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Foreword 


This edition of the Minerals Yearbook discusses the performance of the 
worldwide minerals industry during 1985 and provides background inform- 
ation to assist in interpreting developments during the year being reviewed. 
Content of the individual volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and nonmetallic mineral commodities important to the U.S. economy. In 
addition, it includes a statistical summary chapter, a chapter on mining and 
quarrying trends, and a chapter discussing the statistical surveying methods 
used by the Bureau of Mines. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 150 foreign countries and discusses the importance 
of minerals to the economies of these nations. A separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its 
publications to users. Therefore, constructive comments and suggestions by 
readers of the Yearbook will be welcomed. | 


Robert C. Horton, Director 
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Minerals in the World 


Economy 


By Charles L. Kimbell: and William L. Zajac? 


On the basis of world production data 
alone, 1985 appears to have been a year in 
which the world's mineral industry took 
another step upward in its recovery from 
the very poor years of 1981, 1982, and early 
1983. Despite a drop in the output of crude 
oil, which was the single most significant 
crude mineral product from the viewpoint 
of value, the estimated value of world crude 
mineral production advanced by 3.4% to 
about $1,054 billion constant 1983 dollars, 
with output increases logged for nearly two- 
thirds of the commodities and forms of 


. commodities for which the U.S. Bureau of 


Mines calculates a total world output. How- 
ever, the economic well-being of any indus- 
try or group of industries cannot be meas- 
ured solely in terms of the volume and/or 
value of its production, and examination of 
Statistics reflecting other aspects of mineral 
industry performance shows that 1985 was 
a less than ideal year in many respects. In 
the case of consumption of mineral com- 
modities, although there were gains regis- 
tered in diverse sectors such as iron and 
steel, aluminum, fertilizer materials, solid 
fuels, and gaseous fuels, there were also 
proportionally small but notable declines in 
use among the older major nonferrous met- 
als (copper, lead, tin, and zinc) and in the 
all-important liquid fuels. 

In the case of international trade in 
mineral commodities, although comprehen- 
sive data for 1985 were not yet available, 
there were indications that the value may 
well have fallen below the estimated 1984 
level of $632 billion, although the volume 
may have increased slightly. This, if true, 
would be chiefly the result of declining 
prices of mineral commodities, and indeed, 
price declines were noted for a number of 
significant materials in terms of current 


dollars, and even more would register de- 
clines if calculated on the basis of constant 
dollars, adjusting for inflation. 

In the area of investment in mineral 
industry activities, the relatively incom- 
plete data available suggest that in market 
economy countries, 1985 saw a reduced level 
of investment, with higher rates of return 
in other industrial areas capturing avail- 
able capital. Certainly, although detailed 
figures are lacking, investment in the petro- 
leum industry was below that of 1984. In 
contrast, the centrally planned economy 
countries apparently continued to invest at 
a substantial level, but here as in past 
years, completions of facilities were often 
behind target dates and performance of 
newly completed facilities often was below 
anticipated levels. In the area of mineral 
commodity transport, there was a reduction 
of about 9 million tons in goods moving 
through the Suez Canal (comparable data 
for the Panama Canal were not available 
yet), this despite reductions in price indexes 
for marine shipment of mineral commodi- 
ties. 

Among international political events and 
situations that had measurable impact on 
world mineral industry activities, the Iran- 
Iraq war undoubtedly had the greatest ef- 
fect, both through the direct effect on min- 
eral production and processing in those two 
countries and through the threat of that 
conflict to all countries bordering the Per- 
sian Gulf. The reduction in availability of 
crude oil hardly presented a problem to the 
world as a whole, nor particularly to other 
major petroleum producing countries, for it 
left them with a somewhat larger share of 
total output than would be the case if the 
warring countries could devote more time, 
money, and effort to improving their com- 
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petitive position. 

Of far less significance but having some 
impact on individual countries were the 
continuing problems of guerrilla warfare in 
several Central American countries and in 
Afghanistan. It was notable, however, in 


the case of Afghanistan, that with Soviet 
technical assistance, a modest copper oper- 
ation came on-stream, this despite the haz- 
ardous conditions prevailing in areas out- 
side of main Soviet-occupied towns. 


PRODUCTION 


The estimated value of world crude min- 
eral production in 1985 was $1,054 billion in 
terms of constant 1983 dollars, 3.4% above 
the revised 1984 level, but still short of the 
historic high of 1980, as shown in the follow- 


ing tabulation, which is based heavily upon 
the most recent reassessment of world min- 
eral production value by Francois Callot in 
the authoritative French language mineral 
industry journal, Annales des Mines: 


Value of 53! Billion constant 1983 dollars 
4nd cue Value of 53! 
mine À Value of 
ear Commodities” major crude cade mineral 
illion current it 

dollars) commodities? Commodities 

BO REE hec a So ³ð bL ATA INR E 25.9 103.5 117.9 
%%%ô%Ä0ͥ⁵»᷑ ² m ]ð— t ĩ d y yee 37.0 135.1 155.3 
1//%%ö˙5% eere yy mt HORROR 50.0 173.5 208.5 
1960 9. a a tet tue e / y d ELK 59.0 192.0 235.3 
1õĩ§ĩs[t% nßß y fym 8 77.9 222.3 269.8 
JJ/%%%öCöĩ0⁵õ³i1 0))ͥͥã cae rr RETO 159.2 357.3 430.0 
IJ ³ ³AAAA ³ ³ A ae eo aes pec 477.0 728.5 824.1 
ö ul t ee A ee ³¹¹-A ³ „ ͤ yd y Cae Oe I SOE 656.5 901.2 1,006.5 
J%%ͤ)ffßfßſ ⁰ðꝑzz cages ney sates 951.2 1,150.9 1,269.2 
IONI 2. ec a Kd 1,024.8 1,126.0 1,226.3 
) cr Ah eae 85 eet ae Re .:::... OP ee PE ͤ TOR eer ene ee 892.6 922.1 991.9 
GR ha ha tt tiga rae y KA ee eh res nae 930.4 930.4 988.7 
JG;§§˙—ͤ—ͥ Amſfſſſſͥͥ iy y T Aet Ed a 995.0 958.9 1,019.0 
1 ap Bh a LUE e tl 1,029.5 991.8 1,054.0 


The list of commodities included appears in table 3 of this chapter; one commodity covered in 1950-68 (beryl) is 
excluded from the 1973-85 figures, but the overall impact of this omission is rega as insignificant. 
Data for 1950, 1953, 1958, 1963, 1968, 1973, 1978, and 1983 are as reported in Annales des Mines, Tuy Aug Sepi 1985, 
9. Data for 1979-82 have been derived from figures appearing in Annales des Mines, Nov.-Dec. 1981, pp. 198-199; Oct. 
ov. 1983, pp. 210-211; and Nov.-Dec. 1984, pp. 207, using appropriate price deflators. Constant dollar data for 1984 
and 1985 are extrapolated from the 1983 Annales des Mines figures on the basis of the United Nations index of extractive 


ind production in the United Nations Monthly Bulletin of Statistics, May 1986, p. xiv. Current dollar data for 1984 


and 19 : 
implicit price deflators. 


are computed from the constant dollar extrapolated figures using the reciprocals of the most recent available 


Data r from values for 53 commodities to compensate for other (additional) mineral commodities. For 


details on the 


The foregoing tabulation includes for the 
first time a column showing the approxi- 
mate value of production of the 53 commodi- 
ties surveyed by Callot in terms of current 
dollars, as well as the now-traditional col- 
umns giving the constant dollar value of 
these 53 commodities and the rough approx- 
imation of the value of total crude mineral 
production. | 

The foregoing presentation of value of 
crude mineral output, however, falls far 
short of adequately depicting the role of the 
entire minerals industry in the world econo- 
my, in that the data included represent only 
the value of mineral materials as they are 
extracted from the earth, rather than the 
considerably enhanced value that results 
from beneficiation, smelting, refining, and 
other downstream processing to which 


is for this extrapolation, see accompanying text under “Value of World Mineral Production." 


those raw materials are subjected while 
they remain within facilities that are com- 
monly accepted to be mineral industry 
plants. Comprehensive data on the value 
added by such processing are not available 
on.a worldwide basis, but a total on the 
order of $2,500 billion (constant 1983 dol- 
lars) for 1985 would be a conservative esti- 
mate of the value of the products of the 
world's mineral industry plants that were 
derived wholly from primary or newly 
mined raw materials only. To this, an addi- 
tional unestimated increment should be 
added for processed minerals and metals 
recovered from secondary raw materials— 
scrap and other reclaimed materials. 

It should be stressed that crude and 
processed mineral commodities constitute 
not only the overwhelmingly dominant 
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share of the total raw materials supply for 
all manufacturing operations but also, in 
the form of fertilizers and other soil treat- 
ment materials, are essential raw materials 
to ensure continued high production by the 
agricultural-forestry sector. Moreover, the 
mineral industry, through its output of the 
various fuel materials, provides all signifi- 
cant supplies of energy for the transporta- 
tion and transformation of crude nonfuel as 


well as nonmineral materials to finished 
industrial and consumer goods. 


PRODUCTION INDEX PATTERNS 


The following tabulation summarizes the 
development pattern in world extractive 
mineral industry output as reflected by 
United Nations industrial production in- 
dexes: 


Index numbers (1980 = 100) 


au MC 
petroleum ive 
Coal and natural Metals industry 
gas total 
m 93.6 103.8 97.4 101.3 
E 96.8 108.5 99.7 105.6 
8 100.3 89.4 99.6 92.5 
£ 102.1 81.0 93.7 86.0 
= 101.5 79.3 94.1 84.9 
" 100.1 82.0 98.1 87.5 
1 102.7 86.9 98.4 90.2 
= 105.0 84.4 99.0 89.7 
s 98.0 18.4 100.3 85.0 
2 100.0 79.9 96.0 85.8 
= 97.5 85.1 97.2 89.4 
Z 105.4 87.9 99.2 92.4 
100.0 81.5 100.7 87.7 
= 102.2 86.8 96.4 91.3 
z 103.0 91.5 97.4 93.6 


‘Calculated from reported data for the 1st through the 3d quarters and estimates for the 4th quarter. 
Source: United Nations. Monthly Bulletin of Statistics. V. 40, No. 5, May 1986, p. xiv. Estimates are by the senior 


author. 


It is evident from the foregoing tabulation 
that although there were marked differ- 
ences in the performance of the three major 
component sectors of the extractive indus- 
try through 1984 and 1985, the activities of 
each sector in each quarter of 1985 were at 
a higher level than in the corresponding 
quarter of 1984. As indicated in the 1984 
edition of this chapter, the quarterly data 
and annual averages for the coal sector 
subsequent to the first quarter of 1984 seem 
unduly low compared with quantitative da- 
ta on world coal industry activities compil- 
ed by the U.S. Bureau of Mines and present- 
ed subsequently in this chapter. Bureau 
figures indicate an increase of 5.3% in total 
world coal output between 1983 and 1984, 
and a further 3.8% increase between 1984 
and 1985; in contrast, the United Nations 
indexes indicate a 1.4% decline in the coal 
production index between 1983 and 1984, 
and a 2.6% increase in that index between 
1984 and 1985, suggesting either incomplete 


and/or erroneous reporting to the United 
Nations or a quite substantial decline in the 
average unit value of coal produced. It 
should be noted that the United Nations 
index numbers for coal presented in this 
chapter for 1983 and 1984 have been revised 
upward by that organization from those 
presented in the 1984 edition of this chap- 
ter, but even these upward revisions by the 
United Nations still seem too low. 

Comparison of the foregoing tabulation of 
extractive industry indexes with the follow- 
ing tabulation of indexes from the same 
source for certain processing sectors of the 
mineral industry demonstrates that the 
processing sectors generally continued to 
demonstrate a more effective recovery from 
the slump of 1980-82 than did the extractive 
sectors, although the rates of growth in 
nonmetallic mineral products and in base 
metals between 1984 and 1985 were sub- 
stantially reduced from those between 1983 
and 1984: 
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Index numbers (1980 = 100) 


Non- Chemicals, 

Year metallic petroleum, Base 
mineral  coal,rubber metals 
products products 

Annual averages: 

98 eo nns 95.8 95.6 99.8 
1909... So 99.6 100.6 104.5 
19817____ — 97.9 100.8 99.2 
1982 94.5 99.6 88.8 
1981-1 96.9 104.9 91.3 
1984 100.2 111.5 98.2 
1985 — = 101.9 116.4 98.4 

Quarterly results 
lst quarter 96.2 112.0 100.5 
2d quarter 103.4 112.9 101.3 
3d quarter 100.6 109.7 94.0 
me quarter 100.5 111.4 97.2 
lst quarter 94.8 116.6 100.3 
2d quarter _ _ _ 105.5 117.6 101.8 
3d quarter 103.2 115.6 95.2 
4th quarter 104.0 116.0 96.2 


*Estimated. Revised. 
1Calculated from reported data for lst through 3d 
quarters and estimates for 4th quarter. 


Source: United Nations. Monthly Bulletin of Statistics. 
V. 10 No. 5, May 1986, p. xv. Estimates are by the senior 
author. 


The slump in the index for base metals in 
the third quarter of 1984, which was noted 
in the 1984 edition of this chapter, was 
repeated in 1985, and although the decline 
in the latter year between the second and 
third quarter was not as substantial as that 
recorded in 1984, the recovery in the fourth 
quarter of 1985 was not as substantial as 
that recorded for the fourth quarter of 1984, 
thus the average performance in the last 
half of 1985 was only very marginally above 
that of the last half of 1984. 

Both of the foregoing tabulations of in- 
dexes reflect the aggregation of results from 
many world areas that individually showed 
quite variable results, both from area to 
area and across the years from quarter to 
quarter. For regional details too extensive 
to include here, the reader is referred to the 
source publication for these tabulations. 


QUANTITATIVE COMMODITY OUTPUT : 


Of the 97 distinct mineral commodities 
and/or subdivisions of mineral commodities 
for which total world production, as meas- 
ured by the U.S. Bureau of Mines, is pre- 
sented in table 1 for 1981-85,* 62 registered 
increases in 1985 relative to the 1984 level 
of production. Of the remainder, 33 regis- 
tered declines and the output levels of 2 
were essentially unchanged from those of 
1984. These results were somewhat less 
satisfactory than those of 1984, when gains 
over 1983 output levels were achieved by 83 
commodities, with 18 showing declines and 


1 registering no change; but it was a better 
record than that of 1983, when production 
of only 51 commodities exceeded 1982 levels, 
with 46 showing lower levels. 

Of the 62 commodities for which output 
increases were logged between 1984 and 
1985, 9 registered declines between 1983 
and 1984, 23 showed increases for the sec- 
ond consecutive year, 18 recorded gains for 
the third year in a row, 5 registered higher 
output levels for the fourth consecutive 
year, and 7 showed continuous growth in 
output levels for 5 years or more. The latter, 
with the number of years of continually 
upward output, were fuller's earth, 5; gold, 
6; secondary smelter copper, 7; cement, 10; 
feldspar, 10, natural gas liquids, 11; and 
lignitic coal, 13. Of the 33 commodities 
reporting declines in output between 1984 
and 1985, 30 had registered increases be- 
tween 1983 and 1984, 2 recorded declines for 
2 consecutive years, and 1 (uranium oxide) 
registered a decline for 5 years in a row. Of 
the two commodities whose 1985 output was 
equal to that of 1984, one had recorded a 
downturn in 1984 following an increase in 
1983, and output of the other was also 
unchanged between 1983 and 1984, follow- 
ing a drop between 1982 and 1983. 

Of the 50 listed metallic commodities, 35 
were produced in greater quantities in 1985 
than in 1984, output of 15 declined, and that 
of 1 was unaltered. From the broadest 
economist viewpoint, upturns in iron ore, 
pig iron, crude steel, and virtually all of the 
ferroalloying metals (chromite, manganese, 
molybdenum, nickel, titanium, and tung- 
sten), as well as in gold, were probably the 
most notable, while the declines in the 
aluminum materials (bauxite, alumina, and 
unalloyed ingot metai) and uranium oxide 
were the more notable shortfalls. The ap- 
parent decline in vanadium output was the 
result of the exclusion of U.S. data for 1985 
rather than from an actual drop in output. 
Considering the metals production trends 
from the viewpoint of mine products as 
opposed to processed forms, 21 of 27 mine 
products registered gains, while only 13 of 
29 processed metals did so. m 

Of the 36 commodities included under the 
category "Industrial Minerals," 20 recorded 
production increases between 1984 and 
1985, while 15 registered declines and 1 was 
essentially unchanged. Within this group of 
commodities, gains registered by construc- 
tion materials such as cement and gypsum, 
as well as those recorded by diamond and by 
all three listed classes of sulfur and by 
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nitrogen in ammonia among chemical ma- 
terials, were offset, to some extent, by the 
lower levels of production recorded for lime, 
phosphate rock, and potash among the agri- 
cultural chemicals, and for salt. 

Of the 11 mineral fuel commodities sur- 
veyed (excluding uranium, which is includ- 
ed under Metals), 8 showed increases and 
3 recorded declines. The reductions in out- 
put of crude and refined petroleum, in 
response to the continued world market 
glut, could have been expected, as could 
continued growth in the output levels of all 
three forms of coal listed, these as a result 
of continuing efforts on the part of many 
countries to meet a greater share of their 
energy requirements from sources other 
than higher cost imported petroleum. In- 
creases in production of natural gas and 
natural gas liquids reflected increased util- 
ization of such materials associated with 
crude petroleum as well as shifts, in the 


Year 

Coal 
„ ee ee 2,626 
|l.) |e E ³ 8 2,635 
Dts Pca eae 8 2,711 
IONS o ẽ?ͥ ddr. 2,710 
JJ;;ÄÜ —GW—S5ST ͤ r et ee 2,823 
d. em ele es 2,942 


case of some countries, away from oil im- 
ports. The upturn in metallurgical coke 
production was a corollary to the growth in 
steel output. 

The overall performance of the nonfuel 
mineral industry can only be summarized 
in terms of value of production, and for 
these commodities, exactitudes on a world- 
wide basis on a commodity-by-commodity 
basis are not available for any year subse- 
quent to 1983 (see “Value of World Mineral 
Production”). Among fuel commodities, 
however, the overall pattern of output level 
changes and their interrelationships can be 
demonstrated by United Nations data, in 
which production results for all fuels are 
adjusted to a common energy equivalent 
basis. The following tabulation summarizes 
world energy commodity output for 1980-84 
as reported by the United Nations, with 
U.S. Bureau of Mines estimates for 1985: 


Million metric tons of standard coal equivalent 


Crude 
petroleum Natural Hy ud and Total 
and natural gas lectricit 9 
gas liquids Serene. 
4,497 1,840 301 19,265 
4,250 1,859 319 9, 
4,092 1,845 333 8,981 
4,064 1,863 360 8,997 
4,158 1,989 888 9,358 
4,075 2,051 413 9,481 


Data do not add to total shown because of independent rounding. 


Sources: 1980—United Nations. 1983 Energy Statistics Yearbook. New York, 1984, p. 2; 1981-84—United Nations. 1984 
Energy Statistics Yearbook. New York, 1986, p. 2; and 1985—U.S. Bureau of Mines estimates. 


VALUE OF WORLD MINERAL PRODUCTION 


The comprehensive study on value of 
world mineral production, which has been 
prepared periodically during the past 33 
years for the French language mineral in- 
dustry periodical, Annales des Mines, was 
extended for another 5-year increment in 
the July-August-September 1985 issue of 
that journal. The series now provides nearly 
uniform data for the years 1950, 1953, 1958, 
1963, 1968, 1973, 1978, and 1983 for a select- 
ed list of crude mineral commodities (see 
table 3 of this chapter for the list of com- 
modities included) for all world producers. 
The study fixes the constant 1983 dollar 
value of total world production of these 
commodities at about $930.4 billion for 1983, 
an increase of 27.7% over the level of output 
of 1978 (the last year for which complete 
commodity-by-commodity and country-by- 
country data are available), but 9.2% below 
the historic estimated production value 


high achieved in 1980. Considering the 
change between 1978 and 1983 only, with- 
out consideration of estimated year-by-year 
results for 1979, 1980, 1981, and 1982, the 
indicated annual value growth rate would 
be about 5%, which the source publication 
attributes to a 0.7% annual average decline 
in the physical volume of production, offset 
by a 5.8% annual average increase in the 
inflation-corrected price index for crude 
minerals. 

The data on the value of the selected 
commodities listed in the French source 
have been roughly extrapolated by the U.S. 
Bureau of Mines to cover the full range of 
crude mineral commodities covered in the 
Minerals Yearbook on the basis of the share 
of total U.S. crude mineral output value 
accounted for by those selected commodities 
covered in the French source. The data 
upon which the extrapolations were based 
are as follows: 
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Year 


Million current U.S. dollars 


— a as = 9 — D 0 ne — ame a A ——— — — e Ek — — —— o — — —— Ge Ge a — e — — 


1978: 
Nonfuel minerassss 
Fuel minerals |... 2222222222222 


Total or averaghiie 


1983: 


Valves! as 5 by the U.S. Bureau of Mines, not those reported in 

Mines, in million dollars, were as follows: 1950—$10, 406; 1953— $12,435; 19 

1 29,876; 1978: nonfuel minerals—$8,766; fuel minerals—$65, 072; total—$73, 838; 1983: 
4; fuel minerals—$158, 099; total—$167,643. 


es des 
815.742 19 19488202 232; 
nonfuel minerals—$9,54 


, ee a ee T 
Fuel mineralaasss 2222222222222 ee 


Value of U.S. 

Value of total of selected total accounted 

U.S. crude min- minerals for by selected 

eral output covered in An commodities 
nales des 
Mines! 

11,835 10,405 87.8 

14,382 12,511 87.0 

16,526 13,754 83.2 

19,620 16,002 81.6 

Aum 24,974 ,591 82.4 
ox 36,188 80,579 83.1 
PR 19,821 10,008 50.5 
m 265,072 265,072 100.0 
Z2 284,893 275,080 88.4 
2 21,116 10,581 50.1 
"e 158,099 58,099 100.0 
p 3179,215 3168,680 94.1 


values as 


Annales des Mines. 81987215 ro Pies 


use the U.S. Bureau of Mines no longer has responsibility for mineral fuel statistics and because the U.S. 
Department of Energy, which is responsible for such data, has no published series on the value of crude fuel mineral 
production, the data provided here for fuel minerals are those from Annales des Mines. 


The published figures for total value of 
world production appearing in Annales des 
Mines for the selected group of commodities 
were increased on the basis of the percent- 
ages in the right-hand column of the forego- 
ing tabulation for each year shown, using 
the French data for fuels commodities val- 
ues for 1978 and 1983 in the absence of 
official U.S. figures. It should be stressed 
that it is recognized that this is only a very 
crude estimation of the value of total world 
mineral production, because in all likeli- 
hood, the true ratio between the value of 
the commodities included in the French 
study and the value of crude minerals not 
included therein for other countries does 
not correspond exactly to the ratio demon- 
strated for the United States. 

The results of the extrapolation outlined 
above appear in the first tabulation under 
the heading "Production" in a previous part 
of this chapter. That tabulation also in- 
cludes an extrapolation of the Annales des 
Mines 1983 figures for 1984 and 1985, the 
latter based on the United Nations index of 
world extractive mineral industry output. 


GEOGRAPHIC DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


Available information is inadequate to 
extrapolate to 1984 and 1985 the 1983 data 
on geographic distribution of world mineral 
output value published in Annales des 


Mines. However, those data, together with 
corresponding data for 1978 and 1950, are 
presented in table 2 of this chapter to dem- 
onstrate the shifts in relative importance of 
the various countries, particularly the 
changes that occurred during the 1978-88 
period. 

Perhaps the most noteworthy change dur- 
ing that period does not involve shifts in 
ranking, for while there were a number of 
changes, all countries that ranked among 
the top 20 countries in 1978 also were 
among the top 20 in 1983 with the sole 
exception of Poland. Even that country's 
drop (from 16th in 1978 to 22d in 1982) was 
largely the result of the conditions of do- 
mestic unrest that were vented openly in 
1983 to a far greater extent than in 1982 or 
1984. That is to say, leading world produc- 
ers of 1978 have by and large continued to 
be leading world producers in 1983. Instead 
of ranking shifts, it seems appropriate to 
consider the proportion of the total account- 
ed for by leading countries. In both 1978 and 
1983, the U.S.S.R., the United States, Saudi 
Arabia, and China ranked first to fourth, 
respectively, among producers. Of these, the 
Soviet Union, which accounted for slightly 
under 20% of the world total in 1978, ad- 
vanced its share to nearly 24% in 1983, and 
similarly the United States advanced from 
almost 15.5% in 1978 to over 18% in 1983. 
In contrast, Saudi Arabia, in curtailing oil 
production in the face of the market 
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glut, recorded a drop in its production share 
from over 8% to a little above 6% between 
1978 and 1983, while China, despite quanti- 
tative production increases, registered a 
decline in its share of over 0.6%. Moving 
further down the list of producers in terms 
of their ranking, the United Kingdom and 
Mexico each registered very substantial 
gains in shares of the total, these based on 
increases in crude oil and natural gas pro- 
duction, the former seeking both independ- 
ence from energy imports and increased 
export earnings, and the latter striving 
chiefly for increased export earnings. In 
contrast, Iran and Iraq, embroiled in their 
war since 1980, lost both ranking among 
leading producers and shares of the total. 
Among others of the top 20 ranked coun- 
tries, only 3 showed increased shares in the 
total between 1978 and 1983—Algeria, 
Australia, and Canada—while 9 registered 
declines—the Federal Republic of Germany, 
Indonesia, Kuwait, Libya, the Netherlands, 
Nigeria, the Republic of South Africa, the 
United Arab Emirates, and Venezuela. Con- 
sidering these last 12 countries mentioned 
(3 with gains, 9 with loses), most of those 
recording reduced shares of the total were 
countries in which petroleum and natural 
gas were the only significant products, and 
of these, only Algeria showed an increased 
share of the world total. 

From the viewpoint of constant dollar 
earnings, and again examining only the top 
20 ranked countries, 12 showed an increase 
in value of output between 1978 and 1983, 
while 8 showed a drop in the value of out- 
put. Among the latter, seven were countries 
in which the petroleum industry was domi- 
nant; only the Federal Republic of Germany 
could be regarded as diversified, and even in 
its case, the decline was heavily in the 
energy products area. 

Examining the value of world mineral 
production from the viewpoint of its subdi- 
vision between major groups of countries 


gives the following results: 
Share of total world value 
of listed commodities 
Country group (percent) 
1950 1978 1983 
Market economy countries: 
velop eld 67.46 30.20 33.71 
Developing: 
Organization of Petro- 
leum wap I 
Countries (OPEC) - 9.98 30.58 22.02 
her 5.99 9.69 11.48 
Centrally planned economy 
countries 16.57 30.55 32.79 


The loss suffered by the Organization of 
Petroleum Exporting Countries (OPEC) is 
the most significant shift between 1978 and 
1983. This reduced those countries’ total 
share of the value of world mineral produc- 
tion to a level below that of 1973 (27.04%). It 
seems somewhat surprising that the com- 
bined figures for the countries of the Euro- 
pean Communities (EC) advanced only by 
0.4% from the 7.0% level of 1978, when the 
growth in the United Kingdom, chiefly the 
result of that country’s vastly increased 
production of crude oil and natural gas, is 
considered and when gains by Denmark, 
Greece, Ireland, Italy, and the Netherlands 
are also considered. However, substantial 
reduction in the value of crude mineral 
output in Belgium, France, and the Federal 
Republic of Germany, coupled with more 
substantial value increases elsewhere, serv- 
ed to curb the EC’s growth. 

Finally, examination of the 1983 value 
total from the viewpoint of its physical 
geographic distribution by continent indi- 
cates that Eastern Europe (including Asiat- 
ic U.S.S.R.) assumed first rank, with 26.6% 
(23.5% in 1978); followed by Asia (including 
the Near East), with 24.7% (32.0% in 1978); 
northern North America (Canada and the 
United States), with 21.1% (18.5% in 1978); 
Western Europe, with 9.2% (8.3% in 1978); 
Africa, with 8.4% (9.6% in 1978); Latin 
America, with 8.3% (6.4% in 1978); and 
Oceania, with 1.7% (1.7% in 1978). Within 
the area categorized as “Asia” in the forego- 
ing breakdown, the countries of the Near 
East, including the several huge crude oil 
and natural gas producers of the Persian 
Gulf, accounted for 14.4% of the 1983 total, 
far under the 21.1% share for these coun- 
tries in 1978. 


COMMODITY DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


As in the case of the geographic distribu- 
tion of world mineral output value, the 
inadequacy of information on unit value of 
production in the various countries for the 
various commodities precludes any reliable 
extrapolation of the various commodities’ 
shares of the totals published for 1983 in 
Annales des Mines to 1984 or 1985. There- 
fore, the commodity breakdown of the 1983 
total from that source has been included in 
this chapter as table 3 to provide the most 
recent reliable measurement of the relative 
value of the various mineral commodities. 

The continued growth in the preeminence 
of the fuel minerals is immediately evident: 
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crude oil alone accounted for 58.2% of the 
1983 total of the reported commodities 
(55.6% in 1978), while natural gas and 
natural gas liquids advanced to 19.4% 
(13.3% in 1978). In contrast, the aggregate 
value for all coals accounted for only 12.7% 
of the 1983 total compared with 17.6% of 
the 1978 total, this despite a 9% increase in 


the constant dollar value of the coal mined 
comparing 1978 results with 1983 results, 
and an even greater increase in the weight 
of coal mined in the years cited. 

The following tabulation summarizes the 
shares of total value of listed commodities 
accounted for by each of the major commod- 


ity groups: 


Commodity group 1950 1963 1968 1973 1978 1983 
Mineral Ey... 8 76.43 76.62 72.91 76.98 87.05 90.80 
POT | os e ⁵¼⁰v; ⁰⁰m ß Pe OS O Ae 19.18 17.98 20.96 18.64 6.86 
Industrial mineralsss «„ „„ 4.89 : 6.18 4.39 2.34 
1Uranium is included with mineral fuels rather than with metals. 
Table 1.—World production of major mineral commodities: 
Commodity 1981 1982 1983 1984P 1985° 
METALS 
Aluminum: 
Bauxite, gross weight? 
thousand metric tons. . 85,941 79,318 18,644 88,173 85,133 
Alumina, weight ________-_- do... 82,070 21,912 29,514 83,491 31,928 
Unalloy ed ingot meta do— 15,079 13,408 13 910 15,664 15,289 
Annon. mine 5 metal content 
metric tons 57,719 55,503 50,855 54,779 55,012 
Arsenic, whit do— 43,731 43, 525 38,527 44,099 45,030 
Beryl concentrate, gross weight do. ..- 9,024 8,101 9,026 8,925 8,189 
Bismutlu“LUꝗʒ. „ Ot. 3,748 3,961 ; 3,817 4,162 
Cadmium, smelter - —_ - - ----------- do... 7,380 16,422 17,527 19, 171 18,662 
Chromite, gross weight? 
EER thousand metric tons. 9,088 8,188 8,010 9,355 9,935 
Mine fed gas aad metal content . metric tons. 30,749 24,522 23,719 32,540 36 
Pen er are E eel eee do. ..- 25,180 19,251 17,825 23,231 25,598 
Columbine -tantalum concentrate? 5 ___do__ __ $5,637 25,456 21,146 85,155 38,037 
pper: 
Mine output, metal content 
thousand metric tons 7,111 7,619 7,712 7,995 8,114 
Metal: 
Smelter: 
VVT do— -- 7,489 7,381 7,548 7,691 7,615 
Secondar v do— 513 552 595 653 770 
Refined: 
h EER ee ee do- 7,919 7,769 7,990 7,998 8,019 
Secondary do— 1.259 1,253 1,240 1,137 1,211 
Gold, mine output, metal content 
thousand troy ounces. . 41,251 43,127 44,996 46,408 48,217 
Iron and steel: 
Iron ore, iron ore concentrates, iron ore agglom- 
erates, gross weight 
TER thousand metric tons 858,162 780,338 738,058 830,548 858,817 
etal: 
Pig iron do— 501,842 457,221 462,856 495,611 503,690 
Ferroalloys -------------- do- 14,363 13,020 12,918 14,665 14,617 
Steel, erule _ do... 706,651 643,801 662,794 109,427 714,970 
Mine c output, metal content do... 3,366 3,422 3,359 3,256 3,392 
Smelter: 
eee “ny ees es 3,220 3,251 3,180 3,347 
ndar// o---- ,25 2,076 2,030 2,314 2,223 
Refined: i 
Primary do— 3,119 3,176 3,236 3,157 3,296 
ndary’__§_________- do... 2211 2,044 2,022 2,309 2,221 
Magnesium metal, smelter, primary 
metric tons 308,199 253,620 259,640 326,801 827,044 
Manganese ore, gross weight 
thousand metric tons. .. 23,557 24,223 21,945 23,611 24,423 
Mercury, mine output, metal content 
76-pound flasks. _ 210,885 197,901 180,800 195,286 196,250 


See footnotes at end of table. 
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Table 1.—World production of major mineral commodities! —Continued 


Commodity 


METALS —Continued 


Molybdenum, mine output, metal content 
metric tons 
Monazite concentrate (source of rare-earth metals 
and thorium 7 : do- 
Nickel: 
Mine output, metal content 
thousand metric tons 
Metal, smelter |... do____ 
Platinum-group metals, mine output 
thousand troy ounces. . 
Selenium, smelter? * -__------ metric tons 
Silver, mine output, metal content 
thousand troy ounces. . 


Telorun, smelter? W metric tons 
in: 

Mine output, metal content do- 

Metal, smelterrr do— 
Titanium concentrate, gross weight: 

Illmenite?? ... thousand metric tons. 

Rte? €... — - etes 8 

Titaniferous slag- - - - -- --- ----- do... 
Tungsten, mine output, metal content 

metric tons 


e 5 
do. ..- 
Vanadium, mine output, metal content —do_ _ _ — 
Zinc: 
Mine output, metal content 
thousand metric tons 


Uranium oxide, mine output, Us Os conten 


Metal, smelter: 
Primar do____ 
Secondary do- 

Zirconium concentrate o 
INDUSTRIAL MINERALS 
Asbestoss do... 
Bari. 2. lien 8 8 
Boron minerals... _~_ 0 —— 
Brom neee do 
Cement, hydraulic do... 

Clays:? 

Benton ite? do- 

Fullers ear ts) o0—— 

FPF!Cõ§öĩ; ˙růĩdA— Re Oe On 988 

Corundum, natural metric tons 
Diamond: 

Gem cu emn thousand carata. .. 

Industrial do- 
Total 2n AAA cam edt tt do... 

Diatomite* |. |... thousand metric tons 
Feldspar® .. 2.222 css do- 
Fluorzp au do- 
Graphite metric tons. 
un thousand metric tons 
Iodine _____~__~___________ metric tons 
Limes thousand metric tons 
Magnesite* | do- 
öÄ wmv ꝛ· A oe eee do- 
Nitrogen: N content of ammonia —----— do... . 
PII 88 do.... 
nee hate, gross weight: 
Phosphate c tS ee do- 
omas slang 8 
Ga. 8 do- 
Potash, marketable, KO equivalent do- 
Pumice s — do 
| RES AIE ANA 8 do 
Sodium compounds, n. e. s.: 
Carbonat. do 
Sulfe ee oce do____ 
Strontium minerals? § ________ metric tons 


See footnotes at end of table. 


1981 


108,864 
19,972 
126 
692 


6,931 
1,285 


361,617 
105 


12,423 


1982 


94,953 
16,423 
618 
918 


6,424 
1,132 
382,969 
102 


219,925 
221,000 


46,921 


46,380 
32,771 


6,126 


18,795 


10,243 
30,188 


113 999 


1983 


63,768 
26,044 
667 
636 


6.525 
1.325 


392,038 
86 


916,363 


5,241 
2,193 
19,480 
14,642 


23,039 
32,353 


159,151 


27,831 
4,235 
137,059 


1984” 


97,298 
29,226 
755 
700 


7,648 
1,351 


415,087 
100 


198,432 
1 9 


171, 185 


28,237 
4,261 
124,499 


se 


1985* 


191,103 
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Table 1.—World production of major mineral commodities! —Continued 


Commodity 1981 1982 1983 1984 1985 
INDUSTRIAL MINERALS —Continued 
Sulfur, elemental basis: 
Elemental? ___ ___ thousand metric tons 16,241 13,929 12,699 14,035 15,002 
From pyrites ~- —-------------- do. ... 10,334 9,966 9,941 9,756 10,044 
Byproduct?® ___------------- do- 26,975 26,975 27,890 28, 816 29,810 
Total -oo cet ye oai eret do- 53,550 50,870 50,530 52,607 54,856 
Talc, soapstone, pyrophyllite |... .... do- 7,269 7,055 7,072 7,576 7,534 
Vermicuite 5 — . _§________ metric tons 523,248 508,987 444,215 494,023 503,953 
MINERAL FUELS AND RELATED MATERIALS 
Carbonblack? 5 | _ thousand metric tons. 4,179 4,009 4,101 4,561 4,100 
Coal: 
Anthracite |... million metric tons 280 286 295 808 313 
Bituminous - --—-—---------—-—— do... 2,551 2,655 2,663 2,815 2,924 
rr 8 do 996 1,031 1,051 1, 1,144 
11 Total CCC do- 3,833 3,972 4,009 4,222 4,381 
Coke: 
Metallurgical _ _ . thousand metric tons 353,340 338,855 828,982 839,654 344,887 
] 5. 8 0. — 11,747 11,556 11,662 11,782 11,669 
Gas, natural, marketed ___ billion cubic feet: 54,955 54,660 54,145 59,357 60,555 
Natural gas liquids? . million 42-gallon barrels. - 1,350 1,356 1,406 1,545 1,553 
Bee EE thousand metric tons. .. 250,626 251,191 ,068 256,419 256,830 
etroleum: 
Crude million 42-gallon barrels. . 20,403 19,338 19,212 19,757 19,365 
Refined ——— m! R do— 1 20,918 20,889 21,360 21,168 


Estimated. Preliminary. 


1Incorporates numerous revisions from the table corresponding to this table in previous editions of this chapter. 
Figures generally conform to those published in appropriate commodity chapters of volume I of the Minerals Yea k, 
1985 


edition. 


Includes bauxite equivalent of nepheline syenite concentrate and alunite ore produced in the U.S.S.R. (the only 


producer on record of such materials as a source of aluminum). 


3Excludes data for China (no adequate basis for estimation available). : 

*Excludes data for the United States (withheld to avoid disclosing company proprietary data). 

5 Excludes data for the U.S.S.R. (no adequate basis for estimation available). 

*Includes all metal clearly identified as primary as well as all metal that cannot be subdivided clearly between primary 


and secondary (see footnote 7). 


7Includes only that metal that is clearly identified as secondary. Some countries do not distinguish between pna 
and secondary, and for some of these, no basis is available for estimating the breakdown of total production. For suc 
countries, the total has been included under “Primary” (see footnote 6). 


SIncludes leucoxene. 


9Comprises sulfur produced by the Frasch process plus sulfur mined in the elemental state from ores. 
10Comprises sulfur recovered from coal gasification, metallurgical operations (except pyrite processing), natural gas, 


petroleum, tar sands, spent oxides, and gypsum, whether recovered in the elemental 


state or as a sulfur compound. 


11 Production of coke other than metallurgical by China and the U.S.S.R. is included with “Coke: Metallurgical.” 


At this point, it should be noted that had 
the Annales des Mines staff had available to 
them comprehensive worldwide data on the 
mineral commodities excluded from their 
study—most notably the construction mate- 
rials such as sand and gravel, stone, cement, 
lime, etc.—and had they then included such 
data in the study, the shares reported for 
mineral fuels and for metals would be 
marginally lower than those just presented, 
while the shares for industrial minerals 
would probably more than double. Thus, the 
foregoing data array tends to belittle the 
significance of nonmetallics and to some- 
what overstate the relative importance of 
fuel minerals and metals as a result of 
incomplete data on the nonmetals. 

Among the individual commodities exam- 
ined in the French study, crude petroleum 
retained first rank. Among the leading 
commodities, natural gas, third ranked in 
1978, displaced that year's second-ranked 


anthracite and bituminous coal to third 
rank in 1983; natural gas liquids advanced 
from fifth rank in 1978 to fourth rank in 
1983; and gold moved up from seventh rank 
in 1978 to fifth rank in 1983. Lignitic coal 
also moved ahead from 8th rank in 1978 to 
7th rank in 1983, and silver advanced from 
18th rank in 1978 to 9th rank in 1983. 
Notable declines were registered between 
1978 and 1983 by iron ore (from 4th to 6th), 
by copper (from 6th to 8th), and by phos- 
phates (from 9th to 11th). Uranium ranked 
10th in both years; potash, 12th; and salt, 
13th. These 13 commodities collectively 
accounted for 95% of the total value of 1978 
world mineral output and for over 97% of 
the 1983 total for the commodities included 
in Callot’s study. 

Among noteworthy shifts in the commodi- 
ties of lesser value was the improvement for 
elemental sulfur from 21st to 15th (this 
ranking would be higher if the total value of 
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pyrite, which ranked 32d in 1978 and 27th 
in 1983, were added), the increase of natural 
sodium carbonate from 3lst to 25th, and 
declines recorded for tin (11th to 18th), lead 


(from 15th to 23d), tungsten (from 26th to 
33d), antimony (from 39th to 46th), and 
columbite-tantalite (from 42d to 49th). 


TRADE 


In 1984, the aggregate value of total world 
international trade in mineral commodities 
was estimated at $632.3 billion (current 
dollars), fractionally below the 1983 level 
and 20.8% below the historic record high set 
in 1980. Comparable data for 1985 were not 
available for inclusion in this chapter, but 
available partial information suggests that 


Year 


Table 4, which serves as the basis for the 
foregoing estimates of total mineral trade 
that appear in the foregoing tabulation, 
provides reported data on the value of 
major mineral commodity groups’ trade and 
total commodity trade for 1980-84. Details 
on major mineral commodity trade by re- 
gion, such as that provided in tables 8-10 in 
the 1976 edition of this chapter, may be 
obtained for more recent years from the 


the 1985 level probably will prove to be 
below that registered for 1984, chiefly as the 
result of declining values for energy com- 
modities. The following tabulation summa- 
rizes the development pattern in mineral 
commodity trade for 1980-84, inclusive, as 
well as the role of that trade in total com- 
modity trade: 


; Mineral 
Estimated value MS 
of all mineral Change from 5 
commodities traded previous year commodities 
(million current dol- (percent) traded 
lars) 
(percent) 
1879 , 600 T +37.4 39.9 
™764,600 14.3 38.9 
1693, 800 -9.3 37.5 
1632, 500 I.8.8 34.9 
632,300 -.0 33.2 


United Nations Monthly Bulletin of Statis- 
tics for May 1986. 

Table 5 demonstrates the declining share 
of major mineral commodity trade account- 
ed for by mineral fuels since the recent 
peak years of 1981 and 1982. Percentage 
changes in dollar values for the major 
mineral commodity groups are given in 
table 6. 


CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


World consumption of iron ore, iron and 
steel scrap, aluminum, cadmium, and mag- 
nesium advanced in 1985 with respect to 
levels set in 1984, while that of the tradi- 
tional older major nonferrous metals— 
copper, lead, and zinc—together with that 
of nickel, declined. The declines reported for 
these metals, however, were relatively mod- 
est, and 1985 consumption levels for each 
exceeded those of 1983. In the case of the 
four nonmetals, for which world consump- 
tion is provided in table 7, there were high- 
er consumption levels in 1985 for a second 
successive year, and for three of the four, 
the use level increased for a third consecu- 
tive year. 


In the case of the nonferrous metals, 
where total world consumption has been 
separated between market economy coun- 
tries and centrally planned economy coun- 
tries, there are differences in the change in 
consumption levels between the two major 
country groups, with the centrally planned 
economy countries recording a marginal 
downturn in 1985 only in the case of zinc, 
with tin use on a par with that of 1984. 
However, higher consumption levels in 
these countries for copper, lead, and nickel 
were not sufficiently higher to compensate 
for reduced use levels among the market 
economy countries. 

These nonferrous metal consumption fig- 
ures have been reported in this fashion, 
separating use by the two major country 
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groups both because of this disparate pat- 
tern and because there are substantial dif- 
ferences between production estimates for 
these commodities made for the centrally 
planned economy countries by the U.S. 
Bureau of Mines and by Metallgesellshaft 
AG, the source for these consumption fig- 
ures. Inasmuch as such production figures 
are used to calculate the apparent consump- 
tion figures that are published, a consider- 
able difference would result in the use level 
if Bureau production figures were to be 
substituted for those of Metallgesellschaft. 
For instance, if the Bureau estimate of 
aluminum production were substituted, the 
use of that metal in centrally planned 
economy countries would be lower by near- 
ly 120,000 tons than that reported in table 7. 
Similarly, copper consumption would be 
about 380,000 tons lower, lead consumption 
would be about 57,000 tons lower, and zinc 
consumption would be about 200,000 tons 
lower. It is noteworthy that the disparities 
in the cases of aluminum and copper have 
been reduced over those reported in the 
1984 edition of this chapter, and that U.S. 
Bureau of Mines figures and Metallgesell- 
schaft figures for cadmium, magnesium, 
nickel, and tin ore now are quite close. In 


the case of zinc, however, the difference 
between the two agencies’ figures has in- 
creased. 


MINERAL FUEL COMMODITIES 


Table 7 also includes data on mineral fuel 
consumption, with use of each fuel express- 
ed in terms of standard coal equivalent 
(SCE), so as to make interfuel comparisons 
clear, as well as to permit their summation 
so as to make clear the overall trend in 
energy consumption. From the data, it is 
evident that overall world energy consump- 
tion increased in 1985, despite the decline in 
growth registered by liquid fuels, with hy- 
dro, geothermal, and nuclear electricity ad- 
vancing by the largest percentage, followed 
by solid fuels and by natural gas, although 
in terms of units of SCE, solid fuels made 
the largest gain, being the dominant energy 
source recording a gain. It is perhaps note- 
worthy that although liquid fuel consump- 
tion did decline, the amount of the drop was 
quite modest, with the result that the 1985 
level, although smaller than that of 1984, 
was above the levels of 1983 and 1982 and 
only fractionally below that of 1981 and 
1.4% below the historic high to date or 3,681 
million metric tons of SCE set in 1978. 


INVESTMENT 


Comprehensive world mineral industry 
investment data do not exist, but limited 
materials published on aggregates of invest- 
ment in some elements of the world mineral 
industry suggest strongly a reduced invest- 
ment level, at least in market economy 
countries, in both 1984 and 1985. Steel 
industry investment in Organization for 
Economic Cooperation and Development 
countries are not yet available for 1985 but, 
as shown in table 8, declined appreciably in 
1984 in European Economic Community 
countries, Japan, and the United States. 
Although other countries listed in table 8 
recorded increases, these increases by 
smaller steel producers did not offset reduc- 
tions by the major countries listed. If data 
for the world steel industry as a whole, 
including the centrally planned economy 
countries, were available, the declining 
trend presumably would be modified in an 
upward direction, but the absence of compa- 
rable information on these countries makes 
it impossible to ascertain whether the over- 
all trend was up or down, even for 1984, 
much less for 1985. 

Market economy petroleum industry in- 


vestment as reported by Chase Manhattan 
Bank, and as presented for 1980-84 in table 
7 of the 1984 edition of this chapter, have 
not been updated by the source in sufficient 
time for inclusion here; thus, no table simi- 
lar to that appearing in the 1984 edition has 
been included this year. Considering the 
plight of the petroleum industry, however, 
it would seem highly unlikely that the 1985 
investment level reached even the $115,150 
million level of 1984. With the oil industry, 
as with the steel industry, it is also almost 
assured that the investment rate in central- 
ly planned economy countries exceeded that 
of the market economy countries. 

The limited data presented on U.S. for- 
eign investment in mineral industry activi- 
ties in table 8 of the 1984 edition of this 
chapter have been further reduced by the 
omission of results of “mining” in the areas 
of “reinvested earnings" and “equity and 
intercompany account flows" as can be seen 
in table 8 of this chapter. Further, data for 
prior years have been significantly altered 
by the source agency. Thus, data presented 
this year are not fully comparable to the 
historic series. 
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TRANSPORTATION 


MARINE TRANSPORT 


Bulk carriers, freighters, and tankers 
are the three classes of vessels engaged 
in transporting mineral commodities. It 
should be noted that vessels in each of the 
three categories are not devoted wholly to 
mineral commodity transport. Bulk carriers 
move agricultural products as well as crude 
minerals and mineral fertilizers, while 
freighters, because of their great variety, 
can be devoted wholly to hauling mineral 
products or wholly to moving nonmineral 
goods, as well as carrying mixed mineral 
and nonmineral cargoes. Tankers, although 
largely engaged in moving crude oil and 
refinery products, also transport liquid 
chemicals, molasses, whale oil, and wine. 

Although physical characteristics of 
vessels—size, draft, age, crew requirements, 


— —— € — c — — — — — —— — — — — 
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type of propulsion system, etc.—as well as 
fuel costs have an undeniable influence on 
shipping industry performance, problems of 
and changes in the quantity and type of 
material moved also significantly affect the 
shipping sector of the world economy. Un- 
fortunately, comprehensive data in this re- 
gard are not available. 

Bulk Carriers.—During 1985, the world’s 
bulk carrier fleet increased relative to that 
of 1984 by 227 vessels, compared with vessel 
increases of 176 and 169 in 1984 and 1983, 
respectively, a 4.1% increase in the number 
of vessels. Again in 1985, as in the past 5 
years, there was an increase in the total 
deadweight tonnage of bulk carriers. The 
following tabulation shows the distribution 
of the bulk carrier fleet of the world for 
1985: | 


Number Deadweight 
of nnage 
deksels (thousand 
long tons)! 
764 40,072 
952 31, 
760 26,943 
497 25,535 
176 7,2 
90 6,212 
180 5,954 
153 5,724 
102 5,406 
168 5,320 
221 5,222 
116 . 5,0903 
96 4,924 
90 4,677 
68 4,040 
83 3,985 
33 2,506 
64 2,446 
79 2.39 
38 2, 351 
90 2,277 
58 2,072 
63 1,922 
58 1,602 
31 1,518 
751 28.689 
5,181 235,833 


1Erroneously labeled as “thousand metric tons" in the 


1984 Minerals Yearbook. 


Freighters.—The world's freighter fleet 
decreased again in 1985 with 82 vessels less 
than in 1984. In contrast to the decrease in 
the number of vessels, both the average 


gross and the average deadweight tonnages 
again increased. The following tabulation 
shows the distribution of the freighter fleet 
of the world for 1985: 
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Number Deadweight 


; tonnage 

Country of registry r sot "n (thousand 

long tons)! 
Panama 2.068 18.123 
GS Re ͤ ee ee 1,793 11,967 
JC ³ 733 8.112 
United States 417 7,353 
Chinh... 299 ec 692 1,024 
Japan_........------ 633 6,280 
Liberia 3 ONDES 386 4,818 
Germany. Federal Republic of 414 3,789 
Cyprus age eis 451 3,324 
Singapore VF 298 3.292 
United Kingdom 206 2, 853 
Netherlands 363 2,491 
India --------------- 108 2,357 
Yugoslavia. - ---------- 186 1,859 
Taiwan- .------------ 127 1,845 
Francde 138 1.840 
Denmark 159 1.816 
Korea, Republic o 240 1.778 
J ee 230 1,580 
Poland `- ------------ 184 1,570 
Other 4.111 32,471 
rr Ca 13.937 126.542 


1Erroneously labeled as thousand metric tons” in the 
1984 Minerals Yearbook. 


Tankers.—During 1985, the world’s tank- 
er fleet decreased by 26 vessels, and the 
average gross and the average deadweight 
tonnages decreased by 3.2% and 4%, re- 
spectively. The following tabulation pres- 
ents the distribution of the tanker fleet of 
the world for 1985: 


Deadweight 
Number 
Country of registry of 55 
vessels long tons)! 
Liberia _____________. 694 74,137 
Japan_______________ 468 28,456 
Greece 309 21.978 
Panama.. 565 19,685 
United States 258 15,535 
Norway_ - ------------ 182 13,406 
United | Kingdom 227 12,407 
F ce oe es 86 8,850 
Bahamas. s 58 7,649 
US. SRK ee ee 448 7,546 
prus So Nel, a aes 91 6,657 
Italy 2 hes ( a, ns 227 5,969 
Spain 101 5,733 
Denmark. |... . .. ... 79 4,382 
Singapore 97 3.915 
raziill ..... 83 3,123 
Saudi Arabia |... .. 65 3,356 
Netherlands 69 3,250 
Ghee ome 1.349 45, 711 
( 5,456 292,345 


1Erroneously labeled as “thousand metric tons” in the 
1984 Minerals Yearbook. 


Since the historic peak in 1977, there has 
been a steady decline of the overall size of 
the world’s tanker fleet, measured in terms 
of the deadweight tonnage. In conjunction 
with this decline, there has also been a 
steady decrease in the size of the tankers. In 
1979, the historic peak for the size of tank- 
ers, vessels with a deadweight tonnage of 
over 200,000 tons, accounted for 57.7% of 
the total deadweight tonnage in tankers. 
This figure has declined in each year since, 
falling to 48.9% in 1985. As the total dead- 
weight tonnage has decreased for ships over 
200,000 tons, the percentage of ships under 
200,000 tons has steadily increased, as 
shown in the following tabulation, which is 
based on data published on page 20 in the 
British Petroleum Co. PLC annual publica- 
tion, BP Statistical Review of World Ener- 
gy, June 1986. 


Size group Percent of total 
(deadweight 

long tons)! 1981 1982 1983 1984 1985 
10,000-25,000__ ... 43 74.4 46 47 5.0 
25,000-45,000 ___. 81 90 9.7 9.8 105 
45,000-65,000__ _ . p 5.2 53 54 5.8 6.1 
65,000-125,000 17.3 17.1 17.1 17.1 18.0 
125.000. 200. 000 9.7 9.9 10.2 10.7 11.3 
200,000-320,000 45.8 744.3 425 41.4 38.4 
320,000 and over 96 10.0 105 105 10.5 


vised. 
!Erroneously labeled as thousand metric tons” in the 
1984 Minerals Yearbook. 


The same source shows that there was a 
significant increase in the deadweight ton- 


nage of tankers scrapped in 1985, a new 


high of 26.5 million tons or 50.6% more 
than was scrapped during 1984 and 12.8% 
more than was scrapped during 1983, the 
previous peak year. Again in 1985, as in 
every year since 1980, the vast majority of 
the total of 26.5 million deadweight tons 
scrapped, 73.1%, was accounted for by ves- 
sels over 160,000 deadweight tons, an in- 
crease of 73.9% over the tonnage in this size 
scrapped in 1984. The deadweight tonnage 
of tankers under construction and on order 
at yearend 1985 totaled 11.6 million tons, of 
which 4.5 million tons was in vessels of 
65,000 to 125,000 tons, 2.6 million tons was 
in vessels of 200,000 to 320,000 tons, 2.4 
million tons was in vessels of 25,000 to 
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45,000 tons, 1.1 million tons was in vessels 
of 45,000 to 65,000 tons, 0.9 million tons was 
in vessels of 10,000 to 25,000 tons, and 0.2 
million tons was in vessels of 125,000 to 
200,000 tons. 


OCEAN FREIGHT RATES 


Data on ocean freight rates, last publish- 
ed by the United Nations in their Monthly 
Bulletin of Statistics for December 1984, 
was updated in the December 1985 issue 
of that periodical through the third quar- 
ter of 1985. In overview, the dry cargo 
rates, which on average fell slightly in 1983 
from 1982 levels, edged upward again in 
1984, and then moved generally downward 
through the three reported quarters of 1985. 
For example, the United Kingdom (British 
Shipping) time charter average index 
(1976 — 100) stood at 107 for 1982, slumped to 
98 for 1983, advanced to 105 for 1984, and 
dropped from 106 for January 1985 to only 
82 for September 1985, averaging 94 for the 
first 9 months of that year. By way of com- 
parison, the Norway (Norwegian Shipping 
News) time charter average index (1970= 
100) was recorded as follows: 1982, 171; 1983, 


160; 1984, 150; January 1985, 176; Septem- 
ber 1985, 149; and the average for January- 
September 1985, inclusive, was 151. 

Norwegian tanker rate indexes, which 
are divided into five classes (according to 
vessel size and the cargo handled), generally 
showed the same pattern noted for dry 
cargo. The tanker rate indexes were down 
from 1982 to 1983, up slightly in 1984, and 
then down across the months of 1985 that 
were reported—while those for the larger 
vessels edged upward over those of 1982 
through 1984, but recorded drops across the 
three quarters of 1985. In the latter case, 
the declines were not so large as to reduce 
the average for the months of 1985 available 
to levels below those of 1982. 


PANAMA AND SUEZ CANALS 


Data on 1985 mineral commodity ship- 
ments through the Panama Canal were not 
available in time for inclusion in this chap- 
ter, but data on 1984 shipments showed that 
the total shipments of mineral commodities 
remained at about the same level as in 1983, 
as shown in the following tabulation: 


Number of transits: 
Commercial ocean trafficcec 
Other traffic _____________________ 


Cargo moved (thousand metric tons): 
mmercial ocean traffic: 

Mineral commodi ties 

Other commodit ies 


Subto 
Other traffic |. —--------------——— 


Fiscal year! 

1980 1981 1982 1983 1984 
13,507 13,884 14,009 11,707 11,230 
1,218 1,166 1,262 1,247 1,293 
14,725 15,050 15,271 12,954 12,523 
99,520 99,969 111,468 172,229 72,213 
70,379 74,001 176,961 175.698 70,512 
169,899 173,970 188,429 147,927 142,725 
403 308 291 364 336 
170,302 174,278 188,720 148,291 143,061 


FRevised. 
1Year ending Sept. 30 of that stated. 


In fiscal year 1984, mineral commodities 
accounted for 50.6% of all commercial traf- 
fic through the Panama Canal, a figure 
slightly higher than the 48.8% (revised) 
recorded for 1983 but still lower than the 
level for the past several years. Table 
11 distributes mineral commodity trade 
through the canal during 1982-84 by major 
group. 

In terms of major mineral commodity 
groups, fuels remained dominant in 1984 
but were only 57.2% of the total, compared 
with 62.8% (revised) of the total in 1983 and 
74.4% in 1982. Metallic commodities re- 


mained in second place, accounting for 
22.4% of total mineral commodity tonnage 
(18.5% in 1983), with industrial minerals 
again ranking third with 20.3% (18.6% 
(revised) in 1983). Steel semimanufactures 
were the dominant single metals class; fer- 
tilizer materials remained the overwhelm- 
ingly dominant industrial minerals class; 
refined petroleum became the dominant 
fuel commodity. The rise in the level of total 
mineral commodity trade was chiefly the 
result of lower total commercial cargo cou- 
pled with increases in metal commodity 
trade of 21% and nonmetallic commodity 
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trade of 9% compared with those of 1983. 

For greater detail on mineral movements 
through the Panama Canal, including direc- 
tion of movements to and from the canal, 
the reader is referred to the Panama Canal 
Annual Report. 


Number of transits: 


Commercial ocean traffic _. __-_____________-~_~- 
Other traffic. 2.0 oo es ec — 


Cargo moved (thousand metric tons): 
mmercial ocean traffic: 


Mineral commodi ties 
Other commodi ties 


In 1985, mineral commodities accounted 
for 58.2% of all commercial traffic through 
the Suez Canal, a drop of 5.8% from the 
amount transited during 1984. 

Table 12, which distributes mineral com- 
modity trade through the Suez Canal by 
commodity and by direction, shows that 
the fuels remained the single largest ma- 
jor group of mineral commodities moved 
through the canal, with the metals group 
ranking second and the industrial minerals 
group ranking third. As in past years, iron 
ore was the most significant component of 
the metallic commodity group while fertiliz- 
er materials ranked first among the indus- 
trial minerals, as remained the case for the 
Panama Canal. Significant decreases were 
registered during 1985 in the amount of 
cement moved (down 50.4%) and crude 
petroleum (down 11.1%). Greater detail on 
Suez Canal mineral shipments can be found 
in the Suez Canal Annual and Monthly 
Reports. | 


OVERLAND TRANSPORT 


Limitation of time and inadequacy of 
comparable data have precluded compre- 
hensive assessment of overland internation- 
al transportation of mineral commodities, 
whether by rail or by pipeline. Internation- 
al large-scale rail shipments of mineral 
commodities were confined chiefly to those 


In contrast to the previous 2 years, the 
Suez Canal showed a decline in mineral 
commodity trade in 1985, while the move- 
ments of other commodities continued to 
increase, as shown in the following tabula- 
tion: 


1982 1983 1984 1985 
ss 21,398 21,026 120,157 18,654 
ae 1,147 1,198 71,204 1,137 
2 es 22,545 22,224 21,361 19,791 
se 136,267 153,999 "159,020 149,833 
T 95,126 "102,706 104,708 107,763 
ET 231,393 256,705 263,728 257,596 


movements from Canada and Mexico to the 
United States and to transfers of mineral 
commodities within European countries 
south of the Baltic. Notable exceptions con- 
tinued to be the shipment of large quanti- 
ties of iron ore from Sweden to Narvik, 
Norway, for loading on vessels for export 
through that port, and to the flow of a 
variety of minerals from several southern 
African nations across the Republic of 
South Africa for export through that coun- 
try's ports. | 

Major international pipeline movements 
of oil and natural gas in 1985, generally 
speaking, were confined to the same areas 
cited as centers of rail movement of mineral 
commodities. Noteworthy here, perhaps, 
was the continued operation of the pipelines 
for both oil and gas from the U.S.S.R. into 
the other centrally planned economy coun- 
tries of Europe and on into some market 
economy countries of that continent. Pipe- 
line movement of crude oil from the Persian 
Gulf fields to the eastern. Mediterranean, 
and of natural gas from Iran to the U.S.S.R. 
remained impossible because of the political 
and military situation in that part of the 
world. 

Information on rail and pipeline trans- 
port of mineral commodities within certain 
individual countries is provided in the ap- 
propriate country chapter. 
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PRICES 


Comprehensive data on market prices for 
crude minerals and mineral products for 
the entire world are not available, and even 
the data that do exist are often not compa- 
rable between countries, particularly be- 
tween market economy countries and cen- 
trally planned economy countries. Howev- 
er, those prices that are regularly published 
for selected commodities in major market 
areas can be regarded as indicative of gener- 
al world price trends. Tables 13, 14, and 15 
summarize prices for selected metals in the 
United States, the United Kingdom, and 
Canada, respectively, for 1981-85, inclusive, 
with monthly data provided for 1985. All 
three markets generally recorded price 
drops comparing 1985 annual averages with 
those for 1984 for most of the metals shown. 
For example, out of the eight metals listed 
for the United States, only aluminum did 
not register an actual current dollar price 
decline, remaining constant at $0.81 per 
pound throughout 1985, just as it had dur- 
ing 1984, but when this is viewed against 
the small but nonetheless present inflation, 
there has been a reduction in the constant 
dollar inflation-adjusted price for this im- 
portant material. The average price of cop- 
per in 1985 was fractionally above that of 
1984, both in the United Kingdom and in 
Canada, but the increases were hardly suffi- 
cient to compensate for inflation, much less 
adequate to provide any increase in profit 
margin for producers. Nickel on the Canadi- 
an market showed no current dollar price 
increase, but as with the U.S. aluminum 
price, there was no adjustment for inflation. 
Other United Kingdom prices were down, 
except for tin, but in the case of this com- 
modity, there were no prices quoted for the 
final 2 months, and had there been, they 
might well have dropped the 1985 average 
to a level below that of 1984. 

Shifting to major industrial minerals, 
contract prices for sulfur generally were 
$5.00 to $10.00 higher per ton, on average, 


in the second half of 1985 than in the first 
half, ranging from $135 to $140 for Canadi- 
an sulfur, f.o.b. Vancouver, to $150 to $155 
for Polish sulfur, f.o.b. Gdansk, with U.S. 
sulfur, f.o.b. gulf coast ports, about equal to 
the Canadian material. In contrast, major 
fertilizer materials prices trended down- 
ward. Urea, with export prices in the range 
of $165 to $190 per ton at yearend 1984, fell 
to the levels of $85 to $110 per ton by year- 
end 1985, roughly paralleling the drop in 
ammonia export prices from $165 to $190 
per ton at yearend 1984 to $125 to $150 per 
ton at yearend 1985. Potassium chloride’s 
yearend 1984 prices of $84 per ton held 
constant through June, and then declined, 
with a small upturn in August, to $75 to $76 
per ton at yearend. Phosphatic materials 
fared slightly better. The export price for 
phosphoric acid, at about $300 per ton at 
yearend 1984, dropped below $250 per ton in 
August 1985, but recovered to $300 per ton 
at yearend, while the triple superphosphate 
price, slightly under $125 per ton at year- 
end 1984, dropped to $115 per ton during 
the summer, but advanced to the range of 
$130 to $135 per ton by yearend 1985. 

Comparison of the average per barrel 
prices for crude oils as of January 1, 1985, 
with those of January 10, 1986, as computed 
by the U.S. Department of Energy, shows a 
decline of $0.67 per barrel for OPEC crudes 
from $28.43 to $27.76, and of $2.28 per 
barrel for non-OPEC crudes from $28.16 to 
$25.88, producing a world average decline of 
$1.31 per barrel, from $28.33 to $27.02. 
Moreover, these prices do not take into 
account spot prices, some of which reported- 
ly ranged as low as $18.75 per barrel. Com- 
parison of 1985 prices for a number of 
specific grades of crude oil with those for 
1984 show a general pattern of downturn, as 
could be expected from the glutted world 
markets; a few showed marginal increases, 
but even these gains were less than the 
annual inflation rate. 


STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE OF MAJOR 
MINERAL COMMODITIES 


The final 24 tables of this chapter, tables 
16-39, extend the statistical series on pro- 
duction that was started in the 1963 edition 
of the International Area Reports volume of 


the Minerals Yearbook and was subsequent- 
ly updated and expanded in the 1965 and 
1976-84 editions. They are primarily a sup- 
plement to other statistical data within this 


18 


chapter but also serve as a summary of 
international production data for major 
mineral commodities covered in greater 
detail, on a commodity basis, in volume I of 
the 1985 Minerals Yearbook and on a coun- 
try basis in volume III. 

In this edition, the data presented in 
these tables, in most instances, correspond 
with the data in the individual commodity 
world production tables appearing in vol- 
ume I and may differ somewhat from a total 
that might be obtained by adding figures 
presented for any single commodity in each 
of the country chapters of volume III. This 
apparent disparity results from problems of 
scheduling the compilation of tables in the 
numerous commodity and country chapters 
in the two volumes. In an effort to provide 
the user with the most up-to-date informa- 
tion possible, data received after completion 
of worldwide commodity production tables 
(volume I) have been included in many of 
the individual country production tables 
(volume III). Limitations of time, however, 
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.have prevented the incorporation of these 


revisions in the abbreviated versions of the 
world commodity tables included here. 
Thus, a more precise figure for total world 
production of any commodity could be ob- 
tained by adding figures presented in the 
individual country chapters. For summary 
purposes, however, it is felt that tables 16-39 
of this chapter are sufficiently correct with- 
out the inclusion of these generally minor 
revisions. 

The series of data on world trade in major 
mineral commodities that appeared in earli- 
er editions of this chapter (tables 57-69 in 
the 1976 edition) could not be included 
owing to scheduling problems. 


1Senior foreign mineral specialist, Division of Interna- 
tional Minerals. 

Chief, Branch of Geographic Data, Division of Interna- 
tional Minerals. 

Callot, F. Production et consommation mondiales de 
minerais en 1983. Annales des Mines, Nos. 7, 8, 9, July- 
Aug.-Sept. 1985, pp. 3-123. 

*Table 1 contains 100 data lines, but 3 of these are totals 
of others; these total lines are not included in the total of 
di distinct commodities or forms of commodities counted 

re. 


Table 2.—Geographic distribution of world crude mineral production value, by country 


: Country's rank 
Value of production? Country's share of total” Kd 
Costs (million 1983 U.S. dollars) (percent 5 
1950 1978 1983 1950 1978 1983 1950 1978 1983 
U.S. S RKK 11.829.5 145, 493.1 221. 272.7 11.43 19.96 23.78 2 1 1 
United States (including Puerto 
ROO) es cht ec acetal EUIS 40,681.8 112,758.5 167,643.7 3931 15.47 18.02 1 2 2 
Saudi Arabia 1,391.2 59,956.1 51,125. 1.34 8.22 6.14 13 3 3 
Chili 2 aa ey se 1,161.1 46,230.0 280.2 1.12 6.34 5.73 16 4 4 
United Kingdom 6,020.7 18,860.38 27, 567.4 5.82 2.59 4.04 3 7 5 
Mexico 1,408.3 11,2565  31,875.4 1.36 1.54 3.43 12 18 6 
JJ 2,807.1 22,482.4 28,162.3 2.11 3.08 3.09 6 6 7 
z re a 1,637.8 38,207.1 20,788.2 1.58 5.24 2.77 10 5 8 
Indonesia 731.3 13,797.2 17, 410.8 71 1.89 1.87 20 15 9 
Venezuela . ----------- 5,206.8 15,846.9 16,875.8 5.08 2.17 1.81 4 10 10 
Australia 1.123.3 11.211.7 15, 022.8 1.08 1.54 1.61 17 19 11 
South Africa, Republic of- 2,148.6 12,381.3 14,780.0 2.08 1.70 1.59 17 12 
EBD a a 85.4 10,400.2 14,741.5 08 1.43 1.58 51 20 18 
United Arab Emirates EM 13,874.2 „709.8 NT 1.90 1.47 mo) 14 14 
Niers 76.0 15, 165.0 656.8 07 2.08 1.47 12 15 
Libya EN 16,329.3 13,291.8 = 2.24 1.43 EN 9 16 
Germany, Federal Republic of 5,185.9 15,295.0 12,735.8 5.01 2.10 1.37 5 11 17 
Irng 2:5 E EEEN 333.8 18,367.7 12,564.1 32 2.52 1.35 32 8 18 
Kuwait hh 745.7 14, 933.5 11.754. 72 2.05 1.26 19 13 19 
Netherlands 428.0 9,814.5 10,514.3 Al 1.35 1.13 27 21 20 
Norway 64.6 4,223.2 10,459.7 .06 58 1.12 55 24 21 
Poland _________.____~- 2,240.1 12,581.0 9,113.1 2.16 1.73 98 8 16 22 
Indies 1,322.3 3,558.2 8, 986.0 1.28 49 97 15 29 23 
JW 8 168.0 3,626.2 8,041.5 .16 .50 .86 45 28 24 
Romania 324.8 4,540.7 7,459.0 .91 .62 .80 33 22 25 
BPB!!! 174.2 3,528.1 7,243.8 17 48 78 44 30 26 
Argentina 258.1 3,694.8 6,616.0 .25 51 71 36 26 27 
alays ia 443.8 2, 848.5 4,913.0 43 39 53 26 31 28 
German Democratic Republic 650.1 4,051.3 4,576.9 .63 56 .49 22 25 29 
Oman as 2,305.8 4,444.3 m" 32 .48 Sm 36 30 
h 85.7 3,649.2 3,886.4 08 50 42 50 27 31 
Elf; A 363.9 2,750.3 3,625.1 36 38 39 30 33 32 
Francde 2,595.5 4,326.0 3,620.0 2.51 59 39 7 33 
r ³˙ AA es 991.7 2, 803.6 3,049.1 96 38 33 18 32 34 
Bruni 278.4 2,000.8 2,939.0 27 27 32 35 38 35 
Ecuador JJ ³˙ Sree Aart she 37.9 1,432.6 2,441.6 .04 20 .26 66 44 36 
Spain ~- -------------— 549.2 1,772.5 2,348.0 53 24 25 24 41 37 


See footnotes at end of table. 
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Table 2.—Geographic distribution of world crude mineral production value, by country 


—Continued 
-- ; 2 Country's rank 
Value of production Country's share of total among world 
Country (million 1983 U.S. dollars) (percent) producers? 
1950 1978 1983 1950 1978 1983 1950 1978 1983 
Yugoelavia_____________ 305.3 1,795.7 2,262.9 0.30 0.25 £0.24 34 40 38 
Trinidad and Tobago 198.4 2,024.5 2,217.3 19 .28 .24 40 37 39 
Czechoslovakia . 664.6 2,631.3 2,182.0 64 36 23 21 35 40 
| ENERO et 236.1 1,365.7 2,029.5 23 19 22 38 47 41 
Angola. 24.0 1,430.6 1,893.0 02 .20 .20 73 45 42 
De ee tes 7.3 1,772.0 1,796.1 01 .24 .19 87 42 43 
Korea, North _________-_ 42.1 2,684.3 1,713.1 37 19 63 34 44 
Hung ar 139.3 12745 16709. 13 17 18 47 48 45 
gi NONE 8 "a 1,212.8 1,570.8 zs 17 17 ae 49 46 
Japaeae nn 1.333.3 1,888.0 1,524.6 1.29 .26 .16 14 39 41 
Colombia 407.1 1. 378.5 1,318.4 39 19 14 46 48 
7000 TERME 567.6 1.449.8 1,301.3 55 .20 14 23 43 49 
Tunisia 65.7 886.2 1,262.0 06 12 14 54 56 50 
Cameroon 5) 19.6 1,218.4 (5) 01 13 (5) 97 51 
Turkey 2-2 ee 215.0 1,193.4 1,177.4 21 .16 .13 39 51 52 
Pakistans 24.3 477.1 1. 138.9 07 12 12 68 53 
Korea, Republic oh 32.2 1,026.4 994.7 03 14 11 67 54 54 
Philippines 100.0 789.1 956.6 10 11 10 49 58 55 
Greece (5) 538.8 888.3 (5) 07 10 (5) 66 56 
Congo ee Roms 23 346.3 886.7 ($) .05 .10 96 72 57 
Namibia 150.9 972.3 876.7 15 13 09 46 55 58 
CCC 101.1 529.3 870.2 10 07 09 48 67 59 
Bolivia 361.1 1,052.0 840.9 35 14 09 31 53 60 
ZambiaK˖k -2-2-2--- 504.2 1.195.6 788.1 49 16 08 25 50 61 
Morocco 2480 71,099.8 7735.5 24 7.15 7.08 327 1752 762 
Bulgaria 23.5 641.1 685.8 02 09 07 15 61 63 
Austria 183.3 872.6 634.7 18 12 07 42 57 64 
F (5) 231.6 621.4 (5) 03 OT (5) 78 65 
Sweden 420.4 674.4 601.3 41 09 06 28 59 66 
Thailand 84.1 654.8 508.0 08 09 .05 52 60 67 
New Guinea 11.5 571.3 498.5 01 08 .05 81 64 68 
New Zealand 48.1 269.5 494.6 04 04 .05 61 16 69 
nmark___ ~~~ 9.2 69.8 479.5 01 01 .05 85 101 70 
Othér* uo necne 3,429.7 7,506.5 7,576.3 3.33 1.08 81 XX XX XX 
Total? mcs 103,485.9 729,004.5 930, 410.1 100.00 100.00 100.00 XX XX XX 
XX Not applicable. 
!Values are as or in source except that the value assigned therein to Puerto Rico has been added to that for the 
irapa: vers e oa assigned therein for Abu Dhabi, Dubai, and Sharjah have been combined under the heading 
“Uni irates." 


*Percentages are as reported in source except for inclusion of that for Puerto Rico with that for the United States and 
for the summation of the percentage for Abu Dhabi, Dubai, and Sharjah under the heading “United Arab Emirates.” 
Some percentages differ slightly from percentages calculated from corresponding value data in this table because of 
rounding of value data. 

Rankings are as reported in source except for the adjustments necessary to correspond with the grouping of Abu 
Dhabi, Dubai, and Sharjah under the heading “United Arab Emirates." 

*Includes allowance for production in the Kuwait-Saudi Arabia Partitioned Zone. 

5Not reported separately in source; included with Other.“ 

Lees than 0.005 percent. 

"Includes former Spanish Sahara. 

*Values and percentages derived by difference between the sum of figures for individually listed countries above and 
totals reported in source; for this reason, percentages given may not be calculable from listed values. 

*Data may not add to totals shown because of independent rounding. 


Source: Annales des Mines, July-Sept. 1985, pp. 22-23. 
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Table 3.—Commodity distribution of world crude mineral production value 


; "we Commodity's rank 
Value of production Commodity's share of total : | 

Commodity (million 1983 U.S. dollars) (percent)! ser 

1950 1978 1983 1950 1978 1983 1950 1978 1983 
Petroleum, crule __ _ 84,979.0 406, 422.4 541, 606.5 33.81 55.79 58.21 2 1 1 
Gas, natural 1,879.0 81, 263.1! 149, 451.0 1.82 11.15 16.06 6 3 2 
Coal, anthracite and bituminous 39, 129.1 118,506.3 105, 514.0 37.82 16.27 11.34 1 2 3 
Natural gas liquids 1,669.7 13,950.8  31,490.1 1.61 1.91 3.38 7 5 4 
Gold o Lc i c 3,921.5 11,490.0 19,078.9 3.80 1.58 2.05 5 7 5 
Iron ore 4,775.0 17,654.0 14,360.6 4.62 2.42 1.54 3 4 6 
Coal, lignitt-e 1,429.3 10,425.1 12,756.7 1.38 1.43 1.37 10 8 7 
Copper 3,946.0 13, 145.0 10,712. 3.81 1.80 1.15 4 6 8 
Silver |... LLL LL LLL sn 523.3 2,812.9 4,554.3 51 .39 .49 15 18 9 
Uranium a 4,055.1 4,014.3 RM .56 43 m 10 10 
Phosphates 515.7 4,610.9 3,695.0 .50 .63 .40 16 9 11 
Potash _______________ 623.9 3,796.0 2,989.7 .60 .52 .92 14 12 12 
Salt — dee 728.2 3,721.8 2,810.5 70 51 80 13 13 13 
%%% 8 1,512.0 2,917.7 2,660.9 1.46 40 29 9 16 14 
Sulfur y 428.5 1,964.0 2,575.0 41 27 28 17 21 15 
Diamond 355.3 3,054.8 2,549.3 .94 .42 .21 19 14 16 
Nickel ... 354.0 2,331.1 2,508.9 .94 .92 27 20 20 17 
77 y ee 1.287. 7 3,822.5 2,131.1 1.24 .53 22 11 11 18 
Baux ite 208.9 2,015.2 1,846.4 .20 28 20 24 19 19 
Platinum - group metals 180.5 1.779.5 1,708.1 13 2⁴ 18 28 22 20 
bestos 22lc- 395.1 2,915.4 1,462.5 38 40 16 18 17 21 
Kaolnnnnnnsnsn 22-2 -- 231.2 1,238.8 1,271.0 22 17 14 22 25 22 
Qu Lu eC rli e 1,591.0 3,043.8 1,270.4 1.54 42 14 8 15 23 
Manganese LS. 788.7 1,369.6 771.1 76 19 .083 12 24 24 
Sodium carbonate, natural 38.2 580.1 626.8 .037 .08 .067 41 31 25 
Borate s 65.6 685.7 608.7 063 094 065 36 28 26 
50 Be ae ese eter toh 169.1 564.9 586.9 .16 078 063 26 32 27 
olybdenum emen 116.6 1.537. 8 506.4 11 211 .054 31 23 28 
esite n o ee 61.6 600.9 411.9 .065 .082 .051 84 30 29 

Talc and related materials 93.9 611.1 453.5 .091 .084 .049 32 29 30 

Hure 129.3 523.0 409.7 13 072 044 33 
Chrom itte 209.3 948.3 392.2 .20 .13 .042 23 27 32 
Me Se 180.2 1,198.2 363.3 17 .164 .039 25 26 

Benton ite 72.3 388.2 293.8 07 053 032 33 36 34 
FUG ee 66.8 345.3 246.0 .065 .047 .026 35 37 85 
Vanadium 6.5 420.1 235.4 006 058 .025 48 35 36 
Cobalt- zziz. 52.9 428.7 197.9 051 059 021 37 34 37 
Feldspat: 19.5 125.4 159.2 019 017 017 44 41 38 
Sodium sulfate, natural 31.0 116.5 157.1 .030 .016 .017 43 43 89 
Imenite ______________ 46.2 181.6 156.2 045 .025 .016 38 38 40 
Mið omoes 8 151.2 153.0 151.0 .146 .021 .016 21 40 41 
Graphite 31.4 95.7 112.6 030 013 012 42 45 42 
iIrCOn_ a ws Sd 5.7 88.1 87.3 .006 .012 .009 49 46 48 
Ill! Sc en See 9.6 110.6 78.1 .009 .015 .008 46 44 44 
Nitrates, natural only - / — _ _ 256.6 65.8 69.7 .250 .009 .007 21 4" 45 
Antimoy)d? 123.4 164.0 62.3 12 023 007 30 39 46 
Mercur 43.8 37.9 56.4 042 005 006 39 50 47 
Asphalt, natural 39.8 53.6 55.7 038 007 006 40 48 48 
Columbite and tantalite a 120.2 42.7 Ps .016 .004 RR 42 49 
Kyanite and related materials T 42.5 88.9 zu .006 .004 Eu 49 50 
Holle 11.1 3.3 2.0 011 (7)  .002 45 51 51 
Béil so e ie) et 7.6 NA NA 007 NA NA 47 NA NA 
Total 103,453.8 728, 496.3 930, 410.1 100.000 100.000 100.000 XX XX XX 


NA Not available. XX Not applicable. 

Percentages as reported in source; some differ slightly from percentages calculated from corresponding value data in 
this table because of rounding of value data. 

Wess than 0.001 percent. 

Pata may not add to totals shown because of independent rounding. 


Source: Annales des Mines, July-Sept. 1985, p. 10. 
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Table 4.—Value of world export trade in major mineral commodity groups! 
(Million U.S. dollars) 


Commodity group 19807 19817 1982" 1983' 1984 
Metals: 

All ores, concentrates, crab 31,804 28,187 24,220 23,176 25,285 
Iron and steel „ 75,667 73,419 68,461 61,040 65,869 
Nonferrous metals 49,907 36,279 31,890 36,869 36,823 
TOLL n Sano te ess 157,378 137,885 124,571 121,085 127,977 
Nonmetals, crude onlj 11,748 10,956 9,919 9,326 9,889 
Mineral fuels 481,725 414,266 430,963 385,096 377,487 
Grand total... 350,881 623,107 565,458 515,507 515,359 
All commoditie ss 2,001,958 1,965,890 1,848,326 1,813,478 1,907,244 

"Revised. 
Data presented are for selected major commodity groups of the Standard International Trade Classification, Revision 


2 (SITC-R2) and as such exclude some mineral commodities classified in that data array together with other (nonmineral) 
commodities. SITC-R2 categories included are as follows: All ores, concentrates, and scrap—Div. 28; iron and steel Div. 
67; nonferrous metals—Div. 68; nonmetals (crude only)—Div: 27; and mineral fuels—Div. 3. Major items not included are 
the metals, metalloids, and metal oxides of Group 513; mineral tar and other coal, petroleum, and gas-derived crude 
chemicals of Div. 52; manufactured fertilizers of Div. 56; and nonmetallic mineral manufactures of Groups 661, 662, 663, 
and 667. Data include special category exports, ship stores and bunkers, and other exports of minor importance, and 
exclude the intertrade of the centrally planned economy countries of Asia and trade between the Federal Republic of 
Germany and the German Democratic Republic. 


Source: United Nations. Monthly Bulletin of Statistics. V. 40, No. 5, May 1986, pp. xxxiv-lxi. 


Table 5.—Distribution of value of world export trade in major mineral 


commodity groups! 
(Percent) 
Commodity group 19807 19817 19827 19837 1984 

Metals: 
All ores, concentrates, scrap — - - - ---- -——- 4.9 4.5 4.3 4.5 4.9 
Iron and steel_ — -- ---------------—- 11.6 11.8 12.1 11.8 12.8 
Nonferrous metalsss 7.7 5.8 5.6 7.2 7.1 
S ³˙¹Ü⅛½tͤi ] y ete 24.2 22.1 22.0 23.5 24.8 
Nonmetals, crude onliyhhhzl ......- 1.8 1.8 1.8 1.8 1.9 
Mineral fuellsss „ 74.0 76.1 76.2 74.7 73.2 


Revised. 
For detailed definition of groups, see footnote 1, table 4. 


Table 6.—Growth of value of world export trade in major mineral commodity groups! 
(Percent change from that of previous year) 


Commodity group 19807 19817 19827 1983" 1984 

Metals: 
All ores, concentrates, scrap - - - - -------- +35.0 -11.4 -14.1 -4.3 +9.1 
Iron and steel +7.5 -3.0 -6.8 -10.8 41.9 
Nonferrous metals... +33.9 -21.8 -12.1 +15.6 -Jd 
metals 2 --- ee el +20.1 -12.4 -9.7 -2.8 +5.7 
Nonmetals, crude onl)))))))y)yj7 + 22.4 -6.7 -9.5 -6.0 +6.0 
Mineral fſuells „ 4- 44.6 -1.5 -9.1 -10.6 -2.0 
All major mineral commodity groups +37.4 -4.3 -9.3 -8.8 0.0 
All commodities... -—--------------—-—- +22.3 -1.8 -6.0 -1.9 +5.2 


TRevised. 
1For detailed definition of groups, see footnote 1, table 4. 
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Table 7.—World consumption of selected mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985P 
Ferrous metals: World: 
Iron ore, gross weight? million metric tons 862 776 780 870 895 
Iron and steel scrap, gross weight. do- 7318 T288 1297 313 *330 
Nonferrous metals: 
Market economy countries: 
Aluminum, refined 11,196 10,803 712,008 12,485 12,744 
Cadmium 18 18 14 14 14 
Copper, refined ~- - --------------—- r7 252 r6,771 76,821 7,551 7,228 
Lead, refined _______________-__~ 13, 803 73.182 73.783 3,936 3,892 
Magnesium, primar 179 166 177 
Nickel. nans 476 456 486 578 537 
Tin, refinee 172 159 172 167 
Zinne ids. a 4.274 14,166 14.527 4,645 4,578 
Centrally planned economy countries: 
Aluminum, refined 3,283 3,308 79,317 3,329 3,457 
Cadmium 4 4 4 
Copper, reſ ind 2,273 72.271 72,262 2,279 2,318 
Lead, refined |... --- 11, 456 71,468 11,457 1,442 1,474 
Magnesium, primar 81 83 
Nickeulu 186 192 F202 207 215 
Tin, refined -——---------------- 7151 r54 1752 57 57 
Zinc, slab_ — AAA ĩͤ ELLE 1.729 1.775 1.792 1.850 1,826 
World total: 
Aluminum, refined 14,479 14,111 r15,325 15,808 16,201 
Cadmium _--—-------------—-—- 17 17 18 18 19 
Copper, refined -——---------------— r9 525 79,042 9,083 9,830 9,541 
Lead, refined 15,259 r 15,240 5,878 5,366 
Magnesium, primary -——---------- 260 249 
Nickel? ____—---------------—— 662 648 T688 785 752 
Tin, refined T223 1213 7212 229 22A 
ine, cmd ioi 6,008 15,941 76,319 6,495 6,404 
Industrial minerals: World: 
Fertilizers: 
Nitrogenous* 
million metric tons of contained N. 60,551 60,498 761,079 66,961 10,136 
Phosphatic? _ _ _ _ million metric tons of 
contained P30s_ . 31,572 $0,844 730,631 32,864 34,078 
Potassic? |... million metric 
tons of K3O equivalent 24,8325 23,613 122,725 25,408 25,857 
Sulfur million metric tons of elemental 
sulfur equivalent. 54,668 151,282 154,113 57,871 *58,000 
Mineral fuels: World: 
Solid fuels__ million metric tons of standard 
coal equivalent T2 649 72,688 72,762 2,863 2,998 
Liquid fuels - -- -- ---- -—- do... ¥3,651 79,581 13,558 3,647 3,629 
Natural gas- ——————— — do... 71,838 71,825 1,869 1.978 2,043 
Hydro, geothermal, nuclear electricity 
o 320 333 1360 387 412 
PTCA do- 18.457 18,428 18, 550 8,876 9,082 


“Estimated. Preliminary. Revised. 

1Primary and secondary combined. 

2Nickel content of refined nickel, ferronickel, and nickel oxide. 
‘Data are for years ending June 30 of that stated. 

“Data may not add to totals shown because of independent rounding. 


Sources: Based on data provided by the World Bureau of Metal Statistics (market economy countries, nonferrous 
metals except magnesium); Metallgesellschaft AG (connais panned economy countries, nonferrous metals and all 
magnesium consumption); British Sulphur Corp. Ltd. (nonmetals); and 1984 United Nations Energy Statistics Yearbook 
(all mineral fuels for 1981-84). Data on iron ore and iron and steel scrap for all years and on sulfur and mineral fuels for 
1985 compiled from a variety of sources by the U.S. Bureau of Mines. 
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Table 8.—Annual investment expenditure in the steel industry for selected countries 


(Million dollars) 
Country or country 
RUD 1980 1981 1982 1983 1984 

ö§; LES E EA EE 3,111 2,154 2,427 r2 103 1,999 
FI -a 840 537 291 1198 243 

Other countries: 
Australia __________~______________ 220 355 217 64 102 
/ eL 8 487 698 483 1156 170 
;ͤ ))). UL A e eere 2,865 3,610 3,120 3,744 3,095 
ü ͥ —A—A—A—— ee e 237 183 204 131 290 
TUFRey ch LL UL ot aa att NA NA 58 232 262 
United States 3,400 3,365 4,203 73,137 2,432 
Total] euet e coc cct 11,160 11,502 11,603 19,765 8,593 


Revised. NA Not available. 

Source reports that values for European Economic Community (EEC) countries are in terms of million units of 
account.” For this tabulation the units in the source have been converted to U.S. dollars using the following factors 
supplied by the International Mone Fund: U.S. dollars per European units of account (ECU) at the end of the period: 
1980—1. 3096; 1981— 1.0852; 1982— 0.9617; 1983—0.8274; and 1984— 0.170 F089. 

European Free Trade Association (EFTA) figures exclude data for Switzerland. 

3Data for New Zealand have not been available since 1979. 


Sources: Organization for Economic Cooperation and Development. The Iron and Steel Industry in 1981. Paris, 1983, p. 


32; The Iron and Steel Industry in 1982. Paris, 1984, p. 32; The Iron and Steel Industry in 1983. Paris, 1985, p. 32; The Iron 
and Steel Industry in 1984. Paris, 1986, p. 32. 


Table 9.—Salient statistics on U.S. foreign investment in mineral industry activities? 


(Million dollars) 
1983 1984 1985 

Direct foreign investment: 

Mining, smelting, refining- — - - - - --------------——- 1,015 7,080 7,481 

Feb Be a ee reine cire 57,574 59, 089 58,347 
Reinvested earnings of foreign affiliates: 

Smelting and fabricated metals? -47 6 303 

Petroleum. ceea es 8 1,567 3,429 2,434 
Equity and intercompany account flows: 

Smelting and fabricated metals? ... -202 70 107 

Petroleum ² ˙·˙.wAſ ͥ ure 88 2, 265 3, 425 4, 068 
Income: 

Mining, smelting, refinin ggg 61 282 397 

Petroleum nn 8 9,441 9,729 9,204 


1All data have been revised to reflect the results of the 1982 benchmark survey by the U.S. Department of Commerce of 
U.S. direct investments abroad. 
2Data on mining no longer available. 


Source: U.S. Department of Commerce. Survey of Current Business, v. 65, No. 8, Aug. 1985; and v. 66, No. 8, Aug. 1986. 
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Table 10.—World merchant fleet distribution, by type’ 


1981 1982 1983 1984 1985 
Number of vessels: 
Bulk carriers- — ö ale Sc ees 4,987 5,215 5,384 5,560 5,787 
Freighters nnn 88 14,201 14,280 14,268 14,019 13,937 
Tankers e Se ³ a 5,517 5,583 5,548 5,482 5,456 
)) õGi˙Rͤ ee ³o· A »» ee ede 405 404 379 363 375 
/G ou secat a t d i Ret Sd 25,110 25,482 25,579 25,424 25,555 
Gross tonnage:* 
Bulk carriers thousand long tons... 111,820 119,341 124,000 129,274 135, 366 
Freighters?__________________________ do... 92,142 93,323 94,222 94,549 97,284 
Tankers uui. o hrs eo mL Ore do... 184,551 180,082 173,335 164,451 158, 508 
PP ĩõĩõĩ[ñf A ut 88 do- 3,867 3,898 3,768 3,705 3,898 
OCG) ieu d ee ea ee do 392,380 396,644 395,325 391,979 395,056 
Deadweight tonnage:* 
Bulk carriers do ... 194,368 208,153 216,468 225,496 235, 833 
Freighters?_____§_§_________________u__ do —— 123,119 124,994 125,646 124,758 126, 542 
TAank6rgoc cun ¼ wd mt ss ae ced LE: do- 346,139 336,142 322,617 304,589 292, 345 
Otheeer = Le do... 1,827 1,805 1,673 1,579 1,604 
77õ⁵˙Ü51.d UNSER IO NERIS do____ 665,753 671,094 666,404 656,422 656,323 


1Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as "Other" include 
1 m passenger and cargo and combination passenger and refrigerated cargo. Data are as of Dec. 31 of year 
indicated. 

2Includes refrigerated freighters. 

3Excludes refrigerated freighters. 

“Erroneously labeled as thousand metric tons in the 1984 Minerals Yearbook. 

Data do not add to total shown because of independent rounding. 


Source: U.S. Department of Transportation, Maritime Administration. Merchant Fleets of the World. Annual issues for 
1981-84 and unpublished data supplied by the same agency for 1985. 


Table 11.—Movement of mineral commodities through the Panama Canal 
(Thousand metric tons) 


1982 1983 1984 
Atlantic Pacific Atlantic Pacific Atlantic Pacific 
to to Total to to Total to to Total 
Pacific Atlantic Pacific Atlantic Pacific Atlantic 
METALS 
Ore and concentrate: 
Bauxite and alumina_ 372 183 555 381 109 490 461 906 1,367 
Chromite________ 4 51 55 -— 11 11 4 7 
Copper 29 742 771 1 421 422 " 396 396 
Iron nne nox. 24 266 290 70 55 125 11 74 85 
Lead. 36 151 187 18 126 144 11 170 181 
Manganese. e. 187 69 256 135 89 224 80 92 172 
FIC ee ee ete pod 44 44 m 31 31 ae 33 33 
DING 236 2 ee he ks 38 564 602 T99 416 r575 133 581 714 
Other and unspecified 64 2,133 2,197 158 1.666 11,724 200 1,564 1,764 
Subtotal |. 754 4,203 4,957 762 2,984 3,746 900 3,888 4,788 
Ingots and semimanu- 
actures: 
Aluminum 317 65 382 403 58 461 317 54 371 
Copper 4 959 963 43 1,181 1,224 34 899 933 
Iron and steel! ? _ 2,953 5,366 8,319 3,116 3,683 1,459 4,223 5,522 9,745 
ad s scr 1 8 116 14 131 145 
FFF 33 29 62 15 21 36 12 19 31 
in 6 212 218 13 131 144 29 106 135 
Other 43 96 139 77 81 158 36 47 83 
Sub total. 3,374 6,825 10, 199 4,341 5,286 9,627 4,665 6,733 11,398 
Total. _______ 4,128 11,028 15, 156 5,103 8,270 13, 373 5,565 10,021 16,186 
INDUSTRIAL 
MINERALS 
2 2 433 435 12 r397 1409 5 421 226 
Cement 61 7 68 65 7 72 177 5 182 


See footnotes at end of table. 
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Table 11.—Movement of mineral commodities through the Panama Canal —Continued 


(Thousand metric tons) 


1982 1983 1984 
Atlantic Pacific Atlantic Pacific Atlantic Pacific 
to to Total to to Total to to Total 
Pacific Atlantic Pacific Atlantic Pacific Atlantic 
INDUSTRIAL 
MINERALS —Continued 
Clays, fire and china 452 9 461 386 28 414 363 25 388 
Fertilizer materials 7,013 1,578 8,591 8,078 1,491 9,569 8,155 1,283 10,038 
Salt o E 120 594 714 124 r586 1710 78 707 785 
Sulfur... 2 2,616 2,618 11 1,976 1,987 13 2,470 2,483 
Other 195 276 471 146 166 312 223 164 387 
Nota!!! 7,845 5,513 13, 358 8,822 14,651 713, 473 9,614 5,075 14,689 
MINERAL FUELS 
Carbon black 6 T8] 187 4 1 5 4 1 5 
Coal and coke 21,590 1,301 22,891 79,308 1,591 710,899 8,245 1,869 10,114 
Petroleum: 
Crude 4,481 40,762 45, 243 4,620 14,350 18,970 3,961 10,432 14, 393 
Refined. .. . ..... 9,438 5,295 14,733 9,341 6,168 15,509 8,812 8,014 16,826 
Subtotal. |... 13,919 46,057 59,976 13,961 20,518 34,479 12,773 18,446 31,219 
Total 35,515 147,439 782,954 123,273 22.110 745,383 21,022 20,316 41,338 


Grand total 47,488 63,980 "111,468 787,198 35,031 172,229 36,201 36,012 72,213 


"Revised. 

1Tinplate is included under “Tin” rather than under “Iron and steel" in source publication. 

Rees a category identified simply as ''Scrap" in source publication, which may include scrap other than iron and 
steel scrap. 

5 asbestos, brick and tile, clinkers, diatomite, dross, marble and other stone, slag, and soda and other sodium 
compounds. 


Source: Panama Canal Commission Annual Report 1983 and 1984. 


Table 12.—Movement of mineral commodities through the Suez Canal 


(Thousand metric tons) 


1983 1984 1985 
North- South- North- South- North- South- 
bound bound Total bound bound Total bound bound Total 
METALS 
Aluminum ore (bauxite) . . |... 1,352 (1) 1,352 1,849 (1) 1,849 1,630 (1) 1,630 
Antimony ________________ 118 () 118 15 (1) 15 un (1) (1) 
Chromium ore, concentrate, metal _ 61 (1) 61 95 () 95 168 (!) 168 
Copper ore, concentrate, metal. 201 (1) 201 419 (1) 419 309 (!) 309 
Iron and steel: 
Reno ee 5,819 (1) 5,319 6,953 (1) 6,953 6,325 (3) 6,325 
Scrap_________________ 7 NA 7 9 8 9 4 2 6 
Pig iroea nnn () 1,087 1,087 2) 925 925 (2) 1216 1,216 
Unwrought |... ...- (3) 3,404 3,404 (3) 2,170 2,170 (2) 2,576 2,576 
Plates and sheets (2) 1359 1,859 () 1,170 1170 (2) 1125 1,125 
Lead ore, concentrate, metall. 121 (1) 121 448 (1) 448 367 (7) 367 
Manganese ore, concentrate, metal _ 544 (1) 544 684 (1) 684 801 (1) 801 
Tin ore, concentrate, metall 28 (1) 28 30 (1) 30 92 (7) 92 
Titanium ore (ilmenite and rutile) . 447 (7) 447 627 (7) 627 358 (7) 358 
Tungsten? --------------—- 12 (1) 12 3 (1) 3 EM (1) (1) 
Zinc ore, concentrate, metall 149 (1) 149 322 (!) 322 445 (1) 445 
Other and unspecified: 
Orës o oes rud re. 192 188 1,580 771 827 1,598 777 1,240 2,017 
Metals 1,922 4,563 6,485 2,063 4,275 6,338 2,069 4,883 6,952 
INDUSTRIAL MINERALS 
Cement 38 13,180 13, 218 2 11,182 11,184 2 5,545 5,547 
Fertilizer materials: 
Nitrogenous: 
PFF ORE (4) 3,093 3,093 (4) 4,744 4,744 ($) 3,388 3,388 
Ammonium nitrate... _ __ ($) 305 305 ($) 252 252 ($) 214 214 


See footnotes at end of table. 
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Table 12.—Movement of mineral commodities through the Suez Canal —Continued 
(Thousand metric tons) 


INDUSTRIAL MINERALS — 
ntinu 
Fertilizer materials —Continued 
Nitrogenous —Continued 


Ammonium sulfate _ ___ __ 
Phosphati ccc 
Potassic 


MINERAL FUELS 


Coal and coke |... 
Petroleum: 


Refinery products: 
Gasoline 
Naphtha 
Kerosene |... 
Distillate fuel oil 
Residual fuel oil 
Lubricating oil 
Asphalt! 
Petroleum residues 
Other and unspecified _ _ _ _ 


Total mineral commodi- 


- — — eee ee — — 


TRevised. NA Not available. 


Included under “Other and unspecified: Ores." 


North- 
bound 


4,251 


7,249 


1983 


South- 
bound 


Total 


359 
2,812 
1,447 
5,754 


13,770 
29 
1,590 


4,650 
66,584 


1,340 
(5) 
3,591 
7,107 
9,849 
216 
2 


17 
9,762 


54,586 153,999 


2Included under “Other and unspecified: Metals.” 
Reported simply as “Tungsten,” but believed to consist mainly of tungsten concentrates, with a small amount of metal 


included. 


99,4 
141 002 115,703 256,705 


“Included under “Fertilizer materials: Other and unspecified.” 
5Included under Petroleum: Other and unspecified.” 


SRevised to zero. 


Sources: 1983 and 1984: Suez Canal Authority Yearly Report 1984; 1985: Suez Canal Report, Dec. 1985, pp. 53-67. 


North- 
bound 


1,315 


111,602 
154,237 109,491 263,728 


1984 


South- 
bound 


305 
3,433 
1,594 
4,058 


. F14,886 
30 


857 


1,666 


Total 


305 
3,433 
1,594 
6,600 

"16,928 
30 


1,072 


1,622 
66,270 


2 
6,324 


147,418 "159,020 1 


North- 
bound 


07,031 


1985 


South- 
bound 


2,802 


151 901 105 695 


Total 


187 
3,564 
1.663 
6,790 


15,806 


17 
1,308 


8,436 
58,907 


54 
5,813 


149,833 
257,596 
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Table 14.—Nonferrous metal prices in the United Kingdom! 
(Average U.S. cents per pound unless otherwise specified) 


Year and month Aluminum? Copper? Gold* Lead’ Silver* Tin? Zinc* 
1981 57.274 79.488 459.715 33.296 10.524 6.500 38. 
1982 44.966 67.192 375.792 24.656 7.920 5.810 33.734 
989 es 65.342 72.153 424. 180 19.273 11.454 5.918 34.727 
1984 56.526 62.562 360.438 20.117 8.140 5.566 40.459 
1985: ; 

January 48.778 61.650 302.791 19.029 6.086 5.080 .198 
February ..- 49.814 62.980 299.100 16.689 6.079 4.971 40.141 
Maren 49.684 63.046 303.943 15.951 5.953 5.089 41.701 
April 50.180 68.120 325.278 17.650 6.451 5.357 42.188 
3 50.132 69.426 316.367 17.037 6.259 5.403 39.871 
June 46.822 64.972 316.490 17.638 6.166 5.623 36.558 
uly cs 45.884 66.887 317.217 18.267 6.084 5.791 34.698 
A a 46.236 64.420 18.7438 6.250 5.788 33.294 
September 44.685 61.981 323.350 18.147 6.063 5.592 81.239 
Élnoc 44.019 62.810 325.843 17.828 6.181 5.621 28.624 
November 108 62.119 325.295 17.856 6.124 NA 27.061 
December 41.185 63.088 821.719 17.669 5.892 NA 81.049 
Average 47.850 64.904 317.285 17.842 6.132 5.561 86.233 

NA Not available. 

1London Metal Exchange. 

*Unalloyed ingot, 99.5%. 

Electrolytic wirebars, monthly average settlement price. 

*U.S. dollars per troy ounce, final price. 

5Refined lead, monthly average cash price. 

*U.S. dollars per troy ounce, 0.999 fine, spot price. 

U.S. dollars per pound, Straits tin. 

5Monthly average cash price: 1981-Aug. 1984 inclusive, slab; Sept. 1984-Dec. 1985, high grade. 

Source: American Bureau of Metal Statistics Inc. 

Table 15.—Nonferrous metal prices in Canada 

(Average U.S. cents per pound unless otherwise specified) 
Year and month Copper! Lead? Nickel? Silver* Zinc? 
ISBl zorro uoto eum E EE 83.973 37.183 3.429 10.528 44.778 
1982 uud ... A A a 12.395 26.219 3.200 7.951 39.437 
e d ee 75.936 21.929 3.200 11.458 42.329 
I9Nj- oo DM ant eA LM s LE c 63.365 25.805 3.200 rg. 140 49.006 
1985: 

January ee ⁰ LM Oe 60.620 20.015 3.200 6.102 43.978 

,, ee ee ee 62.920 18.897 3.200 6.066 43.044 

Af es ce 61.940 17.522 3.200 6.012 44.566 

.. ge et 66.530 20.291 3.200 6.458 46.859 
| OMS NONE RN EY om. RU 68.470 19.991 3.200 6.279 46.525 
JURE c a wm 8 64.980 19.231 9.200 6.174 45.714 
July o cruce uL Le 8 65.610 19.222 3.200 6.108 42.091 
Er eae Na ORDRE EUMD 64.380 19.293 3.200 6.255 40.884 
September ______________________ 62.780 19.448 3.200 6.059 39.736 
qe CENTER ĩð 8 63.520 19.024 3.200 6.191 38.048 
November?! 63.230 18.888 3.200 6.137 34.871 
Deer. es er ey lel 63.870 18.633 3.200 5.897 34.399 
Average ___________ ~~ 2222-2 64.071 19.205 3.200 6.145 41.731 
"Revised 


1For 1981-82, Canadian domestic producer delivered price for cathode; 1983-85, Hudson Bay Mining and Smelting Co. 
Ltd. delivered price for cathode. | 
ucers' price, carload quantities, pig lead, Cominco Ltd. 
Canadian producer price, U.S. dollars per pound. 
*U.S. dollars per troy ounce. 
5Producers' price, carload quantities, regular high grade, Cominco Ltd. 


Source: American Bureau of Metal Statistics Inc. 
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Table 16.—Leading world producers of bauxite’ 
(Thousand metric tons, gross weight) 


Country 1981 1982 1983 1984P 1985° 

Australia —-—-—-----------------——— 25,441 23,625 24,372 32,182 32,400 
Guinea __________________________ 11,112 11,827 12,421 213,160 13,100 
BROS) nli keen dc eL 5,770 6,289 7,199 6,433 6,650 
JJ 8 11,682 8,361 ; 8,734 6,239 
USSR ie i ee ee 8 6,180 6,182 6,185 6,185 6,185 

Führt eee eee me me 3,249 3,668 ; 8,34 8 

Suriname ~ -----------------------—- 74.006 74.205 8,400 9,454 8, 
Hungary 2,914 2,627 2,917 2,994 22,815 
Greece: =<- coc nud ⁰ 88 3,216 2,853 2,455 2,296 2,500 
Indi c . 1,923 1,854 1,923 1,994 22,038 
Guynaee«e4e.ekeee. 22222222222 1,681 1,783 1,087 1, 1,675 
Chinà 5 A 8 1,500 1,500 1,600 1,600 1,650 
Frances ee ui eL ru 1,827 1,662 1,663 1,607 31,484 
e ee uite Route. 780,501 776,436 76,405 85,819 82,986 
„„ p e 76,427 14,464 3,824 4,439 3,732 
Grand total -_-------------------- 786,928 780,900 80,229 89,758 86,718 


1Table includes data available as of July 8, 1986. 
3Reported figure. 
Includes bauxite equivalent of nepheline syenite concentrates and alunite ore (produced in the U.S.S.R. only). 


Table 17.—Leading world producers of aluminum! 


(Thousand metric tons) 

Country 1981 1982 1983 1984 1985 
United States 4,489 3,274 3,353 4,099 23,500 
WSS Ree i i ea err l, 1,875 2,000 2,100 2,200 
J OES 1,116 1,065 1,091 1,227 *1,282 
Australia . i Se eee 379 381 478 851 
Germany, Federal Republic of 729 723 143 777 145 
Norway a nosmueeada reu Eyes di atum 634 "638 715 761 2724 
ͤ»’ĩ i ee 8 256 299 401 455 540 
ig aes eee ( TS 73950 380 F400 1400 410 
S ³¹O¹i⁵i ˙ͤmũvr i eee eid 314 214 335 886 896 
Dan. oc tu s ia ML 397 367 358 381 2370 
dl c onae aE S 436 390 361 342 2293 
United Kingdom 339 241 252 288 2275 
Yugoslavia Po ß — ÓÓ— 173 T 258 268 210 
n.; ⁰Zu˙•¼ĩv: 8 213 217 204 269 268 
Netherlands 262 251 235 249 253 
Woe sees .. 8 274 233 196 230 2245 
New Zealandadaſddd 154 1163 219 243 240 
Pi 8 771 351 287 227 
Komani- cecus Lc 242 208 223 215 220 
Zola] undo ⁵ ee eh ot 713,328 711,550 12, 078 13,735 18,309 
Other aa ĩᷣͤ ie ĩ ed 71,751 71,858 1,832 1,929 1,980 
Grand total! 715,079 713,408 13,910 15,664 15,289 


*Estimated. Preliminary. "Revised. 
1Table includes data available through June 3, 1986. 
3Reported figure. 


30 MINERALS YEARBOOK, 1985 


Table 18.—Leading world producers of chromite’ 
(Thousand metric tons, gross weight) 


Country 1981 1982 1983 1984 1985° 
South Africa, Republic oz 2,870 2,164 2,232 3,006 
USSR* )) 900 2,940 2.940 72 940 2940 
Albania 710 675 r685 20 
lll 8 335 339 422 423 2553 
Zimbabwe. — - -------------------——- 432 420 477 500 
Turkey — oen eh i ee 1401 1452 346 487 
Finland ~- —-—————— - 412 345 245 446 450 
Eo c uL LE d uM RS 7236 216 155 256 275 
Philippines 439 322 261 259 3258 
OW c A ³ AAA — "8,839 7945 1,112 9,014 9,591 
%;; MC TR MER 249 248 298 841 
Grand total!! T9,088 g. 188 8,010 9,355 9,985 


Estimated. Preliminary. Revised 
Table includes data available through J uly 1, 1986. 


3Reported figure. 
Table 19.—Leading world producers of mine copper! 
(Thousand metric tons, Cu content of ore) 
Country 1981 1982 1983 1984P 1985* 

;ö; ... EE 1.081 1.242 1.257 1.291 21 
United States 1,538 1,147 1,038 1,103 71,106 
JJ; tee, ek gt 691 612 653 718 124 
USSR'"* eh A eee 570 570 590 600 
Ql e he et Se el M 519 536 520 560 
DA es ra Sheet a 588 574 541 483 
Poland 255203 mpʒʒ 8 1295 1876 402 431 431 
CCÜ˖;— v 88 342 357 322 375 2 

J7ö§öõ%é ⁰-m Se 8 283 196 304 
Australia nce e ecco 231 245 262 236 258 
Fiir emen eee 302 292 271 288 3226 
South Africa, Republic off T199 189 205 198 3202 
—————— rH ——— nee eee 170 175 175 180 1 

Papua New Guiness ccs 165 170 202 164 3175 
z ES 6,960 r6,681 6,663 6,879 6,993 
Other -------------------------—- 7817 7988 1.049 1.116 1,121, 


Grand total 7, 777 71,619 7.712 7.995 8.114 


Table includes data available through July 8, 1986. 
verable. 
Reported figure. 
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Table 20.—Leading world producers of gold! 


(Thousand troy ounces) 

Country 1981 1982 1983 1984 1985 
South Africa, Republic of______._______-_- 21,121 21,355 21,847 21,907 321,566 
ees rk NP KU TENDO [ 8, 8,550 8,600 8,650 8,700 
JJ ·¼ MENACE 1.673 2,081 2,363 r €2,638 2,147 
United States 1,379 1,466 2,003 085 22,475 
EIEI ESE EE A EEE ANTEE EN cm 1,200 1,500 1,750 1,750 2,000 
EE E EE ĩðͤ 0 t 1,700 1,800 1,850 1,900 1,950 
Australia _-_---------------------- 591 867 984 1,257 1,833 
(ü € — C 529 473 439 1,150 
Papua New Guiness 540 "589 579 *835 1 ,050 
ppines os oe ee eee "758 834 817 187 810 
Chile: os i eee 400 544 571 541 3554 
Zimbabrnreeeee9ꝙ ꝓ4 d 371 426 453 478 480 
ö ⁰ĩ1 wm ³T————!T.! eS 788,687 140, 485 42,256 43,628 45,315 
QUE on se Sea T2 064 12,642 2,740 2,780 2,902 
Grand total]]! „ 141,251 143,127 44,996 46,408 48,217 


"Estimated. Preliminary. Revised. 
Muble includes data available through June 10, 1986. 
Reported figure. 


Table 21.—Leading world producers of iron ore, iron ore concentrates, 
and iron ore agglomerates’ 


(Thousand metric tons, gross weight) 


Country 1981 1982 1983 1984? 1985* 

e ee 242,417 244,411 245,200 247,104 248,000 
PE cM ee 88 99,499 193,158 88, 716 112,057 120, 000 

Australia __ knn 84,66 ; 71,038 ; 100, 
eta y ees se ee 66,000 69,000 71,000 15,000 80,000 
United States 74,348 86,002 38,165 52,092 349,533 
Ri aL ⁵ĩð ſĩ ⁵³ Mu ĩͤ E D E E 41,851 40,902 ,800 41,026 344,546 

ECTETUR 8 51, 592 33,495 41, i 
South Africa, Republic oi 28,319 24,554 16,605 24,647 24,393 
777 ache Ree E EE ae 23, 16,148 13,212 18,123 20,454 
Venezuela. ._______________________ 15,531 11,200 9,715 18,054 15,480 
PREEN cat aN 8 19,704 18,165 14,937 15,100 15,300 
Fish o a oe eee 21,598 19,391 15,930 14,839 314,681 
Mauritania 8.704 8.255 385 9,527 10,000 
Korea, North? _____________________-_ 8,000 8,000 8,000 8,000 

FPE ERR 78.711 8,155 8,040 8,317 ; 
Chil TT IU PCS T 18,514 76,470 5,974 7,116 26,510 
uode LLL dud e iue a 8 78,970 1,449 7,961 26,452 
Yugoslavia________________________ 4,194 5,106 5,018 5,921 25,478 
TOM o ono DRE ee ZSLA LC 7815,926 7740, 568 698,679 789,318 816,516 
Otè uou mann 88 142, 236 739,770 39,379 41,230 42,301 
Grand total“!!! F858 162 7780, 338 738,058 830,548 858,817 


Estimated. Preliminary. Revised. 
‘Table includes data available through July 8, 1986. 
igure. 
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Table 22.—Leading world producers of crude steel? 


(Thousand metric tons) 
Country 1981 1982 1983 1984 1985 
ee ß Eee tL teft 148,445 147,165 152,514 154,238 155,000 
600; ee Mr cp e Lis I 101,676 99,548 97,179 105,586 2105,281 
drum SUBEN A estero 8 109,618 ,655 16,762 83,940 380,067 
J d RR 35, 600 37,160 39,950 43,370 46,700 
Germany. Federal Republic of 41,610 $5,880 85,729 $9,389 240,500 
ö; ẽÜ k ͤ ⅛ðV ͤ . es 24,111 23,981 21,674 24,026 323,144 
Brazil eae ence eee ee eee 13,230 713,000 14,660 18,386 20,456 
ag. los SCR RN 21,258 18,416 17,623 19,000 218,832 
Poland. —:. 52: 8 15,719 14,795 16,236 16,533 216,100 
United Kingdom... -- -----------——- 15,576 13,704 14,986 15,121 215,722 
Czechoslovakia _ _ - - - - - - -- - ---- - ---—-—-— 15,270 14,992 15,024 14,831 215,036 
Canadi e ß 14.811 11.762 12, 828 14.715 15,000 
man me TORRES 12,912 13,160 12,731 13,484 214,235 
Romania 13,025 13,055 12,593 14,487 213,800 
Korea, Republic )J) 10,754 11.753 11.915 18,033 13,500 
//. ? 10,380 10,715 10,305 10,344 10,860 
Belgium - - - ----------------------- 12,379 9,916 10,157 11,303 210,694 
German Democratic Republica 7, 467 7, 169 7,219 7,573 7,900 
South Africa, Republic of - --------—- 9,004 8,271 7,190 1,827 7,500 
CC 2 cenas Lo cn 7,663 7. 056 6,978 7,509 27.271 
7/»»˙O%·Ü— ¾ —-m.—..· . ⅛˙’m.. ĩͤ lcs 641,169 1579, 153 594,253 634,645 638,198 
One: onn se eee T65,482 164, 648 68,541 74,782 76,772 
Grand totaall“.lllll ~~ "106,651 7643,801 662,794 109,427 714,970 
*Estimated. Preli Revised. 
Steel ingots and castings. Table includes data available through June 24, 1986. 
*Reported figure. 
Table 23.—Leading world producers of mine lead? 
(Thousand metric tons, Pb content of ore) 
Country 1981 1982 1983 1984 1985 
Australie: 2.3242 we eee ee tee 388 455 481 441 491 
USSR? n eg ee eS nC re dL I 425 430 435 440 440 
United Stats 459 530 466 334 3424 
re Pg ee ð 332 341 252 264 278 
WGP as Ss re ce ee ee e 193 176 213 205 8210 
eee d 149 170 184 203 200 
55 - ein tats 160 160 160 160 160 
Yugoslavia _--—-------------------- 119 7113 114 114 110 
Morocco ue oe ech mes me duree ne 1118 104 98 101 101 
ůĩõĩÜäAꝗJꝓl...... eee S 72,343 27479 2, 403 2,262 2,414 
Other -------------------------—- 71.023 943 956 978 
Grand total!! 13,366 13,422 3,359 3,256 8,392 


Table includes data available through June 24, 1986. 
*Recoverable. 
*Reported figure. 
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Table 24.—Leading world producers of manganese ore’ 
(Thousand metric tons, gross weight) 
Country 1981 1982 1983 1984 1985° 
„ a oe a 9,150 9,821 9,876 10,089 9,900 
South Africa, Republic off.. 5,040 5,217 2,886 3,049 23,600 
Brazil —— ——— me ]] m8 2.042 2,341 2,092 2,693 2,100 
Gabon 88 1,488 1,512 1,857 2,119 32,351 
Australia. — ec ne eee 1,411 1,123 1,870 1,829 31,989 
Gi o eee no dues ee Lu 1,600 j 1,600 1,600 1,600 
/ßöĩõͤ Ü˙õÜ( E METER HN NETS 1,526 71,490 1,320 1,081 1,140 
Mexico 578 509 350 476 463 
— neces v 7 35 f g 
Romania... LLL ccc cc cess esL 57 55 78 66 66 
Toul ono ͤ e rae dee teer 123,186 723911 21,661 23,338 24,182 
I 5 a aa vy eter hata Se 7371 312 284 273 241 
Grand total!!! 723,557 724,223 21,945 23,611 24,423 
*Estimated. Preliminary. ‘Revised. 
1Table includes data available through June 10, 1986. 
*Reported figure. 
Table 25.—Leading world producers of mine nickel! 
(Thousand metric tons) 
Country 1981 1982 1983 1984P 1985* 
USSR? Ln: -deg t seen eer 158 165 170 175 180 
C MEOS MSRP C ED EE ES 160 89 128 174 152 
Australid d MEE 14 88 77 76 285 
New Caledonia. 78 60 46 r e57 73 
Indonesia 49 46 49 48 49 
öõÄ˙Ü5vſſſ E 39 36 38 32 32 
Dominican Republic 19 15 20 24 26 
South Africa, Republic of) 226 22 20 25 25 
Toal a ne ß RON SE en 603 r511 548 611 622 
0,1. ANE T123 r107 119 144 155 
Grand total - .- ------------------- 1726 1618 667 75⁵ 777 
*Estimated. Preliminary. Revised. 
1Table includes data available through May 13, 1986. 
Reported figure. 
Table 26.—Leading world producers of mine tin! 
(Metric tons, Sn content of ore) 
Country 1981 1982 1983 1984 1985 
dadukan URSI C 59,938 52,942 41,367 41,307 236,884 
USSR? 2 user es lt 721,000 121,000 722,000 723,000 23,000 
Indonesia 35,392 : 26,553 23.223 222.115 
Jh ² ee 78,297 78,218 13,275 19,957 225 
ere e ns 31,474 26,109 19,943 21,920 20,000 
P 0 rue a Poe i Ss ; 26,773 25,218 19,911 18,000 
RT OMM tee EEE A YEE D EAR E 15,000 15,000 15,000 ; 15,000 
Australa e 12,267 12,126 9,275 7,699 7,000 
United Kingdom - - - -----------------——- 3,869 4,208 4,025 5,216 ,300 
Pérü c t 1,519 1,672 2,968 2,991 23,807 
Zaire oo a et Sera a oben a a eh ts NUMEN 12,452 12820 2,168 2,708 2.870 
South Africa, Republic of 2,811 3,035 2,668 2,301 22,194 
Toal nl ue ⁵%˙ LLL ar Se T223,849 F206,609 183,915 185,233 178,170 
Oef o onde ³ĩow¹ y y 714,159 713,316 12,987 13,199 12,933 
Grand total“. „„ 7238, 008 1219, 925 196,902 198,432 191,103 


*Estimated. —PPrelimina "Revised. 
1Table includes data available through June 17, 1986. 
*Reported figure. 
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Table 27.—Leading world producers of mine zinc! 
(Thousand metric tons, Zn content of ore) 


Country 1981 1982 1983 1984 1985* 
2 EAA y 1.096 1,036 1,070 1,207 1,175 
USSR Co s uae is ee 800 805 810 810 
Australia _-—--------------------—-—- 518 665 699 659 34 
Poru uude y E e 499 501 516 558 2589 
J ⁵¼- aan Veal a ine 207 242 266 304 280 
United States 343 326 297 278 2252 
Jö e e 000000 242 251 256 258 2252 
JnJJöͤöüͤãĩ ũ dd 8 182 167 168 230 
Sweden ~- ----------------------—-- 181 185 203 206 
, . 5:3 eee 120 167 186 206 192 
NE E CIES E EE TE 1 160 160 160 190 
Poland ff 88 1202 1184 189 191 187 
Korea, North? ) ccc 2l2 l2 l- 140 140 140 140 160 
Germany, Federal Republic of- 111 106 114 113 118 
JJ òT88 192 1111 119 103 110 
South 1 Republic o 87 92 110 106 
t ml LL 8 89 84 87 82 84 
j ³ð me eR ͤ Ne ee eee at ae = — 41 78 
MP See eas 8 63 82 76 75 74 
Greenland 80 80 13 71 270 
Toal- nena LI 75,202 “5,885 5,594 5,793 5,887 
Other a ee ee #717 741 157 771 769 
Grand total 15,919 18,126 6,351 6,564 6, 656 


Table includes data available through July 15, 1986. 


figure. 
Table 28.—Leading world producers of hydraulic cement! 
(Thousand metric tons) 
Country 1981 1982 1983 1984” 1985* 
os fa ch oe LEE Sete ae ⁵³ TERCEROS 94,072 108,250 121,080 142,500 
un Nox c ALD LI me iie V 127,169 123,681 128,156 129,866 131,000 
Late b c Lu 8 84, 80,688 80,891 78,860 272,851 
United States (including Puerto Rico 66,163 58,369 64,725 71,895 771,540 
Italy ———— ——— M! 41,553 39,728 89,217 31,182 40,000 
e NER al ae N ROR AUS OE 20,760 22,498 25,356 29,030 233 050 
Germany, Federal Republic o. 31,498 30,078 30,466 28,909 29,000 
— ere nn nn mo gm 
uding Canary Hands) _ 5 7 , , 
France NCC TAFE C 28,229 26,150 24,504 22,724 23,000 
UT MER et hacemos A ae Lhe os 17,978 19,298 17,068 18,436 220,580 
Korea, Republic of 15,617 17,887 21,282 20,413 320,424 
JCGCꝙTC:T x 15,043 15,778 13,595 15,738 16,000 
Poland ts dl e 8 : 16,100 6,200 16,700 15,000 
UW OND oo hes uer eek LL 14,342 13,432 14,810 14 214,418 
"oc Tm CCP ĩͤ 12,940 12,860 14,196 13,521 13,517 
United KRing donn 12,729 12,962 13,396 13,481 213,344 
PCC] —d AAA echec e LE 14,746 14,995 13,968 14,200 212,200 
German Democratic Republic _ 12,204 11 721 11.782 11,555 12,000 
Iran | uoc . ĩð v ĩͤ 8 8,000 9, 500 10,000 10,500 11,000 
Czechoslovakia. |... LLL LLL LLL 10,646 10,325 10,498 10,530 10,265 
J ĩ˙dà ͤ d AL Sn te 1687, 292 1685, 335 709, 867 729, 389 754,195 
Other ----------------------- "199,105 202,221 206,496 218,056 217,605 
Grand total __ -—-—---—-------------——- 1886, 397 887,556 916,363 947,445 971,800 


*Estimated. Preliminary. "Revised. 
1Table includes data available through July 8, 1986. 
*Reported figure. 
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Table 29.—Leading world producers of diamond! 


(Thousand carats) 

Country 1981 1982 1983 1984P 1985* 
7]!!! 77,161 76,164 11,982 18,459 19,617 
Botswana |... ~~~ 2222-2 4,961 7,169 10,731 12,914 2, 
USSR? c 88 10,600 10,600 10,700 10,700 10,800 
South Africa, Republic o. 9,526 9,154 10,311 10,143 210,202 
Australia ume RE Esa 205 457 6,200 5,690 21.059 
Chinà -- 2-22 . AL LIT 950 1,000 1,000 1,000 1,000 
Fenner d 1.248 1,014 963 941 
Angola... -—----------------------- 1,400 1,225 1,034 *1,000 625 

Toll -e hk a es CCT 736,051 737,383 52,921 60,836 63,144 
Other NEED 71 3,048 2,471 2,681 : 
Grand total 139,768 140, 431 55,392 63,517 66,371 


‘Estimated. PPreliminary. "Revised. 
1Gem and industrial Edd undifferentiated. Table includes data available through June 8, 1986. 
3Reported figure. 


Table 30.—Leading world producers of nitrogen in ammonia! 
(Thousand metric tons, N content) 


Country 1981 1982 1983 1984P 1985P 
J᷑;ꝰ—cf̃ ß dune ui ce 12,900 14,000 *15,000 15,500 
FF! eS 12,193 12,711 713,776 714,000 15,000 
United States 14,272 11,820 10,248 12,127 212,009 
17117öÜ;ͤ2§ů'Q᷑ he A ee ee Se a 73,181 3,469 8,565 3,975 4,100 
5 JJ i ge E ⁵ 8 2,176 2,062 2,888 8,493 3,500 
1717177 . er 2,381 2,727 2, 2,700 
Netherlands WEE a ea ae ir nc lee at 1,814 1,655 1,747 2,311 2,260 
France” es os G netu uno 2,270 2,000 1,900 r2, 2,100 
United Kingdom ` - - - --- -------------— 1,780 1,716 1,720 1,836 1,800 
Mexico- ucc 4 . ewe 11,796 2 1.936 1.773 1.800 
Japan ooa enine ³ ⁰ AA 1.833 1,652 1,545 1,668 1,650 
Der many. Federal Republic o 1,962 1,570 1,703 1,963 1,585 
)) SER DEE OR i EAE 1,023 1,032 1,123 1,138 1,400 
Poland EPESI AT E NTE 8 1,389 71,880 1,425 1,494 1,254 
Indoneesia _ - - ---------------------- 920 1, 1,150 1,658 1,230 
German Democratic Republic ____.....__-- 1,205 1,170 1,211 1,202 1,210 
lay une oce ul ĩðvv 8 1,207 1,046 1,060 *1,100 1,200 
z ß ERREUR 764,302 762,928 64,224 69,438 70,298 
OMG loo aue c pac E E E 712,670 712,940 14,302 14,957 15,251 
Grand totál ps 176,972 775, 868 78, 526 84,395 85,549 


*Estimated. Preliminary. Revised. 

1Table includes data available through May 18, 1986. 
Reported figure. 

*Data given are for years beginning Apr. 1 of that stated. 
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Table 31.—Leading world producers of phosphate rock! 
(Thousand metric tons, gross weight) 


Country 1981 1982 1983 1984” 1985* 

United States 53,624 37,414 42,573 49,197 250,885 
USSR? o uoo Ski LO ILL 80,700 31,300 31,600 31,900 32,200 
/ ena ete ees 18,562 17,754 20,106 21,245 220,787 
China eee ß ee E 11,500 11,720 12,500 714,210 12,000 
%% ----------------------—-- 4,244 4,390 4,149 6,263 26,067 
U ⁵ĩ⅛ðꝛKĩ ee 4,596 4,196 5,924 5,346 34,530 
Brazil 235 Se eee ee 3,238 2,732 3,208 3,855 4,214 
1;ö˙Ü;1i ⁵⅛˙Ü¹wꝛ ee era 1.919 2,148 2,969 3,312 4,076 
ö a ey eL Lee 2,215 2,800 2,081 2,696 2,452 
South Africa, Republic of- --—------------- 2,718 73,161 2,887 2,585 . 132421 

1Jôö·§⁊1wg(ĩT AA 133,316 117,615 128, 597 140, 609 189,532 
%0%0000öĩöoůßꝗůũ ³ A eth g 685 19,770 10,807 11,879 11,831 

Grand total. "143,001 127,885 139,44 152,488 151,968 


*Estimated. Preliminary. "Revised 
5 only phosphate rock; Thomas slag and guano are excluded. Table includes data available through Apr. 16, 


2Reported figure. 
Includes output from Western Sahara. 


Table 32.—Leading world producers of marketable potash' 
(Thousand metric tons, K, O equivalent) 


Country 1981 1982 1983 1984? 1985° 

ISSN ucc eee ( E 8,449 8,079 9,294 9,716 10,000 
Canada (sale) ) 6.549 5,909 6,938 1, 
German Democratic Republic 8,460 3,434 3,431 3,465 8,475 
Germany, Federal Republic of 2,591 2,056 2,419 2,644 

D. a a ͤ rhe ER è 1,704 1,536 1,739 1,750 
United States 2,156 1,784 1,429 „564 1.296 
DL  M——————— —X—U 1,004 ,000 *1,100 1,100 

Jö·Üw A A 25,875 23,370 26,047 27,815 26,801 
Other 23s oe ee ee S 11,200 71,139 1,871 1,533 1,817 

Grand total. ros 72459 21418 29948 28618 


*Estimated. Preliminary. Revised. 
1Table includes data available through Apr. 29, 1986. 


* Reported figure. 
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Table 33.—Leading world producers of salt! 


(Thousand metric tons) 
Country 1981 1982 1983 1984P 1985* 
United States (including Puerto Rico) ) _ __ 35,308 34,892 31,393 35,615 234 820 
USSR? 2 ee ĩꝛ˙»,d d ei lE 15,200 15,800 16,200 16,500 17,000 
ͥĩ.³˙§¹¹ ues clc esr 18,320 16,384 r €16,130 r €16,286 14,446 
Germany, Federal Republic off.. 12,541 10,978 10,402 €11,200 10,500 
TN ESEA TAER 8 7,240 7,94 602 10,235 10,042 
/öÜ5Ä˙0hů y . Pes eet eo a mE 8,932 042 7,018 7,7 ; 
pie Kingdom - - - ---------------—--- 6,720 ; 6,311 1,126 
EEEN EET EE PED E 6,636 6,703 6,951 $7,007 1,130 
Mexico px ue mI M ĩ 8 7,953 5,561 5,703 6,157 i 
Australien 6,716 4,811 5,170 €5,000 5,000 
Pn. a mus 4,211 3,856 ; 4,441 24, 858 
17; ³—Ü—U . ⁰yʒ en OER 3, 605 3,724 34,187 4,527 4,650 
Nil ³ð 5,033 4,756 4,596 r e, 600 4,600 
Netherland ee 3.578 3,191 3,124 3,674 4,450 
;ĩÜÜ T. ann eee 4,574 4,605 4,554 4, 4,175 
BOS c e heme e cL AU P Leh 3,693 3,289 8,158 3,389 3,300 
German Democratic Republic 3,112 8,115 *3,126 r eg, 133 3,055 
lll K aes 1.396 1,314 *1,400 1,299 1,300 
Jaen - cunc cu crues Led 1.002 966 921 1, 200 1.200 
TOLL unen ꝛ%⅛—5.wü 8 155,825 146,064 142,571 153,372 151,231 
OUNCE VENCER Am ⁵y et ie 115,590 117,520 16,580 17,813 18,010 
Grand totalall“.ss cS 222 ol T171,415 T163,584 159,151 171,185 169,241 
*Estimated. Preliminary. "Revised. 
1Table includes data available through June 24, 1986. 
. figure. 
es 


Table 34.— Leading world producers of elemental sulfur! 


(Thousand metric tons) 
1982 1983 
Country From Byprod- ; From Byprod- 
Native orite t Total Native pyrite 15355 Total 
United States 4,210 265 5,312 9,787 23.202 W 6,088 9,290 
U.S. S. R... 32,700 3,500 13550 19,750 22, 600 3,400 13,650 19650 
Canada ......- r eg 6,21 2 16,280 r eg 6,568 6,577 
Poland r 34.920 -— 210 15,130 r 34,960 "T 220 15,180 
China 200 1,800 300 2, 300 200 2,300 
Japans 2,319 2,595 zs 212 2,341 2,613 
Mexico 21,391 EN *1,916 21 225 MS 477 1.702 
Francdte yn DER 12,035 72,035 AM us 1,910 1,910 
Germany, Federal 
Republic of... us 229 "1,592 *1,821 ET iem ©) 322 *1,322 
pain NM 1,029 138 *1,167 E 1,073 *131 *1,204 
Saudi Arabia is ets 900 900 "m em 695 695 
South Africa, Re- 
public of ae 465 160 625 Da 474 157 631 
Iraga 2300 ee 40 340 2300 NES 40 340 
Finland _______ a 177 7310 r487 ak 224 312 
Yugoslavia ___ __ ME 1353 e204 r 557 jc 298 © r €481 
Italy --------- 10 269 *210 489 9 271 *210 r €490 
Sweden "n 204 r e133 337 2 208 r C145 353 
Bulgaria "s 1300 70 1370 MU 7300 10 370 
Romania MS 200 150 350 MS 200 150 350 
rail! ae 54 130 184 21 55 260 316 
German Democratic 
Republic an a 360 360 N E 360 360 
United Arab 
Emirates ae a 5 5 ut — 10 10 
Norway y PRA 1213 r e9] 1304 . 179 r 103 282 
Belgium® ______ n Ks 270 270 2 2 250 250 
13 North S 200 30 230 EN 200 30 230 
5 10 ERES 10 20 20 ies 45 
Philippines A e 30 lo 30 eves 29 57 86 
NES, EN uot 163 163 ETE M 183 183 
Gres — 5 m 55 105 r160 e 67 €120 r €187 
Totaal 113,741 79,627 T25,594 748,962 12,517 9,559 26,411 48,493 
Other 188 339 1,381 11,908 182 382 1,473 2,037 


Grand total 713,929 79,966 126,975 150, 870 12,699 9,941 27,890 50,530 


See footnotes at end of table. 
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Table 34.—Leading world producers of elemental sulfur'—Continued 


(Thousand metric tons) 
1984 1985 
Country From Byprod- : From Byprod- 
Native syeites 1 Total Native pyrites heady Total 
United States 4,193 W 6,459 10,652 3 45.011 W (6,598 411,609 
U.S.S.R? ..... 32600 3, 400 73,100 19,700 550 3,350 A 
ada ra T €10 6,596 6,606 — 10 6,738 6,748 
Poland T 34.990 a 220 15,210 34,876 ane 220 5,096 
China 200 2,100 850 2,650 po 400 
Japan z 259 2333 2,092 32 257 2,010 
Mexico 21,364 MA r ¢621 r €1,985 31,555 - 635 2,190 
Francde dee = 1,862 1,86 E = 1,694 1,694 
Germany, Federal 
Republic off T din: z 1,530 m e 1,605 1,605 
33 ae 1,094 r 6137 Fe) 231 ELS 41,133 1 1,259 
Saudi Arabia d — T4883 4933 2s -— 1010 1100 
South Africa, Re- | 
public of___ ___ is 464 F121 585 -— 4474 120 594 
Iragag gh 2500 70 570 2500 z 70 570 
Finland 3 P 211 310 521 a 210 305 615 
Yugoslavia ____~ MC 301 *163 r 464 2 4323 173 496 
Italy --------- 8 192 s r €400 41 4280 200 481 
Sweden - r €230 r C157 387 Mes 225 155 880. 
Bulgaria E 1300 70 r370 a 300 70 370 
Romania 200 150 350 T 200 150 350 
Brazil! 21 *55 *260 *316 32 60 215 337 
German Democratic 
Republic a ae 350 850 RO au 330 330 
nited Arab 
Emirates E» i 15 15 a X 292 292 
Norway . „ ee 209 r C66 215 ut 210 68 *218 
Belgium era E 240 240 Rem C 240 240 
Korea, EM Di ee 200 30 230 = 200 80 230 
Irans 30 EM 30 60 30 zt 180 210 
Philippines EN 85 95 130 ze 107 100 207 
jT REC REN NN SUN 203 203 AN Ta 203 203 . 
Greece ete 18 r C195 r €203 oa 18 125 203 
Total. 13,886 9,338 27,296 50,520 14,825 9,618 28,284 62,722. 
Other 149 418 1,520 2,087 177 481 - 1,526 2,184. 
Grand total 14,085 9,756 28,816 52,607 15,002 10,044 29,810 54,856. 
Estimated. Preliminary. Revised. W Withheld to avoid disclosing company proprietary da 


‘Includes all recorded production of sulfur, regardless of the form in which it is recoverod. Thus, it includes elemental - 
sulfur, whether mined by conventional methods or by the Frasch process, as well as (1) elemental sulfur and the S content, 
of compounds such as H, S, SOs, and H3SO, recovered as a principal product of pyrite mining and as a byproduct of the 
recovery of crude oil and natural gas and as a byproduct of petroleum refining, coal treatment, and metal smelting 
and/or refining; and (2) sulfur recovered from tar sands, spent oxides, and other miscellaneous sources. Table includes 
data available hrough June 3, 1986. 

2Entirely Frasch process sulfur. 

Includes Frasch process sulfur as follows, in thousand metric tons: Poland (estimated): 1982—4,428 erg 1988— 
4,460 (revised); 1984.4, 500, and 1985—4,386; the U.S.S.R. (estimated): 1982—800, 1983—800, and 1 | 
and total of individual ually listed countries and grand total: 1982—11,129 (revised), 1988—9 9,988 (revised), 1984— 11,858 - 
(revised), and 1985—12, 


*Reported figure. 
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Table 36.—Leading world producers of marketed natural gas' 


(Billion cubic feet) 
Country 1981 1982 1983 1984 19855 
USSR uoce mc eee 16,430 717,100 18,900 20,700 222,700 
United States 19,181 17,758 16,033 17,992 216,428 
Netherlands _______________________ 2,988 12.544 2,703 2,728 22,851 
jn. Ä ĩ³ᷣ 8 2,399 2,683 2,465 2,506 22,831 
Indonesia 120 926 1,082 1,886 31,450 
United Kingdom __ -- ----------------- 1,821 11,352 1,396 1,963 1,889 
Albera irs ß E ee 868 1,048 1,427 1,260 1,320 
Mé£)00.—————— 8 1.214 1.279 1.274 1,193 31,145 
Romani erum 1,200 *1,100 1,100 1,127 1,110 
NOFWRy —— x 924 925 912 
Germany, Federal Republic of r673 569 622 563 3511 
TOUCHE TRE 496 512 459 489 
Venezuela 584 527 508 518 2498 
%%/ͤ⁵/ꝓd es 401 409 420 44 2475 
German Democratic Republica 301 286 353 459 459 
CHING nm a a ee OU epit 450 414 431 438 455 
OUD oa ies he 150, 150 150,082 50,085 54,132 55,108 
Othet nent c 14, 805 14,628 4,710 5,225 5,326 
Grand total |... ~~ ~~ ~~ 154, 955 154,660 54,745 59,357 60,434: 


1Comprises all gas collected and utilized as a fuel or a chemical industry raw material as well as that used for gas lift in 
fields, including used in oilfields and/or gasfields as a dp oed ier yia even though it is not actually sold. Excludes 
gas produced and subsequently vented to the atmosphere, fl and/or reinjected to reservoirs. Table includes data 
available through Oct. 1, 1986. 

3Reported figure. 


Table 37.—Leading world producers of natural gas liquids! 


(Million 42-gallon barrels) | 
Country? 1981 1982 1983 1984? 1986* 
United States 587 566 569 597 3587 
J)) 134 145 155 160 175 
Saudi Arabia 164 r160 €125 130 146 
e . 120 117 114 139 - 3124 
/;ê;¹o 8 88 *95 113 142 123 
Algeria ___________________________ 78 173 92 119 120 
United Arab Emirates (Abu Dhabi, Dubai, 
Sharjahhõ hh 40 150 165 162 70 
United Kingdo n 118 134 47 55 60 
M ³˙¹0ꝛ»iAꝛAA.A.¹.. terreur tert eA T1,229 11,240 1,280 1,404 1,405 
(9,47. MEETS 1121 1116 126 141 148 
Grand total 11,350 71,356 1,406 1,545 1,553 


*Estimated. Preliminary. ‘Revised. 

1Every effort has been made to include only those natural gas liquids produced by natural gas processing plants and to 
exclude natural E liquids obtained from field treatment facilities including wellhead separators, because the latter are 
normally blended with crude oil and thus are included in crude oil output statistics. In some cases, however, sources do 
not clearly specify whether data presented represent only output of natural gas p ing plants or if they include field 
output. Thus, some of the figures may include field condensate. Table includes data available through Oct. 1, 1986. 

zn addition to the countries listed, China, Czechoslovakia, the German Democratic Republic, the Federal Republic of 
Germany, and Italy may also produce natural gas liquids in substantial quantities, but available information is 
inadequate to make reliable estimates of output levels. 

3Reported figure. 
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Table 38.—Leading world producers of crude oil' 


(Million 42-gallon barrels) 
Country 1981 1982 1983 1984P 1985* 
P! ꝛ⅛ md ine 14,476 14, 500 4,530 4,500 24,370 
United States 3,129 3,157 3,171 3,250 23,274 
Saudi Arabia 3,580 r9 309 1,657 1,645 21,231 
E ENE PE IEE A OE A A E E E E 844 1,002 

United Kingdom_____________________ r640 730 807 882 890 
NN een en ĩ ⁵⁵⁵⁵ ICE RS: 189 145 774 836 3874 

ö Tei ] Ä ee ie 1485 7795 892 798 
Venezuela 768 692 657 658 2614 
§ö§éê. 525 472 452 502 537 
Pe eee td 8 468 464 495 526 2530 
öõõõͤ ³˙Ü⁰¹˙àſ ³-A-A Ku ͤ⁰ Ste 326 310 e400 438 521 
Indonesia eee 488 490 517 484 
United Arab Emirates (Abu Dhabi, Dubai, Sharjah) T435 1445 400 405 386 
(T REND eee oe 408 *418 402 391 386 
NOM Sot T17,408 716,527 16,100 16,331 15,866 
OUR o ecu coni e ue S l r2 995 T2 811 8,112 3,426 3,499 
Grand total. cenena 120,408 119,338 19,212 19,757 19,365 


*Estimated. Prelimi "Revised. 
ada includes data available through Oct. 1, 1986. 


*Reported figure. 
Includes the country’s share of production from the Kuwait-Saudi Arabia Partitioned Zone. 


Table 39.—Leading world producers of refined oil: 


(Million 42-gallon barrels) 
Country 1981 1982 1983 1984P 1985* 

United States (including Puerto Rico and Vi 
Island)) m ae 5,358 5,118 4,998 5,223 5,171 
a //) OE ele ea a ok TUR 3,332 3,393 3,454 13,445 3,445 
)bͥͤösĩ! 8 1,464 1,887 1,808 1,399 21,304 
Germany, Federal Republic o.. 752 719 687 682 2665 
SS a Se a ĩðͤ a nr e 450 475 500 550 655 
United Kingdom r599 r605 608 625 2614 
Waly) E R E ⁰m EA 741 693 649 629 3595 
JJJJ˖;õ;ößv DN E £730 617 564 570 569 
Canada .—_-—--------------------- 696 589 533 539 528 
MEXICO «uiia e a a a E 471 462 67 3519 
e e. 385 r e410 r €395 r *405 2429 
e 319 318 323 325 2379 
Netherlands „ 360 365 402 407 3364 
Spain (including Canary Islands) 357 337 327 2351 
Saudi Arabia 22 LLL LLL T904 1311 314 320 320 
Singapore a sa 8 312 305 306 293 294 
JJ77õÜ¹p / AA Rete EU UEE et 716,630 716,049 15,845 16,241 16,202 
G ee ee 4,956 14, 869 5,044 5,119 4,966 
Grand total T21,586 20,918 20,889 21,360 21,168 


sabe 1 data available through Oct. 1. 1986. 


ported figure. 
*Includes the country’s share of production from the Kuwait-Saudi Arabia Partitioned Zone. 
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The Mineral Industry of 
Albania 


By Walter G. Steblez? 


Yearend indicators for Albania’s mineral 
industry revealed that the production of 
many mineral commodities fell short of 
planned output goals for the seventh 5-year 
plan (1981-85). There were some substantial 
production increases for commodities such 
as copper ore and blister, nickeliferous iron 
ore, and coal, but these increases fell below 
planned output targets set in 1980. During 
the 5-year period, the production of chro- 
mite and petroleum, Albania’s chief hard- 
currency export earners, declined below 
output levels of 1979 and 1980.2 Apparently, 
chromite production in 1985 recovered to 
only the output level of 1980. 

In 1985, Albania’s overall economic pic- 
ture remained bleak, reportedly owing to 
severe weather conditions that affected the 
. Balkans and southeastern Europe. Severe 
drought was underscored in official sources 
as a factor that contributed to economic 
bottlenecks. The apparent reduction of hy- 
droelectric power during the year resulted 
in production dislocations in the mineral 
industry and in the economy in general. 
Also, the country's centrally planned target 
for a 6.2% increase in industrial output was 
not met. Reportedly, planned production 
increases were registered by the chromite, 
copper, coal, bitumen, and bituminous grav- 
el mining and extracting sectors, as well as 
by the heavy manufacturing industry. Actu- 
al 1985 yearend data for total industrial 
production and individual industries as per- 
centage increases over 1984 output levels 
were not provided. Reported investment 
activity during the year included unspeci- 
fied expansion projects at chromite, copper, 
and coal mines. These projects may have 
included ongoing work at the Kalimash 
chromite beneficiation plant and the Reps 


and Fushe-Arrez copper concentrators. In 
the energy field, the installation of the first 
turbine at the Enver Hoxha hydroelectric 
power station at Koman was completed 
during the year. 

Government Policies and Programs.— 
Albania's Central Planning Commission did 
not publish long-term plan goals for the 
eighth 5-year plan (1986-90) by yearend 
1985. Only general results were published 
on the completion of the 1985 central eco- 
nomic plan. Plans for 1986 called for an 
overall 7.3% increase in industrial produc- 
tion, about that of 1985; in the mineral 
industry, chromite mining was to grow by 
2.9%, copper by 9%, and lignite by 4.2%. 
Investment activity in 1986 was to include 
continued construction on the Enver Hoxha 
hydroelectric power station at Koman, con- 
struction of a lubricants plant at the Ballsh 
refinery, and construction of a sulfuric acid 
plant in Lac. To meet the 1985 plan objec- 
tives, the Albanian Government called for 
strict domestic austerity in the consump- 
tion of raw materials and fuels and directed 
efforts against inefficiency and bottlenecks 
in the economy, especially in the petroleum 
sector.“ To maintain a policy of economic 
self-sufficiency and earn hard currency, Al- 
bania must export raw materials and fuels. 
With production and marketing problems 
connected with two of the country's most 
profitable and exportworthy commodities— 
chromite and petroleum—investment in 
new technology had become an acute prob- 
lem. A recent foreign study indicated that 
Albania's technological base including the 
mineral industry was outdated and would 
require an estimated $2.5 billion to bring it 
up to world standards.* 
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PRODUCTION 


Albania’s mineral industry was state 
owned and operated and subject to strict 
central planning. Implementation of all 
production plans was entrusted to the Min- 
istry of Industry and Mines and the Minis- 
try of Energy. Apart from the effects of 
severe drought on the country’s economy 
and mineral industry, official sources cited 
continued poor management as another 
major reason for planned production 
shortfalls.“ The use of gross output indica- 
tors frequently resulted in low-quality pro- 
duction at a high production cost, owing to 
the tendency of the enterprise management 
to stress production in gross tons of output 
rather than output that could be usefully 


consumed. The result of such policies in 
1985 and in previous years was excessive 
stockpiles on the one hand and shortages on 
the other. In many cases finished products 
had to be scrapped and recycled. Employee 
packing at many enterprises to ensure plan 
fulfillment, especially in the second half of 
each month, resulted in underutilization of 
employees and low productivity.” Excessive 
downtime of machinery and equipment, 
late delivery of machinery, and late startup 
of industrial projects were other problems 
that were cited in official sources. The 
petroleum, mining, transportation, and for- 
eign trade sectors of the economy were most 
affected by these dislocations. 


Table 1.—Albania: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985* 
Asphalt and bitumen, natural? ? 
thousand tons 71,000 71,000 1,000 900 900 
Cement, hydraulic do 7790 830 840 4840 850 
Chromium: 
Chromite, gross weight _______ do... r950 1900 1914 4960 41, 100 
Marketable ore do— 7710 1675 1685 1720 825 
Coal: Lignite®_______________ do. _ __ 11,505 71,640 71,719 42.010 2,195 
Cobalt, mine output, metal content? 5 — . 840 400 1450 1600 
E 
Gross weight. 751, 000 826, 000 891, 000 41,007, 000 1, 010, 000 
Metal contentkt'un _ 712,000 713,200 16,500 716,100 16,200 
Metal, primary 
melter. LLL LLL LLL LL 79.107 710,200 711,000 *12,600 12,600 
Refine 9,000 T9500 110,500 111, 500 11,500 
Gas, natural, gross production® * 
million cubic feet 13,500 714,500 114, 000 117,500 13,500 
Iron and steel: 
Iron ore, nickeliferous: 
ross weighgt 600,000 7702, 000 7850, 000 41 ,082,000 1,130,000 
Iron content 200,000 1234, 000 7283, 000 360, 000 376, 000 
Ferroalloys, ferrochromium —___— 000 30,000 35, 000 40,000 3,000 
Nickel, mine output, metal content 15,100 6,000 17, 200 1g, 200 9,600 
Nitrogen: N content of ammon ia 76,000 16,000 16,000 80,000 80,000 
Petroleum: 
e: 
Weight ________ thousand tons 1,600 1,700 1,500 1,400 1,400 
Converted 
thousand 42-gallon barrels. — 11,300 11,300 9,900 9,800 9,900 
Refinery products 79,000 111,200 9.000 79,000 9,000 
Age METERS 66,500 ,500 70,000 70,000 70,000 
Sodium compounds, n.e.s.: Carbonate, 
calcined (soda ash) _______________ 25,500 25,000 25,000 25,000 31,000 
*Estimated. 


Table includes data available through July 1986. 
In addition to the commodities listed, a varie 
common clay, dolomite, olivinite, 
reported quantitatively, and av 


of industrial minerals and crude construction materials (bauxite, 
uartz, sand and gravel, stone, and ria ar are produced, but output is not 
ilable information is inadeq reli 


uate to make le estimates of output levels. Also, 


metallic nickel production reportedly began in 1978, but data on the level of production are not available. 
3Includes petroleum-refinery-produced asphalt and bitumen. 


*Reported figure. 


*Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is 


conjectural 


equal 


Separate data on marketable production are not available, but gross and marketed output are regarded as nearly 
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TRADE 


Albania’s commercial treaties for 1986, 


reached during 1985 with centrally planned 


economy countries, included a trade agree- 
ment with Bulgaria that stipulated Albani- 
an exports of electric power, bitumen, sul- 
fur, and copper wire in exchange for ferrous 
and nonferrous metals, machine tools, and 
chemicals. A trade agreement with Czech- 
oslovakia called for Albanian exports of 
nickeliferous iron ore, chromite, and con- 
sumer goods in exchange for steel, sheet 
iron, pipes, and producer durables. The 
agreement with the German Democratic 
Republic provided for Albanian exports of 
chromite, copper wire, and consumer dura- 
bles in exchange for machine tools, potash, 
chemicals, iron rods, and other producer 
goods. In 1986, Romania will export petrole- 
um equipment, steel, pipes, lubricating oil, 
and chemical products in exchange for Al- 
banian chrome ore and concentrate, copper 
wire, coal, electric power, and consumer 
goods. The trade agreement with Yugoslav- 


ia for 1986 provided for Albanian exports of 
chromite, electricity, and consumer dura- 
bles in exchange for steel, nonferrous met- 
als, and a wide assortment of producer and 
consumer durables. A 5-year trade agree- 
ment was concluded with China; Albania 
will export chromite and copper wire and 
import agricultural products. 

Among market economy countries, Italy 
was one of Albania’s most important trad- 
ing partners. An agreement signed in 1985 
called for Albanian exports of minerals, 
fuels, and consumer goods, in exchange for 
raw materials, chemicals, and engineering 
products. During negotiations, the Albanian 
trade delegation indicated an interest in 
expanding commercial agreements with Ita- 
ly that would include purchases of Italian 
machine tools and the construction of an oil 
platform in the Adriatic, as well as in a 
possible linkage to the Italian-Greek elec- 
tric power grid. 


Table 2.—Albania: Apparent exports of selected mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 Principal destinations, 1984 
METALS 
Aluminum: Metal including alloys, unwrought .... 17 15 All to Pakistan. 
Chromium: Ore and concentrate 589,536 601,236 Sweden 144,343; Italy 140,944; 
Yugoslavia 131,174. 
Copper: Metal including alloys: 
Unwrought ~- -—----------------———- 49 NA 
Semimanufactures __——----------—--—-— 364 337 All to Yugoslavia. 
Iron and steel: Metal: 
Ferroalloys: 
Ferrochromium_— - -----—-------—-- 23,495 20,611 Sweden 9,116; Netherlands 4,309; 
Belgium-Luxembourg 3,538. 
Unspecified -=o Siere a Das 777 France 717; United Kingdom 60. 
Steel, primary forms xm 11,393 All to Hungary. 
ene 
111 ee alg Ns aa EM 20 Do. 
Tubes, pipes, fitting 50 NA 
Nickel: 
Ore and concentrate 93 NA 
Matte and speiss - - _______---------- 313 All to West Germany. 
Ash and residue containing nickel! 285 252 All to Netherlands. 
Metal including alloys, unwrou ght 3800 NA 
Platinum-group metals: Waste and sweepings | 
value, thousands $160 $169 All to Italy. 
Zinc: Metal including alloys, unwrought _----—- EN 59 All to Thailand. j 
INDUSTRIAL MINERALS 
Cement coa ꝛð⅛⅛ð⁵] y 112,996 NA 
Clays, crude- - - - -- ---------------——-—- i 25 All to Italy. 
Magnesium compounds ee 1,217 All to a 
Pyrite, unroasteeeidul „ 59,503 31,489 Italy 27,31 Ungary 4,114. 
Salt and brine -—-—--—------------------ TEM 9,495 All to Yugoslavia 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... - 1,653 5,939 Italy 3,546; Poland 2,281; Japan 64. 
JJ77)F»ö»;ê—mi y 88 1 7 Denmark 5. Yugoslavia 2. 
Dolomite, LO rere fe ary grade 535 459 NA 
Gravel and crushed rock uw 17 All to Italy. 
Quartz and muerte Sere D pe E EE TENE 1,848 782 Do. 


See footnotes at end of table. 
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Table 2.—Albania: Apparent exports of selected mineral commodities! —Continued 


Commodity | 1988 1984 Principal destinations, 1984 


INDUSTRIAL MINERALS —Continued 
Sulfur: Elemental: 


Crude including native and byproduet 2,313 487 All to Yugoslavia. 
Colloidal, precipitated, sublimed ........- ae 60 Do. 
Other: Slag and dross, not metal bearing 8,558 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 500 500 Do. 
Anthracite and bituminous ~- ---------- 11,265 NA 
ite including briquets |... ....- uum 10 All to Switzerland. 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels. 12 17 60s France. 
Gasoline da- 474 547 fal: 260; ce 191; Hungary 96. 
Kerosene and jet fue! do- 2 2 All to Hungary. 
Distillate fuel oil III do- 315 19 All to Turkey. 
Bitumen and other residues do- $51 NA 
Unspecified. _-____-_______-__ _ do 256 174 All to Poland. 


PPreliminary. NA Not available. 

Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Albania, this table should not be 
es Peg et resentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from ations information and da "published by the partner trade countries. 

*World Metal e World Bureau of Metal Statistics, London, United Kingdom. 


Table 3.—Albania: Apparent imports of selected mineral commodities: 


(Metric tons unless otherwise specified) 
j Sources, 1984 
Commodi 1988 1984P 
MÀ Ires Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 4 5 — All from West Germany. 
Metal including alloys: 
Unwrought_ _ ~~~. 832 582 EE Hungary 401; Yugoslavia 134; Nor- 
way 47. 
Semimanufactures 1,775 1,815 na 3 659; Yugoslavia 606. 
Cobalt: Oxides and xides_______ d 40 — All from Italy. 
Copper: Metal including alloys: 
nwrought t 158 14 — West Germany 13. 
Semimanufactures 525 186 — West Germany 95; Yugoslavia 53; 
Switzerland 36. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite _ _ _ 638,745 40 —— All from Italy. 
5 roasted.. --------- 109,144 42,062 -- All from Morocco. 
Pig iron, cast iron, related 
materials 1,505 10 -- All from Italy. 
Ferroalloys: 
_  Ferromanganese. — — — _ _ — 830 533 us 1 460; france 50. 
Unspecified 800 13 — All from France 
Steel, pes primary forms . 164 NA 
ares Linn 8 shapes, sec- 
J 9,225 1,213 -- Yugoslavia 5,569; Hungary 1459 
Universal, plates, sheets 12,588 7,230 E POE da n Hungary 2,513; Yugo- 
Hoop and stri ssd 950 215 8 West Ge 5 84; Austria 69; Italy 
Rails and accessories 1,431 941 aes Alt from Y 
Wire. 35 546 458 — Yugoslavia ym 141. 
Tubes, pipes, fitting 12,503 8,677 — da an "od West Germany 1,675; 
y i 
F.. AM 158 — All from H 
nspecified. 42,262 87,218 — Poland 19, 218, Cae Czechoslovakia 18, 000. 
Oxi des xs 133 All from West Germany. 
Metal including alloys: 
Unwrought_------------- 24 33 -- West Germany 20; Belgium- 
5 
Semimanufactures TCR 40 o Netherlands 25; West Germany 12. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF ALBANIA 47 


Table 3.—Albania: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


. Sources, 1984 
Commodit 1983 1984 ; : 
d me Other (principal) 
METALS —Continued 
Magnesium: Metal including alloys, 
unwrought ad TENT 8 1 _. All from Yugoslavia. 
Manganese: Oxides |... 21 NA 
Mercur: 16- M flasks _ vM 174 __ All from Netherlands. 
Nickel: Meial i a T E Bs 
sole a —— 6 7 -. All from West Germany. 
＋f„ pere cueing 
unwro and 
85 „ i uding alies curanda. $5 $18 -— All from Switzerland. 
ver: inc oys, unwrought 
ERE dd o- $61 $81 = West Germany $80. 
Tin: incl irs crap 17 48 — West Germany 46. 
Tungsten: Metal including inc alloys, all 
JdOUDB oe ee 2 NA 
c: 
Oxides |... 22-2 - 222 50 6 _. All from Italy. 
Metal including alloys, unwrought _ — ag 25 — All from West Germany. 
Oxides and hydroxides 5 NA 
Base metals including alloys, all forms ae 4 — All from Italy. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
| + Oe ae et ny ES Oe E 4 NA 
8 ber 5 128 273 _. Hungary 172; Yugoslavia 101. 
rin an w 
rye i polishing „ 50 18 -— Italy 15; nels om 3. 
FG neuro 1,964 1,699 NA Yugoslavia 1 1,643 56. 
Barite and witherite - m 58 d is Td 
Boron materials: Oxides and acids Bes 6 E All foe aly 
Cement OR 60 -- Italy 30; iYuglavia 3 20. 
Clays, cru lle 40 182 — France 134; Yugoslavia 48. 
Diamond: Gem, not set or strung 
value, thousands FN $63 RS All from Switzerland. 
8 and other a earth _ __ ae 10 —— All from Italy. 
dl uorspar, re materials: 
Unspent VVV 1688 358 — ftaly 300 Yugoslavia 58 
UE PRICES NUM zi y 300; via 58. 
Fertilizer materials: Manufactured 
Ammoniaa 1 1 pat All from West Germany. 
Nitrogenous. ~~ 5 1 TH Do. 
Potassiqa. 5 NA 
Graphite, natural 65 59 Le Do. 
Magnesium compounds 410 500 a All from Yugoslavia. 
Mica: Worked i agglomerated 
splittinans̃ g 3 3 x Do. 
Phosphates, rüde o oes 64,500 45,600 — All from Morocco. 
. 58 14 All from Ital 
35 8 m Italy. 
Sodium compounds, n.e.s.: Carbonate, 
manufacture Em 1,500 — All from Turkey. 
Stone, sand and gravel: 
Dimension stone: 
rude ana partly worked |... A H -— All from Italy. 
Sand other than metal bearing 3,660 3,250 __ Yugoslavia 2,940; Belgium- 
Luxembourg 310. 
Sulfur: Sulfuric acid 47 7 -— West Germany 5; France 2. 
Tale, 5 soapstone, pyrophyllite 939 NE -— All from Italy. 
MINERAL FUELS AND RELATED | 
Carbon: Carbon black 48 1 TI Do. 
Coal: Anthracite and bituminous _ _ _ _ _ 327,392 270,560 179,718 Poland 68,000; West Germany 22,842. 
Petroleum refinery products: 
Gasoline 42-gallon barrels. _ 4,199 7,761 — France 7,642; Italy 111. 
epee and wee e: do... 94 2,534 — Yugoslavia 2, 282. West Germany 197. 
Kerosene and jet fue! do. _ __ 79 NA 
Distillate fuel olli do... 226 NA 
Lubricants. |... ~~~ ____ do... 16,240 16,072 om 1 P. i Switzerland 2,149; 
ustria 
Bitumen and other residues do- ES 6 -. All from West Germany. 
PPreliminary. NA Not available. 
VTable prepared by by Jozef Plachy. Owing to a lack of official trade data published by Albania, this table should not be 
taken as a compl resentation of this country's mineral trade. Unless othewise specified, these data have been 


compiled from P ited ations information and data published by the partner trade countries. 
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COMMODITY REVIEW 


METALS 


Bauxite.—Albania's bauxite deposits, sit- 
uated in the Alpine region in Kruje, have 
been mined in recent years. Alpine bauxites 
formed massive lenses associated with Mid- 
dle Triassic and Upper Triassic limestones. 
Those in the Krujé zone are associated with 
lower and middle Paleocene limestones and 
are formed into small lenticular deposits. In 
1985 Albanian bauxite was marketed with 
the following typical analysis: aluminum 
46%, minimum 44%; silica, 8.5%; iron, 
20.3%; titanium dioxide, 2.77%; magnesia, 
0.77%; and lime, 0.4%. 

Chromite.—Although Albania remained 
a leading world producer and exporter of 
chromite, the country's production declined 
during the 1980-84 period. The decline was, 
in part, attributed to a deficiency of mine 
design and engineering specialists as well as 
a lack of technology.* Albania's chief chro- 
mite mining area, in the Martanesh Dis- 
trict, produced most of the country's export- 
able metallurgical-grade material at the 
Bulquizé Mine, which had a capacity of 
about 800,000 tons per year. The Bulquizé 
Mine consisted of one shaft to a depth of 300 
meters below the surface; a second shaft 
that would reach 400 meters was under 
construction, and a third was being devel- 
oped to a depth of 600 meters. Mining at 
increasing depths presented problems of 
both rock pressure and ventilation. 

Reportedly, a commercial delegation from 
the Federal Republic of Germany visited 
Albania during the year and expressed 
interest in chromite processing facilities. 
Although no agreements were announced, 
the Federal Republic of Germany would 
have the technical capability to supply Al- 
bania with requisite equipment and know- 
how. 

After the disruption of deliveries in the 
second half of 1984, owing to production 
bottlenecks, Albania resumed shipment of 
chromite to contracted customers in early 
1985. 

Copper.—Although the planned produc- 
tion of copper ore and blister for 1985 was 
met, the industry reported production 
shortfalls at the Spac and Kurbnesh Mines 
in the first half of the year. During this 
period, reduced output at these mines re- 
sulted in a 68% shortfall in exports planned 
from this district. Smaller shortfalls for the 


period were reported at the Rehove Mine 
and concentrator as well. 

Iron Ore.—Most of Albania's nickelifer- 
ous iron ore was produced at the Prrenjas 
Mine, southeast of Librazhd in the. east- 
central part of the country. The mine area 
was serviced by the Prrenjas-Guri i Kuq 
Railroad, which connected it with process- 
ing and smelting facilities at Elbasan. The 
production of nickeliferous iron ore rose 
steeply from 1981 to 1985, owing to the 
opening of new mines and facility expan- 
sion at Prrenjas. The ore was processed and 
consumed domestically and was also offered 
for export. The marketable-grade ore and 
concentrate contained 42% to 44% iron, 
0.9% to 1.0% nickel, and 0.065% cobalt. 
During the year, Albanian trade represen- 
tatives discussed the possibility of offering 
100,000 tons per year of iron ore to Yugo- 
slavia. The proposed shipments would re- 
portedly be earmarked for Yugoslavia's 
newly opened 1-million-ton-per-year refin- 
ery at Glogovac in Kosovo and would be 
contingent on the completion of the new 
Shkodra-Titograd rail link between the two 
countries. 

Iron and Steel.—In 1985, the Steel of the 
Party iron and steel complex at Elbasan 
reported the production of ferrosilicon for 
the first time. Two grades were reportedly 
produced, containing 45% and 75% silicon, 
but quantitative information was not pro- 
vided. 

In other developments, the 6,000-ton-per- 
year nickel-cobalt refinery under construc- 
tion at Elbasan would reportedly be com- 
pleted before the last quarter of 1986 in- 
stead of 1985, owing to construction delays. 
The refinery construction was undertaken 
by the West German firm Saltzgitter In- 
dustriebau AG. 


INDUSTRIAL MINERALS 


Albania reported the production of 
quartz, olivinite, dolomite and titanomag- 
netite in sufficient quantities to meet both 
domestic and export requirements. Howev- 
er, production, consumption, and trade data 
were not given. 


MINERAL FUELS 


Coal.—The steady increase in Albania’s 
lignite production during the seventh 5-year 
plan was able to partly offset declines in 
petroleum and gas output during this peri- 
od 


In 1985, Albania reported the completion 
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of expansion of underground workings at 
the Mborje-Drenova lignite mine, as well as 
the discovery of an additional 5 years of 
reserves at this site. Reportedly, large stock- 
piles of lignite accumulated at the Memaliaj 
Mine owing to scheduling difficulties.’ 
Petroleum and Natural Gas.—Severe 
production shortfalls in this sector contin- 
ued despite large allocations of capital and 
labor. The oil and gas industry comprised 37 
enterprises and absorbed more than 25% of 
the capital funds allocated to industry, as 
well as 10% of the total number of industri- 
al workers. Depletion of reserves and a lack 
of modern technology and expertise appear- 
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ed to have been the cause. Foreign officials, 
who drove through the oilfields while vis- 
iting Albania during the year, reported 
that scarcely any operating wells were in 
evidence. 


Foreign mineral specialist, Division of International 
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The Mineral Industry of 
Algeria 


By Kevin Connor! 


The hydrocarbon industry remained the 
dominant force behind Algeria's economy in 
1985, accounting for 27% of the country’s 
gross domestic product, 46% of Government 
revenues, and 98% of all export earnings. 
At the beginning of 1985, Algeria’s natural 
gas reserves were estimated at 3.7 trillion 
cubic meters, the fifth largest in the world. 
The hydrocarbon industry was the coun- 
try's fourth largest employer, after agricul- 
ture, construction, and manufacturing. Be- 
sides its hydrocarbon industry, Algeria had 
other active mineral sectors that produced a 
variety of minerals including significant 
quantities of barite, iron ore, limestone, 
mercury, phosphate rock, and zinc concen- 
trates. Algeria’s sole copper mine shut down 
late in 1984 and remained closed. 

Algeria remained a major world producer 
of natural gas and gas condensates, with the 
giant Hassi R’Mel nonassociated gasfield 
dominating production. With reserves esti- 
mated at 2 trillion cubic meters, the Hassi 
R'Mel Field, 500 kilometers south of Al- 
giers, represented over 60% of Algeria's 
known reserves. Gas produced for liquefac- 
tion and export was transported via pipe- 
lines to the country's two main hydrocarbon 
ports on the Mediterranean coastline, 
Arzew and Skikda, where liquefaction 
plants in 1985 had a total annual capacity of 
81 billion cubic meters. 

As part of the Government's plans to 
continue to increase natural gas exports, 
work began on expanding the capacity of 
the Trans-Mediterranean gas pipeline from 
9 billion to 16 billion cubic meters per year. 
Part of this increase in line capacity was 
expected to be used to transport gas to 
Yugoslavia, which signed a 20-year agree- 


ment in August with the Government of 
Algeria, for total sales of 20 billion cubic 
meters. 

The country's 1985-89 Development Plan 
reflected the Government's aim of reducing 
the national external debt. Austerity meas- 
ures and cutbacks in large Government- 
funded programs, such as industrial-scale 

projects, were introduced during the year. 
There was also the beginnings of a decen- 
tralization program. The state agency for 
mining and prospecting, Société Nationale 
de Recherches et d'Exploitations Miniéres, 
was restructured and divided into six sepa- 
rate agencies. These included the formation 
of Entreprises Nationale du Developpement 
Minières, an agency for developing mineral 
deposits in the country, and Ferphos, an 
agency for handling the activities of the 
iron ore and phosphate rock industries 
within Algeria. Also set up was the Bureau 
de Geologique, which was given the overall 
responsibility for identifying, studying, and 
coordinating research efforts on the coun- 
try's mineral resources. 

The Government approved measures to 
increase incentives to international firms to 
explore for petroleum in Algeria. Explora- 
tion efforts had been modest in Algeria for 
some time, with only about 20 wells drilled 
per year. The new legislation was expected 
by the Government to boost this figure to 60 
exploration wells per year by 1989. Under 
the old petroleum code, at a minimum the 
Government of Algeria owned 5196 of any 
production operation with the foreign part- 
ner required to bear all exploration costs. 
The new codes would modify the contractu- 
al obligation by the foreign partner to cover 
total exploration costs. 
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PRODUCTION AND TRADE 


Algeria’s mineral trade balance remained 
favorable owing to the country’s experts of 
crude and refined petroleum products, liq- 
uefied petroleum gas (LPG), natural gas, 
and liquefied natural gas (LNG). Algeria 
was the world’s largest exporter of LNG. 
The crude oil share of overall hydrocarbon 
exports continued to decline. High-quality 
light crude accounted for approximately 
20% of hydrocarbon revenues in 1985, com- 
pared with 70% in 1980. Exports of refined 
petroleum products continued a slight 
downward trend, while natural gas conden- 
sate sales continued to increase, as well as 
those of natural gas products and LPG. A 
new plant was completed at Bethioua near 
Arzew, and LPG exports for 1985 were 


estimated at 20 million barrels. The other 
mineral sectors experienced little change in 
production rates, except for the phosphate 


rock industry, which enjoyed a substantial 


219% increase in production. 

Natural gas exports to West European 
customers remained static at approximately 
20 million cubic meters. Although term 
contracts specified more than this, the 
shortfall in sales was representative of the 
relative high cost of Algerian gas and in- 
creasing competition from other gas export- 
ing countries. Contract negotiations with 
major customers were under way at year- 
end to mitigate the problem of high contract 
prices versus low spot market prices. 


Table 1.—Algeria: Production of mineral commodities! 


Commodity 1981 1982 1988 1984 1985* 
METALS 
Cadmium, refined —.-—-----—------------ 30 30 30 24 25 
r concentrate 
e hoe eS 688 627 600 820 M 
Metal content __._________________ 158 144 130 115 cae 
Iron and 
Iron ore, gross weight thousand tons 13.481 13.892 3,684 8,664 33,977 
Pig iron do- 897 1.097 1,100 *1,100 1,100 
Steel, erude do- 2522 575 600 700 750 
Lead concentrate, metal content 5, 000 15, 000 3,000 4,000 8,000 
F 76-pound flaska _ 25,000 11,000 *10,000 23,000 328,000 
ilwr--------.-- troy ounces. 110 110 120 120 120 
Zinc concentrate, metal content 710, 700 111, 100 12,100 14,600 12,000 
Smel — ———— ³ 8 000 500 31.200 35, 000 31.200 
ö INDUSTRIAL MINERALS 
Barite, cru 89,000 102,000 *110,000 88,000 360,000 
Cement, hydraulic thousand tons. 34.460 T4 400 T 5,500 
Benton ite 85,000 85,000 80,000 324,500 233,000 
Fuller's earth® __-__________________ 5,100 5,100 5,000 33,500 
Kaolin? -_--------------------- 19,000 15,000 17,000 000 28.000 
/ . SLE 4,500 4,500 4,500 31,600 32,600 
Gypsum and plaster? * __ __ thousand tona . _ 200 200 250 250 250 
1 Cf Es 40 40 40 40 40 
Nitrogen, N content of ammonia ..--------- 743,800 F164,000 181,500 146,800 150,000 
Phosphate rock. ~~. ______ thousand tona... 916 947 893 1,000 "1201 
Sil- oe ee —— 128 140 *150 175 168 
Sodium compounds: Caustic od.: 700 700 700 700 700 
Strontium minerals: Celestite, gross weight? _ _ _ 5,400 5,400 5,400 5,400 5,400 
Sulfur, elemental®____________________ 15,000 10,000 15,000 20,000 20,000 
MINERAL FUELS AND RELATED MATERIALS 
ie million cubic feet_ r r 
. on cubic fest. — "2311,00 "2,898, 3,178,000 3,850,000 3,950,000 
including liquefied) — ~~ ~~ do... 000 — 71,048,000 427, 000 1,260,000 1.320, 
Natural gas plant liquids (condensate) iid si 22 seein 
42-gallon barrela_ _ 77,745 78, 000 91,500 118,950 120,600 


See footnotes at end of table. 
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Table 1.—Algeria: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity” 1981 1982 1983 1984P 1985* 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: 
Crude thousand 42-galion barrels. - 129,825 1259, 150 240,900 288,508 32936,885 
Refinery producta: 
Gasoline do- r9 855 114,235 12,045 18,000 18,000 
Kerosene and jet fue! do... r3 T6.205 4,145 5,500 
Distillate fuel olli! do... r27,875 141,975 52,925 *53,000 58,000 
Residual fuel al PF do- 118,615 128, 105 84,015 87,000 
Lubricants... do- 7730 71,095 865 4350 350 
Gͤ A A do... 726,280 740,150 40,515 87,500 87,500 
Refinery fuel and losses do- 14,380 16,570 7,800 *9,000 9,000 
TOL] os oe Sa do— 190,520 118, 335 152,570 155,850 155,850 


tjs addition to the commodities listed, ssccadary al dary lead, and secondary copper may be produced i 
ition to commodities secon uminum, secon and secon r may in 
small quantities; crude construction materials presumably are produced T 
re Very available information is inadequate to make reli ble estimates of output levels. 
ported figure. 
“Includes approximately 50,000 tons of plaster each year. 


Table 2.—Algeria: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 : a 
9 Other (principal) 

METALS 

Aluminum: Metal including alloys, scrap 199 125 — All to France. 

Copper: Metal including alloys: 

p-.----csesac E 8,389 1,226 iiem Do. 
Semimanufactures F 2 e 


Iron ore and concentrate excluding 


roasted pyrite 1,398,182 974,452 ae Belgium Luxembourg 655902; 


* 
„ et 55,388 82,881 _. Spain 60,559; Italy 9,270. 
Pl iron. cast iron, related ime : 
materials 212,615 279, 684 M 1 75, 420; U.S. S. R. 
64.219; Italy 30,500. 
Steel, E form 31,001 70,928 7,000 - 86 428; est 
1800 
Bars aa angles: shapes, sec- 
tons- a lcs i 7,000 ET He L| NUN Germany eso 
Universals, plates, sheets 10,688 19,280 8,841 Italy 9, 8. i 
Tubes, pipes, fitting a 10 "X to East 
Ore and concentrate 2,655 6,777 -- Spain 8,900; France 2,800; Swits- 
erland 1,177. 
Metal including alloys, crap 568 EN 
Mercury ________ G pound d flasks _ 14,562 33,214 11,255 n eri iios 8,064; Romania 
Zinc: Metal including alloys: 
CRO ue cer c Ee 45 10 — All to France 
Unwroughgnht -------- 31,011 18,718 _. Yugoslavia 9, 586; Netherlands 
2,524; Poland 2001. 
INDUSTRIAL MINERALS 
Diamond: Industrial stones 
value, thousands_ _ $129 $72 -— Ireland $56; neon 
reru isr or materials Manufactured, 
serach acer - 105,003 74,985 -—- Tunisia 88,886; Spain 28,454; In- 
nda? 9997. 
LADO, natural ..... ........- 120 130 = 
Phosphates, crude ______________ 599,586 547,230 nem er 960: E 
Salt and brine. . eee 3,744 SE Al to Niger 
Other: Crude 4, SU 


See footnotes at end of table. 
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Table 2.—Algeria: Exports and reexports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 
M United Other (principal) 
MINERAL FUELS AND RELATED 
Coke and semicoke ------------ 5,178 19,155 _. All to Tunisia. 
nen value, thousands._ 22,486,347 83,185,050 $860,020 di na Italy 
Petroleum: 
thousand 42-gallon barrels_ 179,611 168,624 58,640 France 28,258; Netherlands 
ine, motor do... 61,128 48,193 5,688 Netherlands 14,252; France 
Kerosene and jet fusl- - do- 1910 13,547 187 Italy 10,012; France 715; India 
Distillate fuel oil |... da- = 89,255 1,680 — 12,216; Ne- 
te do.. z 366 ~- France 234; Netherlands 132. 
Residual fuel oil do 82,009 86,236 21,454 United ited Kingdom 4,126; Nether- 
a M prepared by Virginia A. Woodson. 
udes unspecified 5 of liquefied petroleum gas. 
* partly refined. 
Table 3.—Algeria: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 
z Mec Other (principal 
METALS 
9 i 1,288 789 France 776 
an hydroxides ee ee MURUS — 
Unwrought- uight______--______ 3414 6810 x West Ge 614; U.S.S.R. 1,192. 
ufactures 14.122 18,586 8 rp 63; Belgium- 3. x 
Chromium: Oxides and hydroxides _ _ _ _ 50 527 __ Austria 290; France 219. 
tte and speiss including cement T 
including alloys: . | e 
"———— 8 1 6 -- All from United Kingdom. 
Unwrou mt 72A 1,059 -— France 981; West W und 78. 
ufactures S. 18,807 21,101 3 West Germany 7,060; France 6,892; 
Iron and steel: l * 
o 16,005 16,000 
Pyrite, *** = x << Alm 8 
Scrap _......__._______ . 66 15 _. Switzerland 11; Belgium- 
C 13,128 26,122 21 France 9,690; Canada 9,234; West 
à es 919 8,572 M . Spain 
535 CNN urm- , 
Norway 1 
Unapeciflead 6,068 18,817 t West Ger 10,114; Norway 4,292; 
Steel, primary forma 189,299 191,624 -— west Germany 172,256; Japan 18,714. 
Bars, rods, shapes, 
B 2 1,084 1,154 NA Brazil 380; Spain 267; West Germany 
S 122 160 ( West Germany 71; Belgi 
Bae ; um- 
85; France 21. 
Hoop and strip ____do____ 1 TP" nh 
Rails and accessories aun 81 72 EE rdi plains dba 
5 MM 22 29 ($) eine 9; West Ger- 
Tubes, pipes, fittings do_ 199 137 1 X0; wind 


Vesungs and EEO cough 
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Table 3.—Algeria: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1 1 
m "m phere Other (principal) 
METALS —Continued 
Ore and concentrate 7 A 
SUCRE OREL 1,081 1,459 -— Switzerland 1,819; Netherlands 140. 
Metal including alloys: 
Unwrought. ........----- 4,888 6,062 De: B 2,965; West 5 2,088; 
um- 
Semimanufactures 847 615 S 1 8: France 97; 
Magnesium: Metal including alloys, semi- 5 
man C 68 18 -— France 16; West Germany 1 
7 1,282 1,917 Japan 548; Greece 488; Gabon 300 
55 value, thousands. .. $25 $8 ne $4; $3 
Qi ue including alloys: 2r 
nwroughni .... = = = = a- m = = 8 — 
ufncture s fe 216 1 West Germany 107; Canada 39; 
um-group metals: Metals including l 
. 
value, » $1,278 $578 8 * $298; Belgium Lurembourg 
Silver: Metal including alloys, unwrought 
and partly vwrou mt da Austria $1,795; West $274. 
— las los =— = 3 M 
Unwrought ....----------- 8 618 "T Singapore 208; Bolivia 150; Malaysia 
Semimanufactures.. 76 158 = Belgium Luxembourg 105; West Ger- 
Titanium: Oxides- ___________ 5,994 786 — went Germ ; Belgi 
TT * Luxembourg 1,498. aid 
Ore and concentrate 95,690 E 
EE EE TONE R ETA 460 282 ~- France 141; Italy 50; Netherlands 19. 
Metal including alloys 
Una a 18 20 -. All from! 
Semi manufacture 898 516 NA France 465; West Germany 25. 
Ores and concentrates... 100 107 — West Germany 87; France 20 
Oxides and hydroxides _.._....— 272 789 — France 776. 
Base metals including alloys, all forms 28 107 -— China 100; Spain 4. 
INDUSTRIAL MINERALS 
eee Corundum, — 75.152 125,149 NA Italy 77,858; Greece 47,287 
"al: Corundum __________ 1 527 -- Austria 280: France 219. - 
Dust and powder of precious and 
stones including 
diamond . value, = $17 $3 — All from France. 
Grinding and polishing wheels and 
S gg 761 678 NA sar ot Switzerland 162; France 
— —— 21,181 23,508 — Canada 20,606. 
Berite and witherite.. .....------- 4 150 -- All from West Germany. 
Crude natural borates. ....-.---- Lien 20 20 
Oxides and acide ecc ze lc us 105 25 italy A i ü 
alk 10,108 24,528 NA Spain 12,767; Italy 149, France 
Clays, cruso 10,660 20,467 Eu Un ted Kingdom 11,910; France 
not set 
T E domni. „ 2 Ml fom Wost Germany 
SCs cr $7 —— All from Zaire. 
eraser ema vtr pa "E 1438 12 ies Rah 180, eee 1007. 
Ferri videor — rni — dd : d 
Ammoniak 25 7 -. Mainly France. 
—— FF 7,900 89,228 -. Romania 6. 
cud t uu E 18,096 — Tunisia 9,095; Belgium-Luxembourg 
Poti 89,718 98,290 = meth ; Belgium-Luxembourg 
U and mine 88 "OR 196. 
Graphite, natural 268 a x 5, 


Il!!! 
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Table 3.—Algeria: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


l Sources, 1984 
Commodity 1983 1984 y 
a Other (principal) 
INDUSTRIAL MINERALS —Continued 
G and plasterr 111 8 -— All from France. 
FFP 66 96 — E 
Magnesite, cruldee ------ 238 567 1 I 208; Austria 
MU : 
Crude including splittings and waste 11 23 -— Canada 20; Belgium-Luxembourg 2. 
Worked including: agglomerated split- 
JJ 8 6 18 — Belgium Luxembourg 16. 
nts, mineral: Iron oxides and 
Fydroxides, processed... 1,607 8,982 108 France 3,506; West Germany 221. 
Precious and semi ous stones other 
than diamond: Synthetic 
value, thousands. — $1,079 $445 — All from Austria. i 
Salt and bri neee 623 418 Nt div "is 171; Belgium-Luxembourg 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 21,115 17,449 -—- France 12,466; Turkey 3,800. 
Sulfate, manufacture 5,589 15,170 E Spain 5,252; France 8,089; Romania 
Stone, sand and gravel: 
e: 
. 3 27 127 — France 97; West 
"EE ye 
omi ry à MM 
Gravel and „ ey 94.557 -- Italy 87,986; 11, 
prias * 4,829 130 ZZ Netherlands 100; France 16 
Elemental: 
Crude ce inclucing native and by- 
product FFF 73,196 42,508 7,769 France 34, 739. 
Co lloidal, precipitated, sublimed _ 2,501 3,505 _— All from France. 
Sulfuricacid |... 83 NA Francs € ; East Germany 27; Austria 
Tale, steatite, soapstone, pyrophyllite __ 1,581 1,267 __ France 765; Italy 497. 
ne PIT 3 34 122 er France 101; Kay 15 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural 882 11 — All from France 
entr EIE 2,088 3,418 51 West Nac 1; 1, 627; Netherlands 
Coal: i 
Anthracite and bituminous 
thousand tona. _ 1,170 1499 1,086 Poland 199; Australia 167. 
Briquets of anthracite and bituminous 
Coll. o nuce nu ae 300 ae All from France. 
Coke and semicoke. value, thousands $383 $1 E Do. 
Petroleum refinery ucta: 
uefied petroleum gas 
42-gallon barrela_ _ 837,920 635,889 ae 9192000 Kingdom 260,513; Spain 
Gasoline, motor do. 6,078 20,077 i Netherlands 15,572; France 4, 
Mineral Jelly an and Wag do- 60,158 204 sie est Germany 36,674; Brazil 18.496 
Kerosene and jet fuel! do. ___ 71,161 12,702 NA Belgium -Luxembourg 6, B82; U.S.S.R. 
West Germany 2,7 
Distillate fuel oi] .... do- xs 187 re All from Netherlands. 
Lubricants... TOM 656,754 641,452 77 France 395,619; Netherlands 168,161; 
Italy 64, Ser 
Residual fuel oil 483 1,508 — All from Fran 
Bitumen and other residues da 568,779 502,719 Es dar FEST ria 112,225; ; Spain 130,629; Italy 
Bituminous mixtures do... 65,933 93,585 758 France 12,169; Austria 17,671. 
NA Not available. 


1Table prepared by Virginia A. Woodson. 


Wess than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Progress continued on the development of 
a 1.1-million-ton-per-year direct-reduction 
steelworks at Bellara. A total of 10 interna- 
tional companies had submitted technical 
and cost bids on the project. These bids were 
still being evaluated at yearend. Prelimi- 
nary plans developed by the Government 
agency for steel activities within Algeria, 
Enterprise Nationale de Siderurgie (Sider), 
called for constructing a direct-reduction 
unit for sponge iron production, a pelleti- 
zation plant, an oxygen furnace, and an 
electric arc furnace. 

Sider was also continuing with plans for 
building three large mulls for processing the 
expected 1.1 million tons of raw steel from 
Bellara. Through design and construction 
contracts, Sider expected to build a 600,000- 
ton-per-year rod and bar mill at Ain M’Lilla 
south of Constantine, a 450,000-ton-per-year 
medium section mill at M’Sila, southwest of 
Bellara, and a 700,000-ton-per-year rolling 
mill at Ain Yagourt. Prequalification appli- 
cations were submitted by interested inter- 
national companies at yearend. 


INDUSTRIAL MINERALS 


Cement.—Construction work on Société 
Nationale des Materiaux de Construction’s 
(SNMC) 3,000-ton-per-day plant at Ain 
Touta was under way throughout the year 
and on schedule at yearend. The plant was 
expected on-line by mid-1986. F. L. Smidth 
of the United Kingdom supplied the plant’s 
dry-process kiln with a Folax cooler. SNMC 
also was developing plans for modernization 
of its 10-year-old Meftah plant, just outside 
the capital city of Algiers. 

Fertilizer Materials.—Early in the year, 
the French-built ammonium nitrate com- 
plex at Annaba finally started full-scale 
operations, almost 5 years after the turnkey 
project was handed over to the Algerian 
Government. In its first month, the plant 
produced more ammonium nitrate than its 
entire previous production. 

The Government agency, Entreprise Na- 
tionale d’Engineering Petrolier (ENEP), be- 
gan a feasibility study in October for con- 
structing a nitrophosphate plant. ENEP 
was conducting the study for the agency, 
Entreprise Nationale Asmidal (ENA), 
which operated a fertilizer chemical com- 
plex at Annaba. ENEP was considering two 
alternatives, a nitrophosphate plant with a 


1,000-ton-per-day capacity and a plant that 
would have double that capacity. The proj- 
ect was a joint venture with the Tunisian 
agency, Tunisie Engineering & Construc- 
tion Industrielle. It was yet to be decided 
whether the plant would be located in 
Algeria or Tunisia. 

Also in late 1985, ENA invited local and 
international companies to submit con- 
struction bids for a phosphate fertilizer 
complex to be built at Bir el Ater, near 
Tebessa. Algeria’s largest phosphate mine 
at Diebel Onk was nearby. The project was 
probably a reactivation of plans drawn up 
in the late 1970’s for construction of an 
inland fertilizer complex near the country’s 
phosphate rock mines. The purpose of the 
project was to expand Algeria’s downstream 
phosphate chemical fertilizer industry and 
to create an employment center away from 
the heavily populated coastal areas. Few 
details were available at yearend; however, 
the project plans for Tebessa drawn up in 
the 1970’s envisioned construction of a 
1,600-ton-per-day sulfuric acid unit, a 500- 
ton-per-day phosphoric acid unit, and a 750- 
ton-per-day superphosphoric unit. 


MINERAL FUELS 


Natural Gas.—Construction began in 
July to double the capacity of the Trans- 
Mediterranean gas pipeline, which carried 
approximately 8 billion cubic meters of 
natural gas in 1985 from Algeria across 
Tunisia to Sicily and the Italian mainland. 
Italy's Ente Nazionale Idrocarburi was 
awarded the estimated $210 million? con- 
tract in August 1984. Finalization of pay- 
ment terms delayed the beginning of con- 
struction work for several months. The 
contract specified building a 120-centi- 
meter-diameter, 550-kilometer stretch of 
line from the Hassi R’Mel Gasfield to Qued 
Saf on the Tunisian border. The completion 
of the line, expected in mid-1987, would 
bring the capacity of the Algerian section of 
the pipeline up to the rest of the line to 
Italy. The original Algerian section was 
designed for throughput to be raised by 
either adding additional pumping stations 
or by building a parallel line. Under con- 
tract, Italy was to import 12 billion cubic 
meters of natural gas in 1986. 

During April, the Algerian national hy- 
drocarbon company, Société Nationale pour 
la Recherche, la Production, le Transport, 
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la Transformation, et la Commercialisation 
des Hydrocarbures (SONATRACH), award- 
ed two Japanese companies, Japan Gasoline 
Corp. and C. Itoh & Co. Ltd., a contract 
valued at $47 million for construction of a 
gas processing complex to be built at Tin 
Fouye Tabankort in southeastern Algeria. 
The plant was to have a processing capacity 
of 4.5 million cubic meters per day. The 
contract also coverod the construction of 
compressor facilities and pipelines and was 
expected to take 26 months to complete. 

Petroleum.—Exploration.—Late in De- 
cember, SONATRACH announced that an 
oil strike had been made by the agency at 
Adrar, about 1,100 kilometers southwest of 
Algiers in the Sahara Desert. The discovery 
well, Decheira One, found oil at approx- 
imately 600 meters and was, according to 
officials, one of SONATRACH's most impor- 
tant petroleum discoveries. At least four 
other modest discoveries were reported dur- 
ing the year. Chronologically, these discov- 
eries were the Touat-1 well in the southwest 
near Adrar, which tested at 800 barrels per 
day; the Moukhag Kebach-l well in the 
Hadjira area of eastern Algeria, which test- 
ed at 2,000 barrels per day; the Oved Zine 
discovery, also in the Adrar area; and a 
small new field at Rhourd Chegga northeast 
of the Hassi Messaoud Oilfield, where pro- 
duction was expected to reach 8,000 barrels 
per day. 

Production. —Production of crude oil con- 
tinued to center on the Cambrian reservoirs 
of the Hassi Messaoud-Haoud el Hamra 
Oilfields, situated in the Sahara Desert 
approximately 500 kilometers south of Con- 
stantine, and in the Zarzatine-Edjeleh 
Fields near Ohanet on the Libyan border, 
another 500 kilometers southeast of Hassi 
Messaoud. As of yearend, Algeria's petrole- 
um reserves were estimated at 9 billion 
barrels. In response to the Government's 
anticipation that domestic consumption 
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would increase to 80% of the country’s total 
petroleum production by the year 2000, 
considerable priority was being given in the 
1985-89 development plans for petroleum 
exploration activities and enhanced recov- 
ery techniques for existing production 
fields. 

Refining and Transport.—Planning con- 
tinued on replacement of the 380-kilometer 
northern section of the 640-kilometer crude 
oil pipeline that linked the Haoud el Hamra 
Oilfield with the export refinery at Skikda. 
The original pipeline, installed by Saipem 
S.p.A. of Italy in 1960, was in poor condition 
in 1985 and needed replacing. Competition 
for the project, which had been tendered in 
September 1984, was narrowed to the JGC 
Corp. of Japan and the U.S.S.R.'s Tsvetmet- 
proexport. The cost of the project was esti- 
mated at $120 million. Actual funding for 
the project was in question at yearend 1985 
owing to continued weak oil export prices, 
which were reported to have precipitated a 
26% downward revision in the Govern- 
ment's hydrocarbon investment plans for 
1986. 

Fetrochemicals.— Three international 
consortiums were bidding at yearend on a 
$100 million contract to build a linear alkyl 
benzene plant in Skikda. The expected de- 
sign capacity of the plant was 40,000 tons 
per year as reported by officials of the 
Government's Entreprise Nationale des In- 
dustries Petrochimiques, a subeidiary of 
SONATRACH. The three groups competing 
for the plant design and construction con- 
tract were Toyo Engineering Corp. and C. 
Itoh of Japan, Chiyoda Chemical Engineer- 
ing and Construction Co. of Japan and 
Dragados y Construcciones of Spain, and 
Technipetrol of Italy. 


"Were poceary, vales have Boon converted fr 
ve been converted from 


Apanan yy A) to US. dollars at the rate of 
US$1.00. 


The Mineral Industry of 
Angola 


By Thomas O. Glover! 


In 1985, the predominant factor in the 
mineral industry of Angola continued to be 
petroleum, accounting for more than 90% 
of the country’s export revenue. Cabinda 
Gulf Oil Co. (CABGOC), a Gulf Oil Corp. 
affiliate acquired by Chevron Oil Corp. in 
1984, produced approximately 70% of Ango- 
la’s crude oil. Of secondary importance was 
the production of diamond. Angola’s once 
booming diamond industry had fallen annu- 
ally since 1980 owing to increasing civil 
strife, widespread smuggling, and a drop in 
world market prices for diamond. 

Angola exported approximately 220,000 
barrels per day (bbl/d) of crude oil in 1985, 
an increase of 10% over that of 1984. In- 
creased oil production was mostly from new 
offshore fields. Late in February, produc- 
tion started in the Palanca offshore field 


at a rate of approximately 12,000 bbl/d. 

Specific information on production and 
planned activities for the mineral industry 
was generally minimal owing to internal 
strife. Reports on Angolan minerals tended 
to reflect continued deterioration in the 
mining industry, and the petroleum sector 
appeared to be about the only bright spot in 
the economy. 

The U.S.S.R. scheduled a group of techni- 
cians to go to Angola between 1985 and 1987 
to participate in planning and technical 
Studies in preparation for the construction 
of the Kapanda Dam in the Province of 
Malange. Brazilian technicians were also 
scheduled to take part in building the dam, 
which was scheduled to be completed by 
1990. 


PRODUCTION AND TRADE 


In 1985, petroleum sales represented 
approximately $2.5 billion* in revenue, 
more than 90% of the country's export 
income. Investment in the country's oil 
sector between 1985 and 1990 was expected 
to exceed $1 billion, with an anticipated 
production by 1990 of 500,000 bbl/d. Unlike 
Nigeria, Angola refused to join the Organi- 
zation of Petroleum Exporting Countries, 
which set production quotas. Recoverable 


reserves of crude oil were estimated to be 
1.8 billion barrels. Angola continued to 
diversify its oil markets and exported to 
various foreign customers including Brazil, 
Japan, Spain, and the United States. 

Reliable statistical information on pro- 
duction and trade continued to be unavail- 
able. Production levels have been estimated 
on the basis of the best available informa- 
tion. | 
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Table 1.—Angola: Production of mineral commodities' 


Commodity? 1981 1982 1988 1984» 1985* 
METALS 
Iron and steel: Steel, crude? _ _ _ _ — metric tons... 10,000 10,000 10,000 10,000 10,000 
INDUSTRIAL MINERALS 
Cement, hydraulic? ___ thousand metric tons 250 250 220 350 350 
Diamond 
Gem thousand carata 1.050 915 775 71700 $75 
Industrial stones "A 850 310 259 T202 250 
IMM // nonc T do 1.400 1.225 1,084 902 625 
eee, metric tons. — 20,000 20,000 20,000 20,000 20,000 
Sal oc o . ELS daa 50,000 58, 000 55,000 50 000 10 000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural do 25,000 25,000 25,000 25,000 25,000 
Gas, natural: 
Gross million ue feet 55, 000 52,000 55,000 55,000 55,000 
Marketable_________________ m 2,500 2,500 2,500 2,500 2,500 
Petroleum: 
Mcr thousand 42-gallon barrela _ 52,000 50,700 58,400 78,000 89,000 
Refinery ucts: 
FTT MPEUNE do 
Jet fuel. do 
Keros ene do 
Distillate fuel oll!!! do NA NA NA NA NA 
5 fueloil . ........- ag ES 
Refinery fuel and lessee wu 
Total 2 EE do- NA 7.240 NA 10,000 10,000 
NA Not available. 


Estimated. Preliminary. Revised. 
iTable includes data available through Mar. 18, 1986. 
In addition to the commodities listed, a of 


crude construction materials (clays, sand and gravel, and broken 


rone) presumably is produced for local consumption, but information is inadequate to make reliable estimates of output 


COMMODITY REVIEW 


METALS 


The activities of the parastatal company 
Ferrangol to rehabilitate the Cassinga iron 
mines in Huila, which have been out of 
operation for a decade, were at a standstill. 
The investments made in the mining com- 
plexes of Cassinga-Norte (Jamba), in associ- 
ation with Austromineral GmbH, a subsid- 
iary of Voest-Alpine AG, had not produced 
any compensatory results. Civil strife in the 
area hampered the rehabilitation process at 
these mines. The ore reserves, containing 
44% iron, were estimated to contain approx- 
imately 22 million tons of detrital iron. 


INDUSTRIAL MINERALS 


Cement.—The production of cement in 
Angola during 1985 was estimated to be 
approximately 350,000 tons, the same as 
that of 1984. Cement was produced at the 
Cimangola and Encime plants, with Ciman- 
gola producing 85% of the total tonnage. 

Diamond.—Companhia de Diamantes de 
Angola (DIAMANG) operated the diamond 
mines in Angola. In previous years, DIA- 


MANG operated as many as 40 alluvial 
diamond producing pits. The number of pits 
operating in 1985 was not known. Owing to 
civil strife in the country, pits were closed 
temporarily at times, while some remained 
closed the entire year. DIAMANG market- 
ed the diamonds under its control to the 
Central Selling Organization; however, dia- 
monds produced by elements of organiza- 
tions hostile to the Angolan Government 
were sold to undisclosed sources, with esti- 
mated losses to the Government of $3 mil- 
lion to $4 million per month. Forces opposed 
to the Angolan Government were estimated 
to control 80% of the Angolan diamond 
mine production in 1985. 

DIAMANG ownership consisted of the 
following elements: Angola State (77.21%), 
the Belgian Société Générale des Mines 
(17.44%), and various British, Swiss, and 
United States companies (5.35%). The An- 
gola State share was held by Empresa 
Nacional de Diamantes de Angola, a para- 
statal company. 

Diamond production continued to decline 
during 1985 owing to a significant drop in 
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the export price, a shortage of technical 
equipment, increased production costs, and 
civil strife. Production of diamonds was 
estimated to be considerably below the 
902,431 carats reported for 1984. 

Forces opposed to the existing Angolan 
Government attacked and destroyed the 
Kafunfo diamond placer mine on December 
31, 1984. During the attack, a chartered 
Hercules C-130 transport aircraft owned by 
the Transamerican Airlines Co. of the Unit- 
ed States was forced down and, subsequent- 
ly, destroyed. The aircraft had been oper- 
ating four times daily between Luanda and 
the minesite, about 1,600 kilometers away, 
transporting equipment and fuel needed to 
operate several mines in the Kafunfo Mine 
area in Lunda Norte Province. The only 
way supplies could be transported was by 
air, owing to the destruction of bridges and 
roads in previous actions. The Kafunfo 
Mine was of great importance to the Ango- 
lan Government owing to the high quality 
of its diamonds. 

DIAMANG sought to diversify its oper- 
ations to several companies instead of en- 
trusting the task, as had been done pre- 
viously, to Mining and Technical Services 
Co. Ltd. (MATS). The MATS contract expir- 
ed at the end of 1985. 

Earnings from diamonds fell by 75% be- 
tween 1980 and 1984 from $235.9 million to 
$58 million, when the price of Angolan gem 
diamonds fell from $158 to $64.24 per carat. 

Phosphate.—Large deposits of phos- 
phates were identified in the Provinces of 
Zaire and Cabinda prior to the startup of 
the Phosphate Extraction Co., a state firm 
set up to exploit these deposits. Five con- 
tracts were signed in 1979 with Bulgareo- 
mina of Bulgaria, which concluded when a 
$9 million phosphate mining complex in the 
Province of Zaire was completed in 1980. 
For various undisclosed reasons, this facili- 
ty has not operated since construction was 
completed. The first phase of the exploita- 
tion of phosphate from Mongo-Tando, Ca- 
binda, was high on the economic develop- 
ment plan for Cabinda Province in 1982. A 
second phase of exploitation was scheduled 
to commence in 1986, even though condi- 
tions were not favorable for production in 
the immediate future. Phosphate was im- 
portant to Angola’s economy because it was 
used in the manufacture of fertilizer, medi- 
cine, soap, and other products. 

Salt.—Five salt operations in the Ango- 
lan Namibe Province were undergoing re- 
pairs. The operations produced 60% less 
salt in 1984 than in 1983, and were to pro- 
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duce even less in 1985, owing to the ongoing 
repairs. Salt production at a private salt 
works with a 7,200-ton-per-year output was 
being used while the repairs were being 
made. Upon completion of repairs, produc- 
tion from the five operations was expected 
to reach 14,500 tons in 1986 and 21,000 tons 
in 1987. 


MINERAL FUELS 


Angola's crude oil production was esti- 
mated to be about 244,000. bbl/d in 1985, an 
increase of about 22% over output in 1984. 
Total crude production for 1985 was approx- 
imately 89 million barrels, resulting in 
export earnings of $2.5 billion. Angola's 
recoverable oil reserves in 1985 were esti- 
mated at 1.8 billion barrels, with invest- 
ment in the country's oil sector expected to 
exceed $1 billion between 1985 and 1990. 

Petrobras International S.A. (Braspetro), 
an oil prospecting subsidiary of Petróleo 
Brasileiro S.A. of Brazil, discovered oil in a 
wildcat well at the mouth of the Congo 
River in Angola. The well, Tiburon IV, was 
producing 2,800 bbl/d. Braspetro was ex- 
ploring for oil in association with the Ango- 
lan Sonangol Oil Co., Total Exploration (a 
subsidiary of Compagnie Francaise des Pé- 
troles), and Texaco Petroleos de Angola. 

Chevron, in partnership (49%) with the 
Angolan National Oil Co. (5196), produced 
approximately 170,000 bbl/d of premium- 
quality oil from both onshore and offshore 
wells. Of this amount, 83,000 bbl/d was 
shipped to the United States, which repre- 
sented about 8% of U.S. crude oil imports. 
Chevron's multimillion-dollar expansion 
program in Angola was expected to bring its 
production up to 200,000 bbl/d in 1986. 
Crude oil production in Angola was ex- 
pected to total 500,000 bbl/d within a few 
years. In 1985, the United States paid 
roughly $1 billion to Angola for oil. Approx- 
imately 150 expatriates from the United 
States and Western Europe worked for 
Chevron in Angola. 

Oil production from a field development 
project led by Elf Aquitaine Angola at an 
offshore site could exceed 41,000 bbl/d by 
the end of 1986. Two fields, Palanca and 
Pacassa, were under development, with a 
third field, Bufalo, under consideration for 
development by the end of 1987. Production 
potential for the three fields was estimated 
to be 107,400 bbl/d. In addition to the three 
developed fields, Elf Aquitaine identified 
the Punja, Veado, Impala, and the south- 
eastern Impala structures as potentially 
productive. 
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A group led by Texaco Angola Prospeccao 
e Producao (Texpro) SARL tested another 
oil discovery on a 1-million-acre tract off the 
northwestern coast of Angola. Texpro also 
planned the development of the Tubarao 
and East Lombo Fields. In the development 
program, additional wells were to be drilled 
in both fields, and a production platform 
was to be installed in the East Lombo Field 
to handle combined production from the 
two fields. 

A loan and credit package, valued at 
$353.2 million, with which to develop Ango- 
la’s Takula Field offshore at Cabinda, was 
signed July 26, 1985, in Paris, France. The 
package involved $91 million in two loans 
for National Oil, Sonangol, and CABGOC; a 
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$130 million line of credit from the Export- 
Import Bank for equipment; a $115 million 
line of credit from the French state financ- 
ing institution, Cofacredit; and $17.2 million 
in other loans from commercial banks. The 
total cost of the Takula development was 
estimated to be $451 million. 

Angola’s only refinery was near Lanea; 
the capital. The refinery processed approx 
imately 10 million barrels of crude oil in 
1984. Plans call for the refinery’s capacity 
to be increased to 14.4 million barrels per 
year within a few years. 


‘Physical scientist, Division of International Minerals. 

chere necessary, ne bave have been estimated to be 
convertible kwanzas (Ka) to US. dollars at 
the rate of K229.918 = US$1.00. 


The Mineral Industry of 
Argentina 


By Pablo Velasco! 


Argentina's overall economy remained 
dominated by agricultural production, 
which for many years has been the primary 
foreign exchange source through the export 
of grain and meat. However, today, Argenti- 
na is looking to its largely untapped miner- 
al wealth to ease its enormous debt burden. 

The mineral industry’s contribution to 
the gross domestic product (GDP), excluding 
hydrocarbons, represents 0.3% or less of the 
GDP, with mineral export trade represent- 
ing 0.5% of the country’s total foreign 
exchange earnings. 

The principal minerals exported in 1985, 
in order of importance, were sodium borate, 
boric acid, portland cement, tin and silver 
concentrates, calcium and magnesium bo- 
rates, and lead concentrates for a total 
value of all mineral exports of about $32 
million. 

The economy showed marked improve- 
ment since the Government introduced rad- 
ical new economic measures in 1985, which 
have had an unprecedented impact on infla- 
tion. The Austral Plan was introduced by 
the new Minister of Economy, with a com- 
mitment to stop printing money, and re- 
sulted in a reduction of the monthly infla- 
tion rate from 35% to 2%. 

The economy was slower than in 1984 in 
almost all sectors and most industries were 
running at less than 50% capacity for over 3 
years. Mining was no exception, despite the 
efforts made by many Provincial govern- 
ments and by the Secretary of Mining of the 
country. There still has not been any seri- 
ous commitmert to obtain foreign invest- 
ment, either in exploration, or in the devel- 
opment of smaller scale or low-grade depos- 
its. 

Argentine companies have also been re- 
luctant to invest their own capital and were 


depending too heavily on the availability of 
Government loans, which were virtually 
nonexistent. The trade balance in 1985 reg- 
istered a $4.6 billion surplus, which consti- 
tutes a record high, surpassing by 30.196 the 


.1984 result. This result was achieved 


through successive import reductions. Im- 
ports declined further owing to the low level 
of activity. The GDP decrease was 4.496 
from that of 1984 with a consequent nega- 
tive performance for all sectors of total 
demand and supply with the exception of 
exports, which increased 12.396 over those 
of 1984. 

Government Policies and Programs.—As 
part of the Government's campaign to mod- 
ernize and expand the country's economy, 
the Secretary of Mining has embarked on a 
far-reaching plan aimed at reorganizing the 
mineral sector and increasing production. 
The mining expansion plan called Plan de 
Expansión Minera (PEM) foresees an in- 
crease in production value from $32 million 
in 1985 to $1,100 million in the year 2000, as 
well as the creation of about 12,000 new 
jobs. 

The PEM also calls for the creation of a 
state-owned corporation for the mining sec- 
tor, similar to the state oil company Yaci- 
mientos Petrolíferos Fiscales (YPF). The 
Secretary of Mining will also set guidelines 
for private mining concerns and monitor 
their activities. The Government is current- 
ly studying a proposal to elevate the Secre- 
tary of Mining to the status of a ministry, a 
similar change having already been approv- 
ed for the Secretary of Energy. This would 
give the mining sector greater independ- 
ence. 

Mining activity represents just 0.396 to 
0.4% of the GDP, 0.4% to 0.6% of total 
exports, and 0.2% to 0.3% of jobs. Argentina 
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also imports from $800 to $1,300 million 
worth of minerals each year, accounting for 
15% to 20% of all imports. The PEM, 
therefore, plans to focus on the following 
points: 

1. A tax relief on capital investment for 
the substitution of imports, for exportable 
raw materials, precious metals, and region- 
al or Provincial projects. 

2. The creation of a special agency to 
promote foreign investment on the basis of 
a set contract, exploration programs, and 
feasibility studies designed to identify the 
mining potential of investment areas to be 
financed by the Mining Promotion Fund 
(MPF). The MPF, in turn, will be funded 
from import duties and Inter-American De- 
velopment Bank credit. 

3. An exploration program aimed at pin- 
pointing deposits of nontraditional miner- 
als 


4, An export promotion plan including 
tax relief and other benefits. 

5. A modernization policy geared toward 
introducing new technology into the private 
sector, fixed credit lines, and the supply of 
raw materials. 

6. Increasing the scope of the power and 
functions of the Secretary of Mining. 

7. Centralizing administration of prices, 
credits, quality control, taxes, and exchange 
rates. 

The PEM establishes two separate catego- 
ries of minerals and four different mining 
strategies. 

The Secretary of Mining released a model 
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contract to facilitate the participation of 
foreign investors in the development of a 
number of mining projects throughout the 
country. The model contract was based on 
the risk contracts used in oil and was 
prepared with the help of the United Na- 
tions. The contract guarantees that the risk 
exploration entitles a firm to investment 
rights; that firms will be given the widest 
flexibility in deciding where to explore and 
when to produce; that an independent au- 
thority will be established to mediate any 
contract dispute; that mining firms will 
have access to foreign currency to service 
debts and maintain operations; and that the 
mining firms will benefit from income tax 
exemptions on machinery and other tax 
incentives provided for in the mining pro- 
motion law, as well as a reasonable and 
stable tax structure for mining firms. 

The Secretary of Mining emphasizes that 
property holders retain mineral rights, 
whereas new deposits are state-owned. To 
demonstrate Argentina’s mining potential, 
the secretary is focusing its efforts on 12 of 
the 509 projects on file: Bajo de La Alum- 


brera (copper and gold); Mina Ethel (manga- 


nese); Santa Elena (gold, silver, lead, and 
zinc); Alto de la Blenda (gold and silver); 
King-Tut (cobalt and gold); Mina Offir (gold, 
silver, and copper); Mina Erika (gold); Mina 
Angela (gold, lead, zinc, and copper); El 
Carmen (tungsten); Concordia (silver, lead, 
zinc, and copper); Vicentito (lead, silver, and 
zinc); and San Martin (tungsten). 


PRODUCTION 


Output from the mining industry in Ar- 
gentina during 1985 was 3.9% higher than 
that of 1984. The country produced enough 
industrial minerals to meet domestic de- 
mand, but continued to import large quanti- 
ties of iron ore, iron ore pellets, manganese, 
bauxite, chromium, and coal. 

The modest amount of metallic minerals 
produced reached 1.08 million tons, which 
included beryllium, gold, iron, lead, manga- 
nese, silver, tungsten, uranium, and zinc. 
The industrial mineral production declined 
6%. The construction material sector out- 
put was 6% over that of 1984. The steel 
industry output increased 11%, but domes- 
tic consumption decreased from 2.4 million 
tons in 1984 to 1.5 million in 1985. Alumi- 
num production from Aluminios Argentinos 
S.A.LC. (ALUAR), the largest smelter at 
Puerto Madryn, increased slightly over that 


of 1984 to 140,000 tons in 1985. 

The downturn in the housing and con- 
struction industry had an extended adverse 
impact on the cement industry. Cement 
producers were operating their plants 
at 45% of capacity. Cement production 
reached an estimated 5.0 million tons, 
slightly less than that of 1984 and nearly 
30% lower than that of 1980. Yacimientos 
Carboniferos Fiscales (YCF), the Govern- 
ment-owned coal company, reported that 
production of coal from Rio Turbio remain- 
ed at the same level as that of 1984. 

Argentina remained the third largest pro- 
ducer of crude oil and natural gas in Latin 
America, but continued its downward trend 
from previous years declining in 1985 to 
nearly 168 million barrels and almost 659 
billion cubic feet, respectively. 
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Table 1.—Argentina: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 1981 1982 1983 1984? 1985° 
METALS 
Aluminum 
IMa ununa 133,900 137,600 132,800 137,821 3139,947 
Secondary- hh 5,000 6,000 7. 7,000 ,000 
Beryllium: Beryl concentrate: 
ross weight |... LL 4 7 6 24 25 15 
BeO contennnitinhk᷑dm 1 1 2 3 1 
55 // ˙ ² m P 21 19 20 20 
Copper: Mine output, metal content 80 38 318 323 320 
Gold: Mine output, metal content troy ounces. — 14,757 20,319 23,374 22,120 22,500 
Iron and steel: 
Iron ore and concentrate, gross weight 
Sistas thousand tons 398 587 609 628 630 
etal: 
Pig iron and sponge iron do... 1,720 11,894 1.862 1.818 2,320 
Ferroalloys, electric: furnace: 
erromanganese _—----------- T92, 24,201 25,004 23,976 22,000 
Silicomanganese ____________~— 712,780 15,679 13,523 18,336 16,000 
Ferrosilicon ____________ _-- 710,158 16,870 15,454 19,932 14,000 
Other. nno etos eec 72.046 4,246 264 3,939 4,500 
Total ch i ee 147,417 60,996 54,245 61,183 56,500 
Steel, crude ________ thousand tons 2,526 2,913 2,943 2,647 32 941 
Semimanufactures* |... do... 12,457 12, 735 2,864 2,456 31,991 
Mins output, metal content 32,652 30,115 31,684 28,542 29,000 
etal: 
Smelter, primar 19,000 17,000 16,000 19,000 17,000 
Refined: 
Hnaty l.c E 19,000 17,000 16,000 19,000 18,000 
Secondary 15, 600 14,600 15,000 17,000 16,000 
Total ensina etek 34,600 31,600 31,000 36,000 84,000 
Manganese ore and concentrate: 
Gross weight — -—-----------------— 2,706 3,900 6,926 8,291 7,500 
Metal content _—-—----------------—- 507 789 1,463 1,761 1,600 
Silver, mine output, metal content 
11 thousand troy ounces. — 2,518 2,684 2,500 1,662 1,600 
Mine output, metal content 413 304 291 274 210 
Metal, smelter® CRM A Mee OE rer 8 200 200 1200 F200 200 
Tungsten, mine output, W content... 11 17 41 47 50 
Uranium, mine output, U3Os content 
7i ilograms . _ 221,000 470,462 135,000 94,430 95,000 
inc: 
Mine output, metal content 35,150 36,381 36,586 35,909 36,000 
Metal: smelter, primary -~ /// 26,800 ; 32,000 81,000 31,000 
INDUSTRIAL MINERALS 
C7/§öÜͤͤA33 1.280 1.218 1.240 1.093 1.200 
§;O— ]˙Ü⅛O ad 49,279 36,597 61,094 44,170 50,000 
Boron materials, crude ______._.___-__-- 125,617 123,492 113,123 142,880 140,000 
55 hydraulic F thousand tona. . 6,651 ,624 5,623 5,120 5,000 
Ball aay (plastic clay), n.e.s -------— do 1,681 1,362 1,853 1,870 1,800 
ey Bes ei See ae EN 8 122,719 ,254 135,569 81,534 90,000 
PAA ih i ceca tal Sas te NP 41,799 91,533 115,260 124,023 120,000 
Fuller's earth (decolorizing clay): 5,246 11.795 6,741 3,611 5,000 
Fl 8 66, 821 72,421 145,098 90,545 100,000 
Laterite (aluminous) ________________ 86,853 1, ,881 NA NA 
Refractory ---------------------——- 105,741 99,959 73, 352 70,250 70, 000 
GGô§ö;’—ñꝛꝛ ̃ eL hc 8 407,014 372, 807 459,208 665,615 550, 000 
Diat omitted 4.972 6,729 10,981 5,227 11, 000 
( ͥͥ Ä¹rÜði % y ĩðâ ee ek 26, 118 15,091 i 17,948 20,000 
Hie... 8 20,755 23,727 28,985 23,157 25,000 
Graphite_ ~- —--------------------—---—-— 12 20 15 18 
Gypsum, eue ee 670,544 615,540 578,188 566,943 530,000 
Lithium: Spodumene, amblygonite, gross weight 113 1 22 20 
ica: 
d; ee ae el 44 24 28 12 15 
Waste and scrap ______________-__-_- 459 218 285 218 280 
Nitrogen: N content of ammonia |... ...- 40,300 58,000 51,500 51,000 50,000 
Phosphates: Thomasslagf |... 673 600 600 500 500 
Pigments, mineral, natural: Oche r 739 932 8538 157 800 
Precious and semiprecious stones: Amethyst 
kilograms. _ 1,500 23,043 26,000 NA NA 
Pumice and related volcanic materials 51,161 53,540 68,624 54,251 56,000 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1988 1984P 1985* 


INDUSTRIAL MINERALS —Continued 


Salt: 
Rock thousand tons 1 1 1 1 1 
J7%%%%ô⁵Ü[ y ⁊ 8 do... 937 594 677 937 800 
! do- 938 595 678 938 801 
Sand and gravel 
Sand: 
Construction do— 15.278 14.297 12,524 11.399 11.500 
Ferruginous - titaniferounss .- 3 1 c NA NA 
Silica sand (glass sand) — thousand tons 265 221 814 306 310 
8 Grave“1l _~ do- 9,522 8,240 5,878 4,301 ,000 
tone: 
r;ͤöĩöĩ; lA LL RUE do- 3,762 4,182 2,894 3,302 3,000 
Calcareous: : 
Calcite, nonoptical _______-_. ~~~ 13,920 6,789 7,520 7,100 7,200 
Calcium carbonate (chalk) __________ 4,678 17,604 8,325 8,585 8,000 
Dolomit kk 212,928 257,158 239,496 211,270 220,000 
nenne ä thousand tona. _ 14,491 12,651 12, 318 11,167 11,500 
e: 
Aragonite, broken - 8,689 3,323 4,782 2,603 4,000 
Onyx, in blocks and broken 15,911 11,420 16,359 13,542 14,450 
Travertine, in blocks and broken 12,144 14,399 5,686 4,447 5,000 
Unspecified, in blocks and broken 82,379 51,842 14,284 92,28 82,000 
3 22 A RERUM AP SNR 73,243 114, ,519 80,508 41,180 60,000 
ranite: 
In blocks so oe 46,812 38,374 41,554 25,359 30,000 
Cruse thousand tons 6 5,712 4,144 5,000 
E PETEA Be EE EN 180,091 16,149 81,615 96,420 95,000 
te, crushed thousand tons 1,1 1,048 996 900 
odochros ite 35 45 28 80 
JJ Vd 160 NA 200 150 
Serpentine, crushed_________________ 28,467 1,284 22,460 5,146 15,000 
ell vc | eg an ln 800,728 819,009 718,000 556,949 650,000 
Tuff and tua thousand tons 8,118 ; 1, 458 1750 
Strontium minerals: Celestite |... . _ 310 776 3 400 500 
Sulfates, natural: 
Aluminum (alum „ 4.186 8,850 12,988 11,583 12,000 
Magnesium (epsomite) — — —- - - ----------— 1,000 2,321 828 5,930 5,000 
Sodium (mirabilite 52,018 42,257 45,065 32,626 40,000 
Sulfur: Native from caliche ___.__..__ ~___ 10 e RES er NP 
Talc and related materials: 
Pyrophyllite |... 22 2c S222 - 1,026 2,687 4,925 5,012 5,000 
GC4!§ö»’% ] ³m v m 88 1,452 1,490 1,887 NA NA 
Ol d eg 33,741 24,716 28,379 22,114 21,000 
yy — B——— 86,219 28,898 29,691 21,186 26,000 
Vermiculte- 2252. denne e 73,227 3,354 3,951 4,451 4,000 
Life mineral containing 98,735 88,476 bs. ; — 80 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1,186 2,480 2,912 994 1,000 
Coal, bituminous thousand tons 498 515 509 500 
Coke, all t types, , including breeze _ __——_ do— 451 536 450 466 300 
Gas, natu 
GIONE. ese See million cubic feet 481,305 548,190 606,742 662,645 3658 600 
Marketed |... 2222. do... 294,147 833,848 78,651 78,081 378,100 
Natural gas liquids: 
Butane thousand 42-gallon barrela_ _ 2,211 *3,400 *3,600 eg, 800 3,900 
CC do... 8,019 €4,700 €4,900 r e5 300 5,400 
„„ es es do- 5,230 8,100 *8,500 eg, 100 9,300 
Peat, agricultural ( Turba -—-—--------——-- 2,460 3.800 3,726 2,308 3,000 
Petroleum: 
Crude thousand 42-gallon barrels.. .. £181,474 179,072 179,097 175,097 3167,800 
Refinery products: 
r noce eE do- 43,658 44,315 43,663 43,817 339.223 
Keros ene do- 3,298 3,387 4,095 3,549 33,254 
Jet fuel_ —— do 6,102 5,104 4,852 5,148 35.432 
Distillate fuel oil . ........ do... 56,232 56,095 56,942 57,265 357,188 
Residual fuel oil do— 51.132 46,835 43,285 38,448 340,526 
Lubricants. ------—-----—- do- 1,871 2,199 1,968 1,883 32,107 
Üthet o euo do—-— 12,808 13,966 7,145 8,565 310,621 
Refinery fuel and losses do- 14,874 11,284 14,612 11,766 36,684 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 


MINERAL FUELS AND RELATED MATERIALS 
—Continued 


Petroleum—Continued 
Refinery 5 
otal . thousand 42-gallon barrela. .. 


*Estimated. Preliminary. "Revised. 
T Table includes data available through June 30, 1986. 


1981 


189,975 


1982 1983 1984P 1985* 


183,185 175,962 170,436 3164,985 


NA Not available. 


An addition to the commodities listed, bismuth, carbon black, columbite, lime, natural gasoline, perlite, and potassium 
sulfate (kalinite) are or are believed to be produced, but output is not reported quantitatively and available information is 


inadequate to make reliable estimates of output levels. 
3Reported 


Hob rolled semimanufactures only; excludes castings and cold-rolled semimanufactures produced from imported hot- 


rolled semimanuf. 


5Includes plastic, semiplastic, and/or ferruginous clays used totally in the manufacture of portland cement. 


Thomas slag production was estimated from the Thomas crude steel reported in La Siderurgia 
tage of slag produced from Thomas crude steel reported during 1 
from the reports published by the Instituto Argentina de Siderurgia in 1982. 


annual publication and from a percen 


ntina 1980-81 
4-76; for 1981 


TRADE 


The balance of payments improved in 
1985, with a trade surplus of $4.6 billion, 
30.1% higher than the 1984 results. 

On June 14, 1985, the Government of 
Argentina announced a stringent economic 
stabilization plan designed to contain infla- 
tion, which in May amounted to an annual 
rate of approximately 1,000%. 

In July, inflation fell to 6%, and by 
October to 1.9%; the budget deficit decreas- 
ed from 10.9% of the GDP in 1984 to an 
estimated 2.5% in the second half of 1985. 
This was accomplished without causing a 
severe recession Or raising unemployment. 

The value of exported minerals, mineral 
products, and metals reached $32 million. 


Exports of minerals were mainly borate 
products, portland cement, lead, silver, zinc, 
and tin concentrates. 

Imports of metallic minerals were valued 
at $478 million, 58% of the total mineral 
and manufactured metal products value, 
which amounted to $822 million. 

Export value of crude petroleum and 
refinery products increased 118% compared 
with that of 1984 for a total value of $680 
million. Imports of natural gas from Bolivia 
reached 2.2 billion cubic meters for a total 
value of $372 million. 

Imports of coal from the United States 
and Poland increased 41% to 764,000 tons 
compared with those of 1984. 


Table 2.—Argentina: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
1984 


Commodit 1983 : 
á ea Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Unwrought . -------------- 53,831 53,052 15,237 Philippines 20,527; Japan 14,217. 
Semimanufactures_ ~~... ___ _ 287 6,912 5,056 Japan Chile 553. 
Beryllium: Ore and concentrate NA 72 72 
Chromium: Ore and concentrate 35 2 — All to Paraguay. 
Copper: Metal including alloys, semi- 
manufactures |... LL LLL cc cllc. 653 513 373 Uruguay 113; Ecuador 9. 
Iron and steel: 
Iron ore and concentrate 62,601 1,000 _. All to Venezuela. 


See footnotes at end of table. 
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Table 2.—Argentina: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Metal: 
Pig iron, cast iron, related mate- 
rials_ 


Universal aoe sheets 
Hoop and strip - --.----—-— 
atte and sed i 


8 5 h 
Lead: Ore and concentrate "er 


Silver: Waste and sweepings 
Ha value, thousands 


Ore and conoentrate 


Oxides 
Metal including alloys, semimanu- 
facturer 


INDUSTRIAL MINERALS 


Abrasives, n. e. s.: 
Artificial: Silicon carbide ____ 


Diatomite and other infusorial earth .. .. — 

"M raa ; fluorspar, related materials: 
Fluors V 

Fertilizer materials: Manufactured: 
Ammoni aa 


Nitrogenoun s 


vaste- mineral: Iron oxides and 
13 processed 


Precious and semi ious stones other 
than diamond: Natural 
value, thousands 


See footnotes at end of table. 


1983 


1984 


1.908 
4,503 
1,748 


247,188 
147,918 
871 


14,611 


NA 


United 
States 


Destinations, 1984 
Other (principal) 


5 1,900; Uruguay 5; Ecuador 
Japan 1,000; Pakistan 233. 
Paraguay 1 595; Uruguay 148. 
China 90, 7 
Thailand 12, 
All to P 
Cuba 3,579; e 542. 
China $7,991; Peru ! 


ruguay 117. 
Be -L 8,272; 
Sweden 6339. 


: Canada 42,776. 
; Uruguay 3,766. 


All to Belgium-Luxembourg. 
All to Uruguay. 


All to Belgium-Luxembourg. 
Mainly to Chile. 


All to Uruguay. 


lic of South 
exico 142. 


Brazil 900; Re 
Africa 172; 


All to Brazil. 
Mainly to Uruguay. 
All to Uruguay. 


ca 18,228; Chile 39; Mexico 
52126 5 826; meer ad of Korea 


quay 48 310; In India 12,500; 


Peivi 
Brazil 42 ns Chile 2,004; Uru- 


Al e Urin 


All to Chile. 
Uruguay 144; Paragua 


Urugua 424; Bolivia ole 785 Para- 
guay 51. 


Mainly to Bolivia. 

Chile 5: Uruguay 1. 

Paraguay 4,458; Uruguay 554. 
All to Chile. 

Chile 18; Uruguay 3. 


155 27; Paraguay 16; Uruguay 


West Germany $54; Netherlands 
Paraguay 12,515; Uruguay 21. 
All to Paraguay. 
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Table 2.—Argentina: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodit 1983 1984 : 
Dem Unites Other (principal) 
INDUSTRIAL MINERALS —Continued 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 3,931 3,424 1 tay 2, 9 pen 958; Israel 166. 
orked__------------_- 3,843 1,416 1,299 Japan 98; West Germany 10. 
Dolomite, 5 eet grade 1 427 1.933 4 Chile 1 837; laS 87; Uruguay 5. 
Gravel and crushed rock 22 306 -- Chile 298; Uruguay 8. 
and uarie. 5353555 2 2 — All to Paraguay. 
ad other t metal- bearing NA 6 _. All to Uruguay. 
Elemental: dude including native 
and byproduct _____________ 111 786 -- Mainly to Par 

Sulfuric. E Mec 210 11,111 = Brazil 7, pr Chile: 4 291; Para- 
Talc, steatite, soapstone, pyrophyllite T94 4 XN Alf co Paraguiy: 

MINERAL TUES AND RELATED 

{ATERIALS 

Asphalt and S sias natural! 360 527 _. Paraguay 477; Brazil 50. 
Carbon black `- --------------- 106,894 137,877 30,994 Bene as 60, 615; Venezuela 
Petroleum refinery products: i 

Liquefied petroleum gas 

thousand 42 gallon barrels. _ 298 568 125 France 311; Paraguay 132. 

Gasoline do— 74 538 233 Paraguay 256; Chi : 

Naphtha____..~__.____ do— NA 103 NA NA. 

Mineral jelly and wan do- 37 37 10 Peru 18; Chile 8. 

Kerosene and jet fuel do— 13,151 1.063 542 Japan 140; Netherlands 56. 

Distillate fuel olli do— 125 1,356 10 Paraguay 1 219: Japan 16. 

Paraffin oil! do... NA 32 NA NA. 

Lubricants_ — ---------—- do. 2 848 155 n dad and Tobago 55; Japan 

Residual fuel oil . do... 38 7,805 5,976 Brazil 771; Japan 58. 

Bitumen and other residues do- 8 5 TUR TM to Paraguay. 

Bituminous mixtures do... 40 26 M 

Petroleum coke... do... 8,291 901 95 Cicada 407 8 


NA Not available. 


"Revised. 
1Table prepared by H. D. Willis. 
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Table 3.—Argentina: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
i 9 Other (principal) 
METALS 
Alkaline-earth metals 29 43 5 Brazil 27; France 8. 
Aluminum: 
Ore and concentrate 123,791 25,187 mer 9 17 in Pran 1,615; West 
Oxides and hydroxides 214,493 322,592 644 Australia & 10,726; Brazil 5,383; 
West Germany 4,143. 
Metal including alloys: 
Unwrought_ __~__.________ 62 50 30 West Germany 20. 
Semimanufactures _________ 843 779 121 West Germany 227; Brazil 221. 
Chromium: 
Ore and concentrate 14,103 15,862 1,000 epu 10 South Africa 13,760; 
Oxides and hydroxides q 38 oe am 
Cobalt: Oxides and hydroxides - 31 23 15 pee AE 6; Finland 
5 3 . alloys l 
aai iat ogg arse, ae gS 31,223 40,010 3 Chile 36,185; Peru 3,820. 
8 V 939 810 87 Ja 325; West Germany 129; 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 ; 
daii rose Other (principal) 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate 
thousand tons. _ 11,904 2,213 2: Biazi il 2,156; Venezuela 30; Peru 
Metal: l 
SCran unu Be eee 7,221 1,530 are 92722 Spe 591; oe Bum Lembong 
Pig iron, cast iron, related mate- 
nali. nore 224,510 189,056 964 Brazil 177,455; Venezuela 10,000. 
Ferroalloys: 
Ferromanganes e 805 543 -- Brazil 258; 72 Pest of South 
A 172; West Germany 
Unspecified- - -- -----——- 3,875 4,415 397 Re 01 1257 South Africa 2,066; 
Steel, primary forma 481,632 661,838 _. Brazil 361, 687: Japan 148,074; 
" France 66,009. | 
somimamiachmt "S 
arid rods, angles, pes, sec- 
a ean are 26,086 89,285 786 Belgium-Luxembourg 56,787; 
9 855. 10,316; West Germany 
Universals, plates, sheets 114,886 124,685 8,901 Brazil 81,402; West DM 
12,174; France 6 45. ot 
Hoop and strip - . d 4,372 5,105 481 Belgium: Luxemboi 
1,128; West 
Rails and accessories 10,110 266 18 France 109; West Germany 79. 
jj. a eo E 4,726 4,815 81 Uruguay 2, 749; Brazil 750; Swe. 
Tubes, pipes, fitting 12,956 18,518 516 Sweden 3,024; Japan 2,719; Italy 
Lead: Castings and forgings, rough 243 352 16 Spain 176; Uruguay 102. 
222 ⁵ĩðVAv eto eee 91 40 — All from Mexico. 
Metal’ including alloys: i 
Do a ee ee a 
Unwrought_ ------------- 1,139 555 Mexico 420; Chile 75; Peru 50. 
Semimanufactures |... NA 41 — Mainly from Uruguay. 
esium: Metal including alloys: 
nwroughngnt „ 952 657 448 Norway 191; France 18. 
. els sa te toe 8 22 19 West Germany 3. 
Ore and. concentrate 195,426 28,969 14 Brazil 28,945; Netherlands 10. 
JJͤ 8 1.497 1.381 78 Brazil 1,117; Spe 86. 
NE AD seses 76-pound flasks.. _ 1,770 2,176 -- Mainly from Mexico. 
ickel: 
Matte andspeiss. -—---------- les 23 — All from Cuba. 
Metal i including, alloys: : 
E 762 735 171 Brazil 140; Netherlands 107. 
mimanufactures _—— 231 191 36 West Germany 46; France 39. 
Platinum-group metals: Metals mean 
alloys, unwrought ane pare partiy wron wrougat ht 
value, $579 $530 $134 West Germany $192; Spain $191. 
Silver: Metal including alloys, eremi 
and partly wroughhgt — —— clc $5, $8,537 $8 Ee 5 West Germany 
Tin: Metal including alloys: 
Unwroughnnt. „ 874 914 =e Brazil 712; Bolivia 198. 
Semimanufactures 5 8 1 Panama 3; Republic of Korea 2. 
Titanium: | 
Ore and concentrate 2,402 8 
Oxides .— Se cec 912 104 8 Spain 236; West Germany 187; 
2 Belgium-Luxembourg 140. 
inc: 
Ore and concentrate 210 "S 
Oxides 153 53 (7) Uruguay 45; West Germany 4; 
Netherlands 3. 
Metal including alloys: 
Unwrought t. 86 3,735 ENS Canada 1,396; Netherlands 999; 
Peru 912. 
"T Semimanufactures 96 49 3 Mexico 45. 
er: 
Ores and concentrates 13,720 2,467 183 gay Ac of South Africa 1,146; 
Oxides and hydroxides |... 92 130 91 West Dena 35; Japan 3. 
Base metals including alloys, all forms 310 372 90 i ers of South Africa 149; 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 > 
E United Other (principal) 
INDUSTRIAL MINERALS 
NEUE Conni pumice 
atural: Corundum, emery, , 
66 EA E A i 5 436 219 219 
Artificial: 
Corunß dumm 5,974 7,263 24 Brasi 6,279; France 488; Austria 
Silicon carbide... 90 52 € Broil 40; UNA 4; West Ger- 
many 4 
Dust and powder of precious and semi- 
precious stones | 
value, thousands. _ $183 $589 $510 . $8; Brazil 
Grinding and polishing wheels and | 
im m FEET 119 157 10 Italy 81: Brazil 41. 
s rods FFC 14,152 15,022 24 Canada 1,633; Brazil 4 ,913; Re- 
p oublie ex of South Africa 2.995. 
Barite and witherite. 708 1,043 84 
Boron materials: Oxides and acids 25 12 NN All from Bel rium-Luxembourg 
Cement! 1,516 1,881 56 France 825; rane 991. 
Chalk ü | | ..— Yugoslavia 349. 
ys, erude - LL -------- 727,80 29.885 2990 Brazil 22,034; China 3,500. 
Canin and chiolite .... . 34 31 -- Denmark 30; Belgium-Lux- 
2  embourg 1. 
Gem, not set or “runs 
ue, thousands $25 $8 $2 Boelgium- Luxembourg 
Industrial stones do $299 $335 $106 ^ Belgium-Luxembourg 
Diatomite and other infusorial earth .. .. — 925 2,810 24 2,338; Chile 448 
E spar, fluo , related materials 598 998 — All from Mexico. 
ertilizer | 
7171 1,800 3,826 -- Chile 3,590; Belgium-Luxem- 
bourg 100; West Germany 100. 
Manufactured: 
Ammon ia 2,108 2.692 2.692 
Nitrogenouns 29,972 99,087 2 oe 10.060. ; Bulgaria 28,650; 
Phosphatic - -- ----------- 11,630 11,541 8,731 Breit 5 1 560; Uruguay 1,250. 
Potassic. - - ------------- 11,119 17,247 3,431 Kx. 16/101; ; East Germany 
Unspecified and mixed 80,093 101.581 97,880 Chile 1,860; Brazil 1, 400. 
Graphite, natural 312 301 27 prazil 145; West Germany 30; 
ru 
G and plaster _______.. ~~ 18 z 
d uL C EE AE 60 105 -. All from U y. 
Magnesium compounds . . 19,304 17,686 611 Brazil 7,825; Mexico 7,169. 
Crude including splittings and waste 52 38 France 4. 
Worked including agglomerated split- 
nnr. 8 11 9 4  Belgium-Luxembourg 3. 
j ee ga Iron oxides and 
ides, processed... 401 100 18 West Germany 80; Italy 2. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands. _ $83 $27 $1 Brazil $14; Switzerland $11. 
Synthetic do $16 $75 $60 Sweden $14. 
Pyrite, unroasted_ 2... 56 11 -- All from West German 
Salt and brine. - -- -----------—- 142 29 a bre 5 25: Switz 
an 
Sodium compounds, n.e.s.: Carbonate, 
manufacture 148,999 215,934 111.599 Romania 21,322; Belgium- 
Luxembourg 17, 
Stone, sand and gravel: 
Dimension stone: 
and partly worked 2.992 2,457 1,393 Italy 468; Brazil 287. 
Worked - --------------- 694 453 — Spain 2523 n ; Italy 36. 
Dolomite, MIT TO FE CY grace Lx 902 721 -- Brazil 368; 
Gravel and ro "74,481 51,920 a Urugua uay $1,910; Paraguay 
Quartz and quartzite. |. . . 539 147 — Switzerland 106; Be - 
1 urg 31; West Ger- 
many 10. 
Sand other than metal- bearing 150,966 148,304 3,132 Uruguay 143,623; Brazil 1,527. 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
odit 1983 1984 : 
ony pores Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude including native and by- 
produ e 100,532 129,310 1,887 cones 127,320; West Germany 
Colloidal, precipitated, sublimed _ 97 105 48 Prance 54; Spain 1. 
Sulfuric acid. 39 3 Aa All from Bolivia. 
Talc, steatite, soapstone, pyrophyllite _ _ 128 841 20 UEM 1e China 90; Hong 
ong 71. 
Other: 
Crüdeé. c eeu ec isl. 14.224 6,095 772 Mexico 2, 160; Republic of South 
Africa 1,070 
Slag and dross, not metal- bearing 204 412 3 Brazil 409. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 124 145 145 
on black ——— se ¼ 669 910 146 West Germany 675; Brazil 45. 
Coal excluding briquets __ _ _____~— 492,087 536,996 361,624 mone 173,722; West Germany 
Lignite including briquetss 170 134 134 iid 
Coke and semicoke- - - --- ---- 2 1 1 
Peat including briquets and litter 60 335 335 
Petroleum refinery products 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 19,640 19,484 (3) Mainly from Bolivia. 
Gasoline 42-gallon barrels . 4,590 5,015 4,267 Chile 527; Netherlands 128. 
Mineral jelly and wan do. ... 6,422 5,315 1,299 Brazil 2,408; Spain 976. 
Kerosene and jet fuel 
thousand 42-gallon barrels — 562 816 432 Brazil 269; Italy 115. 
Lubricants_ - ---------- do— 94 187 127 Netherlands Antilles 44: West 
Germany 7. 
Residual fuel oil! do... 13 M 
Bituminous mixtures 
42-gallon barrels. . 1,854 108 103 
Petroleum coke do- 183,931 638 638 
TRevised. NA Not available. 
1Table prepared by H. D. Willis. 
?Less than 1/2 unit. 
COMMODITY REVIEW 
METALS Copper and Molybdenum.—The Federal 
: . : Government exploration agency, the Di- 
Aluminum.—Aluminum production rección General de Fabricaciones Militares 


reached nearly 140,000 tons. Argentina ex- 
ported approximately 45,000 tons of semi- 
manufactured products, compared with 
30,000 tons in 1984. 

ALUAR, the largest aluminum producer 
in the country, operated throughout the 
year at 97% of its rated capacity. The 
apparent aluminum consumption declined 
to 40,000 tons, the lowest level since 1981. 
Toward midyear, the local market began to 
recover gradually, but was unable to sur- 
pass that of 1984. The transforming indus- 
try decreased its purchases of primary alu- 
minum to about 20% of total sales, leaving 
a larger share of the production for exports. 
Exports of aluminum totaled 66,000 tons, 
adhe than 10% over the amount exported 
in 1984. 


(DGFM), in conjunction with the govern- 
ment of La Rioja Province, were to conduct 
an extensive study of the Nevados del 
Famatina area, aimed at increasing known 
mineral reserves. The study, which was to 
focus on the disseminated copper-molyb- 
denum deposit, La Estrechura, envisages 
the drilling of up to 2,600 meters of explora- 
tion holes, in addition to a geological survey 
and geochemical analyses. The study was to 
commence late in 1985 and will continue for 
an 18-month period. Preliminary explora- 
tion and estimates conducted previously by 
the Government in one-fourth of the min- 
eralized area of La Estrechura showed 200 
million tons of ore reserves containing 
0.06% molybdenum and 0.17% copper. 
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Gold and Silver.—A joint venture has 
been established between the China Nation- 
al Nonferrous Metals Corp. and the Corpo- 
ración Minera de Neuquén (CORMINE), a 
state-owned company, to explore and devel- 
op the Erika and Sofia gold and silver 
deposits in Neuquén Province. 

In La Rioja Province, the Swedish Geolog- 
ic Survey (Sveriges Geologiks) will study 
two potential gold and silver areas, La 
Mejicana and Offir. Both prospects will be 
offered to national and foreign companies 
for development in the near future. 

The Huemules gold-silver deposit near 
Esquel in the Province of Chubũt was offer- 
ed to national and international bidders on 
July 1, 1985, with the original bid closing 
date, December 13, being extended until 
January 30, 1986. About 16 companies re- 
quested tender documents for Huemules, 
which has estimated reserves of 1 million 
tons of ore valued at approximately $100 
million. These include FMC Corp. and the 
Homestake Mining Co. of the United States, 
Société Générale des Minerais S.A. of Bel- 
gium-Luxembourg, General Mining Union 
Corp. Ltd. of the Republic of South Africa, 
Cominco Ltd. of Canada, and others from 
Brazil, China, and France. Six companies 
notified the Argentine officials of their 
reason for not bidding, stating that, in the 
light of available data on the deposit, the 
investment risk involved was too great and 
they suggested further exploration to be 
carried out on the deposit. 

Iron Ore.—Argentina’s iron ore produc- 
tion showed practically no increase in 
1985. Argentina's largest iron ore producer, 
Hierro Patagónico S.A. Minera (HIPA- 
SAM), which operates the Sierra Grande 
Mine in Río Negro Province, reported that 
the first production line of its new pellet 
plant was on-stream. HIPASAM also an- 
nounced that two more lines were to start 
production early in 1986 with a fourth 
production line scheduled for startup with- 
in the next 10 months. Production during 
1986 was expected to reach 1 million tons. 
Sierra Grande, in addition to its new pellet 
plant, has a complete integrated industrial 
complex comprising an underground mine, 
milling facilities, a slurry pipeline to trans- 
port concentrates, and a port facility that 
can handle carriers of up to 60,000 tons 
gross weight. 

HIPASAM reportedly only uses 50% of 
its plant capacity, owing to depressed de- 
mand in the domestic market. 

Imports of iron ore and pellets came 
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mostly from Brazil (98%) and Peru (2%). 
They totaled 2.6 million tons, which was 7% 
more than those of 1984. 

Iron and Steel.—The severe recession in 
all industries again caused a drastic reduc- 
tion in steel consumption. Per-capita steel 
consumption in Argentina fell by about 
40% to about 64 kilograms—lower, for the 
first time, than the average in Latin Ameri- 
ca, and considerably below the 100 kilo- 
grams and 500 kilograms consumed by Bra- 
zil and the United States, respectively. 

Idle steelmaking capacity was about 45%. 
However, the reestablishment of export in- 
centives in the second half of the year has 
boosted shipments abroad, particularly to 
China and the United States. | 

Crude steel production increased 11% 
over that of 1984 to 2,941,000 tons, but 
domestic consumption decreased from 2.4 
million tons in 1984 to just over 1.5 million 
tons in 1985. Steel exports increased by 68% 
over that of 1984 to 800,000 tons, and the 
production of rolled steel products fell near- 
ly 1996 from that of 1984 to about 2.0 
million tons. Pig iron and sponge iron pro- 
duction increased nearly 28% over that of 
1984 to about 2.3 million tons in 1985. 

In 1984, the Argentine steel industry 
suffered from internal price control meas- 
ures, which seriously eroded its sales in- 
come. The Government eventually agreed 
to change the pricing policy, and by the 
second half of 1985, the steelmakers had 
regained a healthier price-to-cost ratio. The 
international market for steel was again a 
significant issue in 1985. The U.S. Interna- 
tional Trade Administration (ITA) has ini- 
tiated preliminary antidumping investiga- 
tions into imports of oil tubular goods from 
Argentina and malleable iron pipe fittings 
from Brazil. A preliminary ruling was due 
in the Argentine case by December 30 and 
in the Brazilian case by January 7, 1986. 

The ITA was also conducting several 
ongoing countervailing duty and antidump- 
ing investigations of steel products from 
Latin America. The cases were dropped 
when domestic petitioners withdrew the 
complaints they had filed with the ITA 
after voluntary restraint agreements were 
reached with the exporting countries. 

The U.S. International Trade Commission 
has ruled that Argentine steel exports to 
the United States do not pose a threat to 
domestic steel producers, despite the lat- 
ter's accusations of dumping by Argentina. 
Sociedad Mixta Siderürgica Argentina S.A. 
(SOMISA), Industria Argentina de Aceros 
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ACINDAR S.A., and other Argentine steel- 
makers were negotiating a contract to ex- 
port up to 1 million tons of steel to China 
over 5 years—worth up to $400 million in 
extra revenue. Meanwhile, SOMISA signed 
a contract to export 200,000 tons of billets to 
Iran by March 1986. 

Expanding exports to the United States 
may be more of a problem. Argentina is 
demanding only a slight cut in its exports to 
the United States, seeking a 0.2% share of 
the U.S. market until 1989, when the steel 
import curb program will expire. This 
would represent exports of about 181,000 
tons, down from the 291,000 tons exported 
to the United States in 1984. 

Establecimiento Altos Hornos Zapla has 
won an export order for the sale of 50,000 
tons of special steel to China. This sale 
represents 28% of the company’s total an- 
nual production of about 180,000 tons of 
special steels. Zapla recently started mak- 
ing export shipments via the Chilean town 
of Iquique, from where it will export to both 
China and India. 

Titanium.—The Argentine Comisión Na- 
cional de Energía Atómica (CNEA) and the 
Province of Buenos Aires have signed an 
agreement for the development of a pilot 
plant to produce titanium dioxide, titanium 
metal, zircon, and iron oxide. The plant, 
which is to be in the city of Carmen de 
Patagones near the Bahia San Blás depos- 
its, will enable Argentina to save about $30 
million per year in imports and also to 
export the remainder. 

A sector of the beach of the Bahia San 
Blás-Segunda Barranca deposit was esti- 
mated to contain reserves of 1 million tons 
of iron, 300,000 tons of titanium dioxide, 
and 13,000 tons of zirconium. Further in- 
creases in reserves were expected from 
investigations of nearby beaches with simi- 
lar characteristics. 

Tungsten.—Almost all of Argentina’s 
tungsten reserves are in the Precambrian 
formation of the San Luis and Córdoba 
Provinces. Several hundred occurrences 
have actually been detected, the predomi- 
nant tungsten mineral being wolframite, 
and measured reserves amount to 3.5 mil- 
lion tons, approximately one-half those of 
Brazil. 


World market factors today have render- | 


ed many of the country's tungsten oper- 
ations uneconomic. The old Los Cónderes 
Mine, for example, with estimated reserves 
of 500,000 tons of ore (0.5% WO) is at 
present closed down. The mine contains 
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four ore veins in a mineralization 800 me- 
ters long by 400 meters deep. In earlier 
years, the mine operated at 300 tons per 
day, processing roughly equal quantities of 
scheelite and wolframite. An evaluation 
program is currently being carried out at 
the mine to study the possible reactivation 
of the deposit. Close to Los Cóndores is the 
little explored scheelite-wolframite deposit 
known as El Águila. Recent studies indicate 
ore reserves of 1 million tons assaying 0.5% 
WO. 

The Los Avestruces scheelite mine, be- 
longing to Empresa Minera Cerrito Blanco 
S. A., is probably the only mechanized tung- 
sten operation in Argentina, owing to con- 
siderable investment made over the last 5 
years. The mineralized zone is about 3 
kilometers long and has so far been worked 
down to a depth of about 100 meters. 

Probable reserves were estimated at 2 
million tons (0.6% WO), of which 50,000 
tons assaying 0.5% WO; have been mined 
for further processing. A 150-ton-per-day 
concentrator was being completed, although 
there were plans to expand it to match the 
350-ton-per-day crusher capacity. The near- 
by Las Asperezas Mine was scheduled to 
come on-stream by yearend 1986 on comple- 
tion of mine development. About 50 kilome- 
ters from this mine at La Toma in San Luis 
Province, a 300-ton-per-day-capacity tung- 
sten plant, shelved in 1958, was also being 
completed in preparation for the startup of 
mine production. 

Another potentially important tungsten 
producing area is Cerro Aspero in the Prov- 
ince of Cérdoba, the site of many small 
abandoned mines. With so many of its 
mines now out of operation, Argentina to- 
day produces very little tungsten, output 
having fallen to as little as 11 tons and 17 
tons in 1981 and 1982, respectively. Output 
in 1985 reached 47 tons of WO;, and fore- 
casts for 1986 are for 50 to 65 tons of output. 


INDUSTRIAL MINERALS 


Lithium.—The Catamarca Province offi- 
cials, the Argentine Secretary of Mining of 
the country, and the state-owned agency 
DGFM signed an agreement for an interna- 
tional public call for tender for the explora- 
tion and development of the Salar del 
Hombre Muerto deposits in Catamarca. 
Considerable interest has been shown in the 
Hombre Muerto deposits by Lithium Corp. 
of America, a subsidiary of FMC of the 
United States, which could support produc- 
tion valued at $200 million per year. 
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Potassium Salts.—Texasgulf Inc., a U.S. 
affiliate of France’s Société Nacionale Elf 
Aquitaine, and the Argentine Empresa 
Minera Tea S.A. were negotiating the devel- 
opment of the second largest potassium 
deposit in the world. According to officials, 
if the joint venture goes through, a capital 
investment of $225 million would be needed 
and Argentina could compete economically 
in the potassium chloride export market 
with Canada, Jordan, and the U.S.S.R. 

A preliminary Texasgulf proposal calls 
for production of 1 million tons per year of 
potassium chloride over a 25-year period, 
with lesser amounts of potassium sulfate 
and potassium nitrate. The deposit is at 
Malargue in Mendoza Province. 

Sulfur.—A detailed feasibility study of 
the Julia sulfur mine at La Casualidad was 
prepared and submitted to the Governor of 
Salta Province by a commission comprising 
representatives of the Federal Govern- 
ment’s Mining Department, the Salta Prov- 
ince authorities, and the University of Sal- 
ta. Mining operations at La Casualidad 
deposit were suspended during the manage- 
ment of DGFM, and the deposit currently is 
the property of Salta Province. 

The commission’s report projects an ini- 
tial production of 20,000 tons of sulfur per 
year, based on 240,000 tons of measured 
reserves and 3 million tons of inferred 
reserves. 

The previous mine administration closed 
down La Casualidad as it was producing 
sulfur at $100 per ton when it could be 
imported for just $60 per ton. In an effort to 
increase production and to reduce operating 
costs, the study recommends replacing obso- 
lete mining equipment and processes used 
by DGFM, with new technology at present 
being employed in Canada, Italy, Poland, 
and the U.S.S.R. The projected new process- 
ing plant will be 6 kilometers from the mine 
and would have a work force of 200. A joint 
holding company, to be set up by the au- 
thorities of Salta and the municipality of 
San Antonio de los Cobres, will be responsi- 
ble for finding investors for up to 90% of the 
project. 


MINERAL FUELS 


Coal.—Coal production reached 500,000 
tons, which was slightly less than the out- 
put recorded in 1984. Although YCF origi- 
nally hoped to produce about 800,000 tons of 
coal in 1985, actual production of about 
500,000 tons was well below target. Howev- 
er, this level of production represented an 
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improvement over the 486,000 tons produc- 
ed in 1983. To prepare for future exports, 
the capacity of the coal preparation plant in 
Rio Gallegos, which is currently the Atlan- 
tic harbor for shipping coal from the Rio 
Turbio complex 160 miles distant, was ex- 
panded in 1984 by Kopex of Poland, to a 
capacity of 750 tons per hour and 1.5 million 
tons per year. To the north (20 miles) of Rio 
Gallegos, a new coal terminal is being built 
in Puerto Loyola. 

The Government of Argentina is giving 
higher priority to meeting domestic demand 
for coal rather than to uncertain export 
prospects, since in view of the level of 
foreign indebtedness of more than $48 bil- 
lion, it wants to limit imports of energy 
which cost foreign currency. Even so, it is 
not certain that domestic demand for coal 
can be met, since considerable investment is 
necessary to raise production to about 1.5 
million tons per year from Argentina’s only 
coal mining complex, Rio Turbio in the 
southern Province of Santa Cruz. The avail- 
able state resources are scarce, and al- 
though the Government has characterized 
the energy sector as a key area for invest- 
ment during the current 6-year term (1982- . 
88), YCF is having to compete with the oil 
and nuclear concerns. In addition, the Sec- 
retary of Energy is favoring industrial con- 
version from oil to natural gas. 

Natural Gas.—Natural gas production 
reached nearly 659 billion cubic feet. New 
discoveries of natural gas deposits have 
increased known reserves from 700 billion 
cubic meters (24.7 trillion cubic feet) to 
2,000 billion cubic meters (70.6 trillion cubic 
feet), guaranteeing supplies for the next 
half century. 

In addition to domestic production, Ar- 
gentina imported about 2.2 billion cubic 
meters (78,100 million cubic feet) from Bo- 
livia. 

Despite the increase in gas reserves, the 
low relative consumption was due to an 
inadequate distribution infrastructure, 
which has led to a particularly high wast- 
age rate of about 20%. Between 1975 and 
1985, about 29 billion cubic meters (1.0 
trillion cubic feet) was lost through wastage, 
or about $5 billion worth at current prices. 
Problems include low pressure and poorly 
located pipelines with inadequate capacity. 

With crude oil reserves sufficient for 13 
years at the 1985 level of demand, and a 
large and growing reserve of natural gas, 
Argentina’s hydrocarbons sector will un- 
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dergo major changes in the next decade. 
The International Bank for Reconstruction 
and Development (World Bank) agreed to 
finance major projects to boost natural gas 
consumption in Argentina, China, and Tan- 
zania. The World Bank will make a sizable 
contribution to an $802.6 million project in 
Argentina, designed to reduce the use of 
liquid fuel and the cost for imported oil. 

Argentina has been granted a $60.3 mil- 
lion loan from the Inter-American Develop- 
ment Bank to increase the capacity of its 
northern gas pipeline and help meet the 
country’s growing demand for natural gas. 
The $200 million project involves the pur- 
chase and installation of 21 compressors 
and 12 generators. 

Argentina’s Gas del Estado is seeking bids 
on a 370-mile, 30-inch gas pipeline from the 
Loma de la Lata fields near Neuquén to an 
extraction plant at Cerri, near Bahia Blan- 
ca, on the Atlantic coast. The line will later 
be extended to Buenos Aires, for a total 
length of 870 miles. Cost of the entire 
project is estimated at $1 billion. 

Argentina and Brazil are studying a ma- 
jor natural gas supply project to transport 
Argentine gas to Brazil’s industrial heart of 
São Paulo via a 932-mile pipeline. The 
project calls for transporting about 706 to 
882 million cubic feet per day from north- 
ern Argentina’s Salta Province through 
Paraguay to São Paulo in southern Brazil. 

Argentina is to finance construction of 
the pipeline. A joint company made up of 
Argentina's YPF and its gas supply distri- 
bution company Gas del Estado, Brazil's 
Petróleo Brasileiro S.A., and private compa- 
nies from both countries are to oversee the 
project. 

Petroleum.—Crude oil production in Ar- 
gentina continued its downward trend since 
1980 as a result of both the depressed 
national economy, which resulted in de- 
creased demand, and reduced new invest- 
ments by YPF's contractors. Argentina's 
crude petroleum production in 1985 fell 4% 
below that of the 1984 level to nearly 168 
million barrels. Argentina, which has main- 
tained self-sufficiency in oil in recent years 
through the state oil company YPF, now 
has only 14 years of proved reserves left at 
current consumption levels. 

Petroleum has been a highly controver- 
sial area in Argentina as political parties 
venting nationalist sentiment have insisted 
that exploration and production be carried 
out by YPF; however, early in 1985, the 
President of Argentina, while visiting Hous- 
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ton, Texas, during a visit to the United 
States, announced that Argentina would 
base much of its energy future on service 
contracts between YPF and private enter- 
prise. The decision was partly the result of 
the economic restrictions facing Argentina 
as a result of its $48 billion foreign debt and 
its aim to increase exports to help meet debt 
payments and foster economic growth. YPF 
is burdened with a debt of almost $6 billion. 
Despite vigorous exploration over the past 2 
years, it has failed to make important oil 
finds. 

Therefore, Argentina has unveiled a new 
model for oil contracts to attract private 
investment, bolster shrinking petroleum re- 
serves, and pave the way for a strong 
expansion in exports. The proposed 30-year 
contracts would be used in international 
tenders for 164 potential oilfields, 15 of 
which are offshore, in the hope of uncover- 
ing an "immense treasure of petroleum." 
The Government aims to attract at least $23 
billion in private investment over 15 years. 
The new contracts will substantially modify 
the energy panorama of the country and 
will allow for a significant increase in 
exports. 

Argentina exports about $350 million per 
year in petroleum byproducts. The Secre- 
tary of Energy announced that the Soviet 
Union would be selling crude oil to Argenti- 
na for a total value of $500 million. Deliver- 
ies were to be made through different 
sources, and after processing in the local 
refineries, the byproducts were to be 
shipped to other countries in Latin Ameri- 
ca. Therefore, Argentina will benefit by 
about $20 million from refined oil, plus the 
sale of two tankers and a Soviet order of 
$300 million worth of manufactured prod- 
ucts. 

YPF and Petróleos Paraguayos (Petropar) 
entered into a contract for the purchase- 
sale of fuels, under which YPF undertook to 
supply variable volumes on a monthly and 
quarterly basis. The arrangement was for 
1,500 to 1,600 cubic meters of special gaso- 
line and 6,500 to 56,000 cubic meters of gas- 
oil. 

The Argentine Government and a consor- 
tium headed by France's Total Group have 
reached what appears to be a precedent 
setting agreement paving the way for devel- 
opment of the Hidra Oilfield off Tierra del 
Fuego. Development has been stalled be- 
cause YPF and the Hidra partners couldn't 
agree on how the companies would be paid 
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for the crude produced. Under the agree- 
ment, the Total Group is to be paid 35% in 
australes and 65% either in U.S. dollars or 
products refined locally that are exportable. 
Although payment in crude has been under 
discussion for some time, the Government 
has not yet incorporated that idea into 
agreements with operators. The Hidra Oil- 
field will be the second field slated for 
development off Argentina. Compagnie 
Francaise des Pétroles (CFP)-TOTAL has 
drilled 23 wells, of which 19 have been 
successful. 

Last year YPF and Shell Cia. Argentina 
de Petróleo S.A. agreed on terms for a $290 
million development of Shell's nearby dis- 
coveries, but because neither YPF nor Shell 
revealed details of the agreement, it is not 
known whether CFP-TOTAL won the same, 
less favorable, or possibly even better terms. 
The CFP-TOTAL partners are Deminex 
S.A. of the Federal Republic of Germany 
(37.5%) and Bridas S.A.P.I.C. of Argentina 
(25%). 

Uranium.—Uranium production in 1985 
reached about 95 tons, nearly 80% less than 
that of 1982 and about the same level as 
that or 1984. The CNEA and the Argentine 
nuclear program have already been reduced 


to a minimum; however, investments in 
power stations must be approved by the 
Secretary of Energy. Argentina will com- 
plete the Atucha II nuclear reactor in 1992, 
5 years behind its original schedule. This 
will add 692 megawatts to the 935-megawatt 
capacity already in operation: the 335- 
megawatt Atucha II plant, in the Buenos 
Aires Province, and the 600-megawatt Em- 
balse plant in Cérdoba Province. Both reac- 
tors supply about 13% of the country’s 
electricity. Argentina’s reactors are pres- 
surized heavy water reactors. 

The Government plans to build a 700- 
megawatt nuclear plant by the year 2000. 
The two alternatives under study are to 
install a 700-megawatt reactor or two 350- 
megawatt plants. 

Argentina was trying to break into the 
international market: 350-megawatt reac- 
tors have the additional appeal of being the 
ones chosen by developing countries. Argen- 
tina was constructing two research reactors, 
one in Peru and one in Algeria. Public 
acceptance of nuclear energy is still high. 
The country’s nuclear development is a 
question of national pride for most Argen- 
tines. 


1Physical scientist, Division of International Minerals. 
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The Mineral Industry of 
Australia 


By Travis Q. Lyday' 


The mineral industry continued to be the 
largest primary sector of the Australian 
economy, generating an estimated 10% of 
the country’s gross domestic product. The 
estimated value of Australia’s nonfuel min- 
eral production ranked fifth after the 
U.S.S.R., the United States, the Republic of 
South Africa, and Canada. The value of 
Australia's mineral production, including 
fuels, was estimated to rank 10th in the 
world. Australia accounted for more than 
one-third of the world's known resources of 
bauxite, over one-fifth of the market econo- 
my countries uranium reserves, and had 
vast reserves of coal, copper, iron ore, and 
lead. Australia continued to be a major 
producer of alumina, bauxite, bismuth, coal, 
copper, ilmenite, iron ore, lead, monazite, 
nickel, rutile, zinc, and zircon. | 

Australia continued to be virtually self- 
sufficient in most mineral commodities, 
. with the notable exceptions being chromi- 
um, mercury, petroleum, phosphate rock, 
potassium fertilizers, platinum, and sulfur. 


However, the country continued to supply 
8596 of the domestic consumption of crude 
petroleum, and abundant but undeveloped 
domestic phosphate deposits exist. 

The economy continued to be heavily 
dependent upon foreign trade, ranking 17th 
among the trading nations of the world, and 
mineral commodities, exported to more 
than 100 countries, represented 40% of the 
value of exports. Australia was the world's 
largest exporter of alumina, ilmenite, re- 
fined lead, monazite, rutile, and zircon in 
1985, the second leading exporter of iron ore 
after Brazil, and was among the world's 
leading suppliers of bauxite, coal, cobalt, 
lead, manganese, nickel, salt, tungsten con- 
centrate, and zinc ore and concentrate. 

Australia continued to be one of the few 
market economy countries to be a net ex- 
porter of mineral fuels. Abundant coal, 
natural gas, liquefied petroleum gas, and 
uranium supplies enabled Australia to re- 
tain a consistently favorable trade balance 
in energy products. 


PRODUCTION 


Of the major mineral commodities, alumi- 
na, aluminum, bauxite, iron ore, lead, and 
zinc, and the fossil fuel commodities coal, 
natural gas, and crude petroleum had 
record-high production, although gold, il- 
menite, manganese, rutile, uranium, and 
zirconium concentrate still had banner 
years. 

Australian mineral production in 1983, 
the latest year for which official data were 
available, was valued at $11.5 billion,? an 


increase of 8.4% over that of 1982. Crude 
petroleum and natural gas accounted for 
43% of mine output, including fuel. Other 
sectors with significant contributions were 
coal, 24%; iron ore, 8%; construction mate- 
rials, 4%; gold, 3%; copper, 2%; lead, 2%; 
and uranium, 2%. These were followed in 
descending order by zinc, lignite, manga- 
nese, salt, gem diamond, limestone, opal, 
zircon, Clays, ilmenite, tungsten, and sap- 
phire. 
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Table 1.—Australia: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985° 
METALS 
Aluminum: 
Bauxite, gross weight _ _ _ _ — thousand tons 25,441 23,625 24,372 32,182 32,400 
Alumina. .. —--------------—- do... 7,019 6,631 7,230 8,781 38,192 
Metal, refined 
imar Rn —— 879 881 478 758 2851 
Secondar TEENS 44,000 40,700 37,700 43,000 243,000 
Antimony, Sb content of antimony and lead con- 
centrates _ -—--------~-------------— 1,126 1,146 “700 1,000 
Bismuth, mine output, metal content 71,180 r 31,500 3 41,410 3 41,350 1,400 
Mine c SE metal content 1,753 2,193 2,215 2,315 2,000 
Metal, smelter (refined)... .........-.-- 1,081 1,010 1,121 1,049 1,000 
Cobalt: 
Mine output, analytic content of: 
Nickel ore ³o· 2,219 2,511 1,712 *2,070 1,600 
Nickel concentrate 609 967 492 (5) on 
Zinc concentrate 14 70 83 *55 85 
% /ͤ§;ẽ—·»! mH eem 2,902 3,548 2,287 2,125 1.635 
Recoverable cobalt 1,466 11,480 , 150 1,080 830 
„5 concentrate, gross weight 264 116 117 206 187 
lie be outputs metal content 231.339 245,322 261,476 236,040 258,000 
Smelter: 
IDAS d EIE. 172,181 175,536 173,619 179,822 2166,978 
Secondar nn 5,015 809 202 8,285 8, 
Refined: 
VWA 164,241 160,195 168,533 171,180 3163,719 
aa Secondar 726,161 717,943 84,070 *34,000 35,000 
Mine output, metal content troy ounces. _ 590,737 866,815 983,522 1,257,125 21,832,590 
Metal, refined (excluding recovery from scrap) 
do... 481,971 826,621 953,140 1,189,672 1,743,307 
Iron and steel: 
Iron ore: 
Gross weight thousand tons 84,661 87,694 71,038 88,969 100,000 
Iron contennintnn k» do- 53,361 „566 45,302 56,817 500 
etal: 
Firn do- 6,830 5,956 5,045 5,329 35,600 
Ferroalloys:® 
Ferromanganese |... 67,563 54,717 53,463 €75,000 60,000 
Ferrosilicon —_-------------- 18,313 19,678 18,669 €25,000 20,000 
Silicomanganeess 29,916 29,548 19,810 31,000 20,000 
e diras 115,792 103,943 91.942 e131, 000 100, 000 
Steel, crude thousand tons 7,635 6,371 5, 625 6,299 6,610 
Semimanufactures® _________ 02 — 5,100 5,500 5,500 6,000 
Mine output, metal contennnttt _ 388,122 455, 338 480, 626 440, 676 491,000 
Metal 
Bullion, for export 162,564 181,592 182,594 179,491 2183 
TO RC ee eee a eer SEM UN 207,669 218,812 196,335 199,847 2196,171 
Total ceo ee Seba 370,233 400,404 378,929 379,338 2379,469 
Secon excluding remelt* ..  . . 31,500 28,300 721,000 21,500 15,900 
Manganese ore (metallurgical): 
Gross weight |... thousand tons 1,411 1,123 1,870 1,829 31,989 
Ñi Langaness content Osaa 539 684 864 97 
ickel: 
Mine output, metal contenntt 74,355 87,552 76,625 76,889 85,000 
Metal, smelter (refined metal and metal content 
of oxide) ASH apc eee 42,505 45,931 41,800 38,660 240,807 
Platinum group metals: . 
Palladium, metal content troy ounces. . 12,896 13,379 *12,000 *12,000 18,600 
Platinum, metal content do- 2,093 2,388 €1,900 *1,900 2,400 
Total. osca do... 14,989 15,767 *13,900 *13,900 16,000 
Rare-earth metals, monazite concentrate: 
Gross weiggntutd)! _-~-_______ 13,282 9,562 15,141 16,702 15,000 
Monazite content 12,887 ' 14,005 15,528 13,900 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985° 
METALS —Continued 
Silver: 
Mine output, metal content p 
thousand troy ounces. . 28,906 29,156 33,208 31,183 35,000 
W refined |... do 712,093 11,113 10, 684 9,677 10,000 
Mine output, metal content 12,267 12,126 $9,275 1,699 1,000 
Metal, refined: 
Primar 4,286 3,105 2,913 2,899 22 683 
"i Secon . 5 410 380 400 400 
tanium concentrates, gross weight: 

Site c x thousand tons 1,321 1,149 896 1,143 1,250 
Leucox ene 19,261 19,739 18,358 15,884 17,000 
Rutile na ee cn e 8 230,817 220,697 168,217 181,481 205,000 

Tungsten, mine output, metal content 3,517 2,618 2,015 1.772 21,912 
Uranium, mine output, metal content 2,860 4,422 8,217 4,390 33.251 
y anacium, mine output, metal content 70 e EE im 
Mine output, metal content 518,297 664,800 699,032 658,664 134,000 
Metal, smelter: 
toD LR T MENT 295,852 291,390 298,518 3301,940 3288,364 
Secondary? __________________- 4,500 4, 4, 4,500 4,500 
Zirconium concentrates, gross weigngnt 434,246 462,416 382,305 454,534 440,000 
INDUSTRIAL MINERALS i 
Abrasives, natural: 
Beach pebbtee 2,178 1,169 €2,300 2, 500 2,500 
Garnet (sale) 3.020 3,266 €3,300 €3,500 3,500 
ELE Sa PE 186,528 718,969 2,137 AE a 
J 8 41,266 ,064 11,752 19,511 20,000 
Cement hydraulic thousand tons 16,006 5,744 4,836 5,463 6,000 
go ER and bentonitic cla ------- 16,905 29,212 30,026 €30,000 30,000 
Brick e shal ee thousand tons_ _ 7,910 8,210 6 7 2898 8,000 
Cement clay and sh ale do- 386 413 450 400 400 
Damourite clay (sale) . 3,011 2,473 93 *3,000 3,000 
, Iun 142,989 71,092 51,163 *150,000 60,000 
Kaolin and ball cla 170,472 152,133 115,526 250,000 125,000 
Other?r:r; thousand tons 2,374 2.581 2,000 000 
Diamond 
G thousand carats_ _ 21 r274 3,120 3,414 24,235 
Industrial ; DN 184 1183 2,480 2,216 22,824 
TOA uu Lecce cs do— 205 1457 6 5, 690 27,069 
Diatomite _________ ~~ k 2,018 1,561 7,921 6,873 ,000 
Feldspar including nepheline syen ite 74,868 4,935 4,244 8,390 8,500 
Gem stones, other than diamond: 
Opal- ee eee value, thousands 7T$55,479 $39 861 $40,035 *$50,000 $50,000 
Sapphire __________________ do... 1822, 445 1824, 283 $18,556 *$20,000 $20,000 
T PETER do... 18420 18210 $430 *$450 
„ ie nan do- 1878,344 1864, 354 359,021 570,450 $70,450 
Gyps um thousand tons 1.752 1.864 1.510 101,615 1. 
))) Au 8 874,761 948,000 1,016,367 950, 000 1. 100, 000 
Magne site 26,445 29,671 20, 25, 50, 
Nitrogen: N content of ammonia |... .....- 319,000 244, 900 385, 000 375, 600 375,000 
Perlite, crude ota ß 1,476 1,148 2,856 1, 500 3,000 
Phosphate rock- «4 21,997 211,463 4,868 10,945 210,000 
menm mineral, natural: Oer 839 re zt ds va 
CCC thousand tons 6,716 4,811 5,170 €5,000 5,000 
Silliman itte 331 783 121 507 500 
Sodium compounds, n. e. s.: Sodium carbonate® 
thousand tons 1300 1300 1300 300 300 
Spodumene, concentrate? an *80 1,000 6,500 211.200 
Stone, sand and gravel: | 
Construction sand? |... thousand tons 28,001 28,118 23,543 *30,000 30,000 
Gravel? ` __-------------——- do- 14, 639 16,813 13,931 18, 000 18, 000 
Dolom ite do 757 593 600 
Limestone: 
For cement do— 8,382 9,268 8,500 9,000 9,000 
For other uses do- 3,601 3,430 3, 800 4,000 4,000 
Silica in the form of quartz, quartzite, glass 
sand J 8 occus 1,743 1,813 1,928 2, O00 2,000 
er: 
Crushed and broken stone do... 58,110 57,100 349,115 50,000 50,000 
Dimension stone do... 125 129 297 100 100 
Unspecified do... 37,378 31,524 325,869 25,000 25,000 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985* 
INDUSTRIAL MINERALS —Continued 
Sulfur: Byproduct: 
Metallurgy®_ - „ i 171,000 157,000 160,000 160,000 160,000 
Petroleum 14.321 17,496 12,897 *13,000 15,000 
Total nnam Len ert or 185,321 174,496 172,897 178,000 175,000 
Talc, soapstone, pyrophyllite ___________~- 82,986 152,792 176,578 241,170 250,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous and subbituminous 
ousand tons 110,945 119,015 120,493 124,547 2135,968 
Lignite_ - ----------------—-—- do 32,990 $7,811 34,191 35,108 35,000 
Total. Se A do 148,935 156,826 154,684 159,655 170,968 
Coke, metallurgicaalalll no fas is 4,959 8,761 8,018 288 8,000 
Fuel briquets __ -- - -----------—- 1,008 854 172 810 1,000 
Gas natural, marketed _ million cubic feet. - = 400,648 409,439 420,115 445,966 2475,481 
Natural gas liquids 
thousand 42-gallon barrels. . 28,524 18,255 23,000 21,175 325,939 
Paat c ele q m 8 13,760 10,101 10,026 r €10,000 10,000 
Petroleum 
Crude thousand 42-gallon barrels. 148,672 186,251 152,417 181,863 2209,989 
Refinery products 
ine: 
Aviation do- 1.095 1,023 1,281 21,177 
92,922 
Motor crash do... 94,206 94,214 96,642 399,702 
Jet fuel... .———————— o do 15,136 15,330 14,836 16,452 16,378 
Kerosene IZII do- 2,984 3,084 761 812 $611 
Distillate fuel oil |... do... 51,899 53,533 53,128 55,278 254.673 
Residual fuel oil |... „ do— 21,782 21,678 19,898 18,086 318,019 
Lubricant ..----- do- 809 3,556 3,324 3,759 33.692 
Liquefied petroleum gas do... 8,816 6,171 4,021 4,600 36.069 
Bitumen TREE 8 do- 2,875 3,115 2,766 3,171 23,220 
Uns PFW AT do... 7,865 4,219 10,879 9,943 37,476 
Refinery fuels and losses do- 15,000 7,696 13,433 11,872 2,000 
c do- 248,538 223,683 218,289 221,885 223,012 
*Estimated. Preliminary. ‘Revised. 
Includes data available through Aug. 26, 1986. 
3Reported figure. 


*Data are for years ending June 30 of that stated. 
,Bismuth-rich residues reportedly have been stockpiled owing to weak demand and low prices. 
to zero. 
iin are for years ending Nov. 30 of that stated for plants owned by The Broken Hill Pty. Co. Ltd. 
Western Australia only. Metal content of nickel ore. 
SExcludes tin content of copper-tin concentrates. 
Excludes production from Western Australia. 
18Excludes data from some States. 


TRADE 


The value of Australia's mineral exports 
in 1983, the latest year for which official 
data were available, rose by 2296 over that 
of 1982, setting a new record high despite 
continued depressed market conditions. The 
value of most minerals increased following 
the devaluation of the Australian dollar in 
March 1983 and, in some cases, because of 
increases in the quantity exported. 

Coal continued to be the largest export 


earner, representing 34% of primary miner- 
al product exports in 1983. Iron ore was in 
second place with 16% of primary mineral 
exports, followed by alumina, 1296; lique- 
fied petroleum gas, 596; lead bullion, 496; 
nickel, 3%; and uranium, 3%. Other miner- 
al products for which export earnings were 
significant included aluminum, copper, 
gold, iron and steel, mineral sands, tin, and 
zinc. 
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Table 2.—Australia: Exports and reexports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 aie 
nec | Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 
thousand tons 6,379 6,924 _. NA. 
Metal including alloys: 
Scrap- ee et 25,964 13,246 -— Japan 11,865. 
Unwrought __...__.----- 238, 674 418,484 118 2 143 243, 120; China 84,401; France 
Semimanufactures 50,360 54,800 6 NA. 
88 Ore and concentrate 102 24 -- Indonesia 15; New Zealand 9. 
p 
Ore. and concentrate 264,425 217,440 1,145 Japan 213,211; United Kingdom 858. 
Matte and speiss including cement 
copper ce oe ec eee ek 4,987 3.977 E i-e Germany 2,981; Netherlands 
Metal including alloys 
WWA 646 516 — United Kingdom 205; Be 
U ught 86,928 81,851 87 U . — 1 2 Indis ni 
nwrought .... .....-- $ ; ni m apan 
20,985; France 14, 157. 
Semimanufactureess 29,204 36,849 862 Saudi i Arabia 14, 413; New Zealand 
Gold: Metal including alloys:* 
Content of ores and concentrates 
" Rd roy ounces... _ 92,337 34,433 NA NA. 
nwrought and partly wrought 
do. _ _ 570,450 979,342 NA NA. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite thousand tons 76,507 88,830 is in ue 58,000; West Germany 6,010; 
public of Korea 5,128. 
Metal: 
Scrap- -----------— do- 562 $71 _. NA. 
ee iron, cast iron, related | 
rials 468,958 71.010 — J ron 59,884; Republic of Korea 
0,033. 
Ferroalloys: 
Ferromangan esse 28,556 19,184 Da aona D 10, 428 Qatar 3,035; New 
an 
Unspecified 22,279 27,860 16,208 Singapore 5, 527; Japan 3, 109. 
l, primary formwe 609,587 414,154 565 China 234 ,094; Japan 54, 477; ; Thai- 
land 27,188. 
Semimanufactures: 
"m Vien angles, shapes, 
F 123,782 58,877 5,002 New Zealand 29,829; Papua New 
Guinea 8,167; Thailand 4 4,537. 
Universals, plates, sheets 473,069 361,743 111,262 2 Zealen a 62,591; Pakistan 34,036; 
na 
Hoop and strip . 35,069 15,628 536 — New Zealand 9, 615; Canada 3,184; 
ingapore 1 ,686. 
Rails and accessories 2,120 741 22 Indonesia 403; Mala 136. 
Wire ou ee oe oa 10,038 11,002 2,002 New Zealand 3 ,094; Ja : 763; 
Papua New Guinea 1, 
Tubes, pipes, fittings _ _ — _ — 35,800 50,600 NA A. 
Castings and forgings, rough 3,361 5,269 1,342 Singapore 1,455; Thailand 1,072; 
Papua New Guinea 485. 
Ore ane concentrate 93,351 157,828 60, 078 77 53,731: Sweden 15, 101. 
aaa Saas Matte AE e 4,245 4,416 -- NA. 
Metal | including alloys: 
j EE EE E ee 4,633 9,287 e Philippi ines 2,326; Republic of Korea 
Unwrought ____________- 352,563 336,158 10,883 United Kingdom 163,452; Japan 
50,650; India 30, 326. 
Semimanufactures 432 591 = Singapore 203; New Zealand 154; 
Manganese: Ore and te? I 
ese: and concentra 
thousand tons 1,004 1,460 NA NA. 
Nickel: 
Ore and concentrate | 
value, thousands $18,496 $11,195 $9,330 Finland $2. 
Matte andspeiss __ _ ____ cca $149,178 $201,873 NA NA. 
Metal inclu alloys: 
SSCP OD n le 565 566 Japan 261; United Kingdom 205. 
Unwrought and semimanufac- 
tures... value, thousands $119,264 $124,911 NA NA. 
Platinum-group metals: Metals includ- 
ing alloys, unwrought and partly : 
wrought _____________ da- 81.226 $3,245 $1,504 France $815; 105 Kingdom $520; 


See footnotes at end of table. 


Singapore $10 
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Table 2.—Australia: Exports and reexports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodit 1983 1984 : 
s d smen Other (principal) 
METALS —Continued 
5 metals: Monazite concentrate 17,670 18,124 6,883 France 10,031. 
ver: 
Ore and concentrate? u 
value, thousands $684 $102 $5 Fiji $78. 
Waste and sweepings? do $611 $7,307 Ti United Kingdom $6,674; Japan $424. 
T 1 alloys, unwrought 
and partly wrought |... do- $94,943 $55,721 $362 un Kingdom $42,721; Japan 
Tin: 
Ore and concentrate __________ 100,173 12,974 — Malaysia 12,312. 
Metal including alloys: 
Scrap- - ------------- i 350 144 — All to United Kingdom. 
Unwroughgnt _-- 501 473 342 New Zealand 93. 
Semimanufactures 271 197 31 Papua New Guinea 79; Fiji 29. 
Titanium: Ore and concentrate f . 
| thousand tons 11,044 1.395 533 Japan 239; United Kingdom 183; 
pain 106. 
Tungsten: 
and concentrate 14,094 3,256 312 us Germany 1,109; Netherlands 
Metal including alloys, all forms 49 193 5 Austria 102; West Germany 34. 
Uranium and thorium: Ore and con- 
centrate _____ value, thousands_ _ $273,454 $280,390 $91,439 West Germany $76,505; United King- 
* dom $43,588; France $38, 161. 
Zinc: 
Ore and concentrate 
thousand tons 810 878 -— Japan 497; Be n 118; 
public of Korea 117. 
Oo hey a Be ah ee hes 8 153 208 2c India 128; Papua New Quinea 22. 
Metal including alloys: 

Dco i E Let 1,587 1,020 _. NA. | 
Unwroughgnt 260,545 215,605 25,098 naonana ca China 31,442; Thai- 
Semimanufactures 12,308 11,793 1,350 United Kingdom 9,561. 

Zirconium: Ore and concentrate? 3 379,975 437,770 NA NA. 
er: 
Ores and concentrates MERE 1,429,515 1,871,503 578,253 “e 408,303; United Kingdom 
96,625; ‘Spain 169,961. 
Oxides and hydroxides _ 22 63 es Papua New Guinea 44; New Zealand 
Ashes and residues 23,838 29,142 2,347 Japan 14,194; India 4,899; West Ger- 
many 1,738 
Base metals including alloys, all 
rr ((( 1.471 1.502 528 R 487; France 80; Japan 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
ee Corundum, emery, pumice, 
ccn 8 343 821 91 United Kingdom 150; Japan 37. 
Artificial: Corun dum 55 2 — Papua New Guinea 1. 
Dust and powder of precious and 
semiprecious stones including 
diamond value, thousands $54 $173 — Ireland $130; New Zealand $30. 
Grinding and polishing wheels and 
e 628 193 mes New Zealand 97; Pakistan 51. 
Asbestos, crude _______________ 4,583 22 S Malaysia 19. 
Barite and witherite 823 1,682 _. New aland 1,502. 
Cement no ee o caue 183,856 (*) NA NA. 
Clays, cru le 1,182 17,030 4 Indonesia 6, 2 zopan 2,892; United 
Kingdom 2,24 
Diamond: 
Gem, not set or strung 
value, thousands_ _ $32,966 $23,171 $645 Switzerland $15,842. 
Industrial stones do... ,645 $5,273 $6 5 TN ; Republic of South 
rica 
Diatomite and other infusorial earth .. . . 100 2,512 -— Papua New Guinea 2,401. 
Fertilizer materials: 
Crude, n. es 1,350 561 -- Malaysia 270; United Arab Emirates 
96; an 57. 
Manufactured: 
Ammoni aan 75, 635 12,278 m Republic of Korea 11,735. 
Nitrogenous .. _ 20,515 29,877 Lor Indonesia 10,829; India 8,109; Thai- 
land 6,869. 
Phosphatic |... 1,002 528 -- Ne Caledonia 252; China 67; Fiji 53. 
Potass ia 16 28 Papua New Guinea 20. 
Unspecified and mixed 17,809 25,020 -- Republic of Korea 24,184. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF AUSTRALIA 85 


Table 2.—Australia: Exports and reexports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodit 1983 1984 : 

dc W Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, natural... 130 17 6 New Zealand 5. 
Gypsum and plasterrr 803,180 732,481 14,000 Indonesia 251,784; New Zealand 

128,499; Republic of Korea 164,124. 
1 JJ ͤ K ER ee 283 321 — Indonesia 205; Kopua New Guinea 70. 
EN E EI AE EEN E 2,812 3,985 234 New Zealand 3,387. 
Mica: Worked including agglomerated 
splitting 47 9 am en to Papua New Guinea. 

Nitrates, cru lde 1 3 t Nopubli e of South Africa 2. 
Phosphates, cru dle 4,620 26,312 1 Bs Cg 15,225; Republic of Korea 
venen, mineral: Iron oxides and 

9 processed 80 85 -—- New Zealand 43; Pakistan 21. 
Potassium salts, crude |... . _ 40 31 MN 2d Zealand 21; Papua New Guinea 
Precious and semiprecious stones other 

than diamond: Synthetic 
value, thousands $35,966 $32,162 $3,443 Hong Ko AOT Japan $5,900 
Salt and brine thousand tons 4,582 4,166 — Japan 3,122; Ropublic of Korea 621. 
Sodium carbonate, n.e.s.: Carbonate, 
manufactured. |... 23 974 —  Fiji94. 
Stone, sand and gravel: 
9 . ked 1.224 4.260 Italy 3,290; J 
ean worked ; S y a 
551 or 1 8 morti ai A -- New Zealand E Papus New Guinea 8. 
omite, chi refractory-grade _ _ E 

Gravel and rashed rock .. 784,921 686,632 2 NA 

Limestone other than dimension T9 85 — Papua New Guinea 25. 

Elemental: Crude including native 

and byproduct. -- 418 320 — All to New Zealand. 

Sulfuric acid ... ——- - - --------- 300 457 ess Fiji 177; Papus New Guinea 130; New 
Talc, steatite, soapstone, pyrophyllite _ _ 131,940 163,398 m i od 119,678; Rasen 14.187. 14,327; 
Other: 

i . ee 2,301 21,061 14 Japan 20,051; New Zealand 730. 

Slag and dross, not metal- bearing 21 266 85 Papua New Guinea 92. 

MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 21,845 21,840 -- Indonesia 12,841; New Zealand 7,715; 
China 2,147. 
Anthracite and bituminous 
thousand tons. _ 61,081 77,770 26 aal 41,089; E d of poe 
811; l; Netherlands 5, 
Lignite including briquets — do- 54 55 E lic of Korea 47. 
Coke and semicoke |. do... 88 65 a Satan 19; Norway 18; Singapore 12. 
eum: 
thousand 42-gallon barrels . . 687 19,567 13,923 Singapore 2,029; Japan 1,930; Repub- 
lic of Korea 620. 
iss rd products: 
Liquefied petroleum gas 
do- 17, 500 16,715 NA NA. 

Gasoline do- 8,784 3,558 EN New Zealand ze Papua New Guin- 
ea 568; Fiji 

Mineral jelly and wax do- 20 22 3 Ne Zealand 8; Indonesia 3. 

Kerosene and jet fuel _ do- 5,234 6,471 (5) eae Zealand 1 529. Fiji 747; bunkers 

Distillate fuel oil do. 7,185 7,261 (5 New Zealand 1, 1,856; ik New Guin- 
ea : : 

Lubricants do- 1.271 1.721 416 Ney Zealand 253; Singapore 249; 

nya 166. 
Residual fuel oil do____ 8,472 9,861 1,856 Singa 987; bunkers 5,953. 
Bituininous mixtures —_do_ _ — — 5 2 E New Zealand 1. 


r Revised. NA Not available. 

Table prepared by Audrey D. Wilkes. Import data were not available at the time of publication. 
*Data from Australian Mineral Industry Annual Review Preliminary Summary 1985. 

May include platinum-group metals. 

“Unreported quantity valued at $2,674,000. 

Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Alumina, Aluminum, and Bauxite.—Aus- 
tralia remained the undisputed leading pro- 
ducer of alumina and bauxite in the world. 
Estimated production of bauxite rose by 
0.7% compared with that of 1984, while 
alumina production remained the same. 
Australia exported 20% of its bauxite pro- 
duction, consuming the remaining annual 
output domestically in the production of 
alumina, a product of much higher value. 
The country did, however, export a large 
portion of its alumina, because the domestic 
primary aluminum industry was relatively 
small in proportion to the country’s raw 
material capacity. Domestic aluminum pro- 
duction increased more than 12% over that 
of 1984, reflecting operating rates close to 
capacity at all smelters. 

Bauxite was produced during the year 
from three principal regions. Two mines 
were operated by Comalco Pty. Ltd. at 
Weipa in the north of the Cape York Penin- 
sula, Queensland; Nabalco Pty. Ltd. operat- 
ed a mine at Gove in Arnhem Land, North- 
ern Territory; Alcoa of Australia Ltd. op- 
erated the Del Park, Huntly, and Willow- 
dale Mines in the Darling Ranges to the 
south of Perth in Western Australia; and 
Reynolds Australia Alumina Ltd. operated 
the Mount Saddleback Mine in the same 
area. 

Australia’s six alumina refineries were 
Alcoa’s Kwinana, Pinjarra, and Wagerup 
facilities in Western Australia south of 
Perth; Queensland Alumina Ltd.’s Glad- 
stone plant on the eastern coast of Queens- 
land; Nabalco’s refinery at Gove; and Reyn- 
old’s Worsley operation south of Perth. 

Primary aluminum was produced at five 
smelters: Bell Bay in Tasmania (Comalco); 
Boyne Island in Queensland (Boyne Smelt- 
ers); Kurri Kurri at New Castle, New South 
Wales (Alcan Australia Ltd.); Point Henry 
at Geelong, Victoria (Alcoa); and Tomago in 
New South Wales (Tomago Aluminium Co. 
Pty. Ltd.). 

A seventh smelter at Portland, Victoria, 
was under construction. The long-delay- 
ed smelter continued having problems 
throughout most of the year. In January, 
the Commonwealth Superannuation Fund 
Investment Trust decided not to proceed 
with its planned 15% equity in the project, 
and in April, the Republic of Korea’s Hyun- 
dai Construction and Engineering Co. Ltd. 
announced that it would not take up its 
planned 10% equity share. As a result, the 


joint venture partners Alcoa and the Victo- 
ria State government agreed to raise their 
equity in the project—Alcoa from 45% to 
60%, and the State government from 25% 
to 40%. The situation began improving late 
in the year. In September, it was announced 
that a public trust had been set up by the 
merchant bank First National Ltd. to ac- 
quire a 10% share in the smelter, and in 
October the China International Trust and 
Investment Corp. signed a letter of intent to 
purchase a 10% interest in the smelter. 

Alcan announced in May that it would 
increase capacity at its Kurri Kurri smelter 
from 90,000 to 150,000 tons per year, with 
the addition of a third potline scheduled to 
be fully operational by May 1986. It was 
originally planned to come on-stream at the 
end of 1984, but the company delayed start- 
up because of low international market 
prices for primary aluminum ingot. 

In July, the Western Australian govern- 
ment, based on a feasibility study conducted 
by the State’s Aluminum Task Force, 
announced that the 220,000-ton-per-year 
smelter proposed to be built at Kemerton, 
south of Perth, would not go ahead. The 
study made it clear that the smelter could 
only be viable with a substantial power 
subsidy from the Federal Government. 

In November, Comalco announced its in- 
tention of withdrawing its 50% equity from 
its venture with the Japanese firm Showa 
Light Metal Co. Ltd. (SLM), a subsidiary of 
Showa Denko K.K., because of depressed 
metal prices. Comalco originally teamed up 
with SLM as part of a plan to gain extra 
processing facilities and outlets for its own 
growing aluminum industry. Discussions 
were being held at yearend with SLM to 
reach an agreement on how the proposal 
would be implemented. 

Copper.—As a result of a slight increase 
in price, a decrease in metal supply, and a 
continued lowering of world stock levels, 
estimated mine production of copper in- 
creased 9% over 1984 levels and was almost 
equal to 1983’s all-time record high. Despite 
a slight increase in blister copper produc- 
tion by The Electrolytic Refining and Smelt- 
ing Co. of Australia Ltd. at its Port Kem- 
bla, New South Wales, plant, blister produc- 
tion decreased 7% because of decreased 
production at Mount Isa Mines Ltd.’s (MIM) 
facility at Mount Isa, Queensland. Primary 
refined metal decreased by 4% from the 
1984 level because of lower output from 
both the Port Kembla refinery and Copper 
Refineries Pty. Ltd.’s Townsville, Queens- 
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land, facility. 

Despite a 2-week strike in November, 
mine production at Mount Isa by MIM, 
Australia’s largest copper producer and a 
wholly owned subsidiary of M.I.M. Holdings 
Ltd., increased 12% over that of 1984, pri- 
marily because of a higher average grade of 
ore being treated. Seltrust Mining Corp. 
Pty. Ltd., which closed its mine at Teutonic 
Bore, Western Australia, in 1984 owing to 
ore depletion, increased concentrate produc- 
tion in October from its stockpiled ore. 

In addition to Mount Isa, other major 
copper-producing mines in Australia in 
1985 were CRA Ltd.’s large mine at Cobar, 
western New South Wales, and its smaller 
Woodlawn Mine just northeast of Canberra; 
Peko-Wallsend Ltd.’s Warrego Mine at Ten- 
nant Creek, Northern Territory; and Reni- 
son Goldfields Consolidated Ltd.’s Mount 
Lyell Mine, Tasmania. 

In addition, Electrolytic Zinc Co. of Aus- 
tralasia Ltd. (EZ) produced copper from its 
predominantly lead-zinc Rosebery Mine in 
Tasmania, and the EMAC-Gunson Partner- 
ship recovered and treated remnant ore at 
its Mount Gunson Mine in South Australia. 
In addition to the increased production at 
Mount Isa, production also increased at the 
Mount Gunson, Rosebery, and Woodlawn 
Mines compared with that of 1984. Lower 
output than that recorded in 1984 was 
produced at the Cobar, Mount Lyell, Teu- 
tonic Bore, and Warrego Mines. 

The installation of new underground ore 
hauling facilities was completed at Cobar as 
part of an expansion program that included 
development of the lower leads of the mine 
to raise capacity to about 850,000 tons of ore 
annually. 

Western Mining Corp. Holdings Ltd. 
(WMCH) and BP Australia Ltd. announced 
in December that development of the huge 
Olympic Dam copper-gold-silver-uranium 
project at Roxby Downs Station, South Aus- 
tralia, would begin construction in early 
1986. Scheduled startup was to be in 1987, 
rather than the early 1990's as earlier 
announced, but at a significantly lower 
production rate than originally planned. 
Mining was expected to begin on a small, 
high-grade gold section of the ore body, and 
mining of the copper-uranium ore was 
planned to start in 1988 that would also 
concentrate on a high-grade section. Initial 
copper mining was expected to yield 55,000 
tons of copper per year. 

Gold.—Estimated gold production in- 
creased for the fifth successive year, exceed- 
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ing the 1984 output by nearly 46%. Output, 
although at its highest since 1915, was still 
well below Australia’s peak production of 
3.8 million troy ounces in 1903. Australia 
was the world's seventh largest gold produc- 
er in 1985. The increase in gold production 
was primarily due to the expansion of 
production at existing mines and to the 
commissioning of several new mines, but 
also to the trend of re- treating mine tailings 
dumps for the gold left from previous treat- 
ment. 

Kidston Gold Mines Ltd.’s large Kidston 
open pit gold-silver mine in Queensland, 
owned by Canada’s Placer Development 
Ltd. (70%), Australia’s Elders [XL Ltd. 
(15%), and the Australian public (15%), 
started production in January, 3 months 
ahead of the original target date, and was 
officially opened in April. With the year’s 
output of more than 200,000 troy ounces, 
Kidston became Australia's largest gold 
producer. 

Gold production came from all six States 
and the Northern Territory; that from New 
South Wales, South Australia, and Tasma- 
nia was almost entirely recovered as a by- 
product of base metal mining operations. 
The gold circuit at WMCH's Kambalda 
nickel operation in south-central Western 
Australia remained that State's largest pro- 
ducer. The Stawell Mine, a joint venture 
composed of WMCH (75%) and Central 
Norseman Gold Corp. Ltd. (25%), that 
commenced in 1984, remained Victoria’s 
major producer with 83% of the State’s 
output. Peko-Wallsend’s Warrego Mine at 
Tennant Creek continued as the Northern 
Territory’s leading producer. 

Exploration for gold continued to flourish 
in Australia, and particularly Western Aus- 
tralia, with an estimated 40% of explora- 
tion expenditures for minerals other than 
petroleum allotted to the search for gold. 
The gold mining and exploration industry 
continued to be quite viable owing to histor- 
ically low prices for some metals, the ab- 
sence of any income tax on gold mining, the 
exemption of royalty payments in most 
areas, and the comparatively high prices of 
gold in Australian dollars. 

In addition to the Kidston Mine in 
Queensland, although not an exhaustive 
listing, the following mines and gold treat- 
ment plants commenced operation during 
the year: Argo Mine, Northern Territory 
(Peko-Wallsend); Bluebird Mine treatment 
plant, Western Australia (Endeavour Re- 
sources Ltd.); Broad Arrow treatment plant, 
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Western Australia (Electrum NL, 30%, in 
joint venture with H.M.C. Australasia Ltd., 
70%); Galtee More Mine, Western Australia 
(Brunswick Oil NL); Harbour Lights Mine, 
Western Australia (joint venture with Esso 
Exploration and Production Australia Inc. 
as the majority holder); Lawless Mine treat- 
ment plant, Western Australia (Forsayth 
Oil and Gas NL); Mount Percy Mine, West- 
ern Australia (Windsor Resources NL); Ora 
Banda Mine, Western Australia (BHP Min- 
erals Ltd.); Paddington Mine, Western Aus- 
tralia (Pancontinental Mining Ltd.); and 
Pine Creek Mine, Northern Territory (Reni- 
son Goldfields, 60%, in joint venture with 
Enterprise Gold Mines NL, 40%). 

WMCH and BP Australia announced in 
December that the huge Olympic Dam 
copper-gold-silver-uranium deposit at Rox- 
by Downs Station in South Australia would 
begin to be developed early in 1986. Initial 
gold production was planned to be 100,000 
troy ounces per year, beginning in 1987. 

Iron and Steel.—Iron ore production in- 
creased for the second consecutive year ow- 
ing to a continued increase in demand from 
export markets, predominantly the develop- 
ing countries of Asia, and to replenish 
reduced stockpiles. Output increased 12%, 
exceeding the previous record high of 95.5 
million tons set in 1980. Exports exceeded 
the record high set in 1984. Substantial 
increases in output occurred at Hamersley 
Iron Pty. Ltd.'s Mount Tom Price and Para- 
burdoo Mines and Mount Newman Mining 
Co. Ltd.’s Orebody 29, Mount Whaleback, 
and Newman Mines following the decision 
in late 1984 to increase production rates to 
near capacity levels. 

Australian iron ore production remained 
heavily concentrated in the Pilbara District 
of Western Australia, accounting for more 
than 95% of the country's total. Four com- 
panies mined iron ore in the Pilbara Dis- 
trict during the year: Cliffs Robe River Iron 
Associates, with mines at East Deepdale 
near Pannawonica; Goldsworthy Mining 
Ltd., with mines at Shay Gap and Sunrise 
Hill; Hamersley Iron; and Mount Newman 
Mining. Iron ore was also mined in Western 
Australia at Koolan Island, Yampi Sound, 
and stockpiled ore was shipped from the 
depleted mine at Cockatoo Island, also in 
Yampi Sound, by BHP Minerals. 

Outside Western Australia, The Broken 
Hill Pty. Co. Ltd. (BHP) produced iron ore 
from its Iron Baron group of mines (Baron, 
Cavalier, Iron Baron South, Iron Prince, 
and Iron Queen) and from the Iron Knob 
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and Iron Monarch Mines in the Middleback 
Ranges, South Australia. Savage River 
Mines Ltd. produced iron ore from its Sav- 
age River Mine in Tasmania. 

An agreement was signed in April with 
the Government of Romania for the Austra- 
lian company Hancock Prospecting Pty. 
Ltd. to supply 53 million tons of iron ore 
over a 15-year period from Marandoo near 
the Mount Tom Price Mine. Romania would 
supply 60% of the mining equipment in a 
barter arrangement for the ore. During the 
early years of the mine, shipments of ore to 
Romania would be no less than 1 million 
tons per year, and in later years, this 
amount would increase to no more than 5 
million tons per year. 

Reportedly, an agreement was reached in 
August for the transfer of the iron ore 
resources held by BHP Minerals at East 
Deepdale to Cliffs Robe River. These re- 
sources are adjacent to those being mined at 
East Deepdale by Cliffs Robe River, and 
were expected to be sufficient to extend 
mining for an additional 25 years. 

BHP Minerals announced in September 
that it would purchase from Amax Iron Ore 
Corp. a subsidiary of AMAX Inc. of the 
United States, and Pilbara Iron Ltd., a 
subsidiary of Australia's CSR Ltd., their 
25% and 30% interests, respectively, in the 
Mount Newman joint venture, thereby in- 
creasing its share in the project to 85%. The 
Japanese firm Mitsui-C Itoh Iron Pty. Ltd. 
and Australia’s Seltrust Iron Ore Ltd. held 
the remaining 10% and 5%, respectively. 

Production of pig iron increased by 5%, 
consistent with increased steel output, 
mainly to meet a substantial increase in 
exports. 

BHP began building its $35 million steel 
minimill at Acacia Ridge in the Brisbane 
area in March. The steel rolling mill will 
produce merchant and reinforcing bar prod- 
ucts using semifinished billets supplied by 
BHP’s plants at Newcastle and/or Port 
Kembla. The mill was targeted to be opera- 
tional by early 1987. 

Authorization was approved in February 
1985 for the installation of a continuous 
bloom caster and reheat furnace at the 
Newcastle Steelworks. The plant was plan- 
ned to be commissioned in 1987 with an 
annual capacity of 2 million tons per year. 
In addition, upgrading of the rod mill at 
Newcastle, also to be completed in 1987, was 
approved in June. 

Lead and Zinc.—Since the closing of 
Seltrust Holdings’ Teutonic Bore Mine in 
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Western Australia in 1984, all lead and zinc 
was produced from mines that produced 
both commodities, since the two metals 
occur as associated minerals in the same ore 
bodies. 

Estimated mine production of lead and 
zinc both increased 11% to a record-high 
level because of the return to more normal 
levels of production at several mines owing 
to the 20% decline in value of the Austra- 
lian dollar, which reduced costs expressed 
in U.S. dollars, and by productivity in- 
creases at some of the mines. There also was 
a notable decline in labor interruptions 
from the 1984 levels. Significant increases 
in output were recorded by three of the four 
mines at Broken Hill, New South Wales, 
owned by New Broken Hill Consolidated 
Ltd. (NBHC), North Broken Hill Ltd., and 
Zinc Corp. Ltd. Significant increases were 
also seen at the Rosebery and Hercules 
Mines owned by EZ; the Que River Mine 
owned jointly by Aberfoyle Ltd. (90%) and 
Paringa Mining and Exploration Co. PLC 
(10%), all on Tasmania’s western coast; and 
the Elura Mine at New South Wales, also 
owned by EZ. More modest increases were 
recorded for the mines at Woodlawn and 
Mount Isa, New South Wales. The Wood- 
lawn Mine, formerly owned by St. Joseph 
International Explorations Ltd., Phelps 
Dodge Exploration Corp., and NBHC, each 
with a one-third interest, became wholly 
owned by NBHC in 1985. Production de- 
creased slightly at Minerals Mining and 
Metallurgy Ltd.’s CSA Mine at Cobar, New 
South Wales. Concentrate production from 
stockpiled ore at Seltrust Holdings’ Teuton- 
ic Bore Mine ceased in October. 

The Woodcutters lead-silver-zinc mine in 
the Northern Territory near Darwin, ac- 
quired by a consortium led by Nicron Re- 
sources Ltd. in 1983, came on-stream toward 
yearend. Construction of plant and equip- 
ment, together with prestripping the ore 
body, had been completed by July. Planned 
production was 140,000 tons of ore per year, 
producing 11,000 tons of lead, 600,000 troy 
ounces of silver, and 23,000 tons of zinc in 
concentrate. 

Extensive exploration continued through- 
out the year at MIM’s Hilton silver-lead- 
zinc deposit 20 kilometers north of Mount 
Isa, although the trial mining program 
scheduled to begin in 1985 was postponed 
until mid-1986. It was still planned, howev- 
er, to phase in a mining operation at Hilton 
and integrate its ore with that from Mount 
Isa in the late 1980’s. 
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Pancontinental acquired Mount Isa’s in- 
terest in the Lady Loretta lead-zinc deposit 
in northwestern Queensland in August, and 
secured an option to buy the remaining one- 
fifth interest from Société Nationale Elf 
Aquitaine’s Triako Mines NL within 6 
months. 

Production of lead bullion, produced both 
at MIM’s Mount Isa smelter and Sulphide 
Corp. Pty. Ltd.’s (SC) Cockle Creek, New 
South Wales, smelter increased slightly in 
1985, with the increased production at 
Mount Isa more than offsetting the de- 
crease at Cockle Creek. Primary refined 
lead production from Broken Hill Associat- 
ed Smelters Pty. Ltd.’s (BHAS) Port Pirie, 
South Australia, refinery—Australia’s sole 
producer—also declined slightly and re- 
mained well below target owing to contin- 
ued feed shortages and technical difficul- 
ties. 

Production of primary refined zinc declin- 
ed by 4%. Primary refined zinc was pro- 
duced at three refineries—BHAS at Port 
Pirie, EZ’s at Risdon, and SC’s at Cockle 
Creek. Production was down at all three 
plants. 

Manganese.—All manganese ore in Aus- 
tralia was produced by Groot Eylandt Min- 
ing Co. Pty. Ltd. (GEMO), a wholly owned 
subsidiary of BHP, at Groot Eylandt in the 
Gulf of Carpentaria, Northern Territory. 
Production increased 9% over that of 1984. 
Exports of manganese ore, however, declin- 
ed 4%, as reduced demand for shipments to 
Japan and Europe were only partially offset 
by increased shipments to the United States 
and to other Asian markets. 

GEMC announced that it was going to 
increase manganese ore production capaci- 
ty at the Groot Eylandt Mine from 1.7 
million tons per year to 2.4 million tons per 
year. 

Ferromanganese and silicomanganese 
production at Bell Bay, Tasmania, by Tas- 
manian Electro Metallurgical Co. Pty. Ltd., 
also a wholly owned subsidiary of BHP, 
decreased by 9% and 13%, respectively. A 3- 
year, $37 million expansion program to 
increase production capacity for manganese 
alloys at the Bell Bay facility began early in 
the year. The increase will go from 135,000 
to 190,000 tons per year. 

The feasibility of establishing a manga- 
nese alloy sinter plant at GEMC and the use 
of GEMC manganese ore for batteries was 
under study during the year. 

Nickel.—Australian mine production of 
nickel was estimated to have increased by 
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10% in 1985, mainly owing to Queensland 
Nickel Pty. Ltd., an equal joint venture of 
Metals Exploration Queensland Pty. Ltd. 
and Freeport Queensland Nickel Inc., in- 
creasing production at its Greenvale, 
Queensland, mine to full capacity beginning 
January 1. Ore railed to the joint venture’s 
Yabulu refinery near Townsville increased 
66% over that of 1984. 

With the exception of the Greenvale 
Mine, all of Australia’s mined nickel pro- 
duction was from Western Australia. 
WMCH remained the country’s largest pro- 
ducer, operating 12 mines at Kambalda-St. 
Ives in the Kalgoorlie District of Western 
Australia, as well as the Windarra nickel 
project consisting of the Mount Windarra 
and South Windarra Mines. The South 
Windarra opencut was reopened during the 
year. WMCH also operated Australia’s only 
nickel smelter 12 kilometers south of 
Kalgoorlie and Australia’s second nickel 
refinery at Kwinana. 

Mining at the Nepean Mine, owned by 
Metals Exploration, resumed in August. 
The mine and infrastructure had been on 
care-and-maintenance status since Febru- 
ary 1983. 

Production at the Agnew Mine, operated 
by Agnew Mining Co. Pty. Ltd., a joint 
venture of Seltrust Holdings (60%) and 
M. I. M. Holdings (40%), decreased an esti- 
mated 11% in 1985 owing to difficult min- 
ing conditions in the disseminated ore—a 
major stope collapsed in January. Reported- 
ly, the joint venture partners have formu- 
. lated a program that was expected to over- 
come the problem. 

The Yabulu refinery increased through- 
put to full capacity on February 1, which 
increased production of nickel oxide sinter 
by 37% and nickel in nickel-cobalt sulfide 
by 36%. Queensland Nickel was reportedly 
studying the feasibility of importing laterite 
nickel ore from New Caledonia and/or In- 
donesia to supplement the Greenvale re- 
serves whose ore has supplied the refinery. 

A coal-fired air preheater was commis- 
sioned at the Kalgoorlie smelter in the third 
quarter that will increase the proportion of 
coal used to fuel the smelter to 60%. 


INDUSTRIAL MINERALS 


Diamond.—Production from Argyle Dia- 
mond Mines Pty. Ltd.’s Upper Smoke Creek 
and Limestone Creek alluvial deposits and 
the Argyle pipe scree in the eastern Kim- 
berley region of northern Western Austra- 
lia ceased in October. Production was then 
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directed to the processing of the higher 
grade ore that had been stockpiled from the 
AK-1 kimberlite pipe. The second stage of 
the Argyle Mine ore body, that of the AK-1 
pipe, became operational on December 1 
following completion of the development 
and construction programs. The newly com- 
missioned 3-million-ton-per-year treatment 
plant was scheduled to produce 25 million 
carats of diamond per year. The Argyle 
Mine joint venture consisted of CRA 
(56.8%), Ashton Mining. Ltd. (38.2%), and 
the Western Australian government-owned 
Northern Mining Corp. NL (5%). 

Argyle Diamond Sales Ltd. (ADS), which 
marketed CRA's and Ashton's shares of 
production, began selling gem-quality pol- 
ished diamonds in Australia in August 
through authorized retailing jewelers. The 
remaining gem and 75% of the cheap gem 
and industrial-quality rough diamonds were 
marketed to De Beers Central Selling Orga- 
nization. ADS sold the remaining 25% of 
cheap gem and industrial rough diamonds 
internationally through its Antwerp, Bel- 
gium, office. 

Exploration for diamonds continued in 

the Kimberley region of Western Australia, 
the Coanjula area of the Northern Territo- 
ry, and in an adjacent area across the 
Queensland border. Gem Exploration and 
Minerals Ltd. recovered 3,274 carats of 
diamond from bulk samples collected from 
the alluvial deposits in Limestone Creek 
near Argyle's leases. The Australian Explo- 
ration Joint Venture, composed of Aber- 
foyle, AOG Minerals Ltd., and Ashton, com- 
pleted 5,566 meters of drilling in 43 holes to 
test 35 magnetic anomalies in the Coanjula 
area. 
Gem Stones.—The gem stone industry of 
Australia, aside from diamond, continued to 
consist almost entirely of opal and sapphire, 
although small quantities of amethyst, 
chrysophase, garnet, nephrite jade, rhodo- 
nite, and zircon were also produced. 

Australia continued to be the world's 
leading producer of opal, accounting for 
over 8096 of the world market. Most of the 
opal mined in Australia was from three 
South Australian fields at Andamooka, 
Coober Pedy, and Mintabie. The Lightning 
Ridge District in central-northern New 
South Wales accounted for a small percent- 
age of production and was virtually the 
world's sole source of black opal. Most of the 
boulder opal was from Queensland where it 
occurs in a broad zone between Opalton in 
the north to Yowah near the New South 
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Wales border. 

Australia produced over 70% of the 
world’s uncut sapphire. Production was 
from the Anakie District, central Queens- 
land, and the Inverell-Glen Innes District of 
New South Wales. 


MINERAL FUELS 


Coal.—Production, consumption, and ex- 
ports of black coal reached record-high lev- 
els for the third successive year. The conti- 
nued worldwide overcapacity again adverse- 
ly affected exploration in Australia. 

New South Wales was replaced by 
Queensland as Australia’s largest coal- 
producing State. These States together 
accounted for more than 95% of Australia's 
coal production and all of the country's coal 
exports. Queensland continued its rapid 
increase in production, yielding 20% more 
coal than in 1984. 

Domestic coal consumption was estimated 
at 42.6 million tons, of which just under 
90% was used for electricity generation and 
in the iron and steel industry. 

Coal exports grew by just over 15% to 87.9 
million tons, with Queensland remaining 
the leading exporting State. Three compa- 
nies negotiated sales of coking coal to the 
Chinese Boashan Steelworks: Capricorn 
Coal Management Pty. Ltd. with 125,000 
tons per year from its German Creek, 
Queensland, operation; Kembla Coal and 
Coke Pty. Ltd. with 50,000 tons per year 
from its South Coast Coal Cliff/Darkes For- 
est, New South Wales, mines; and Clutha 
Development Pty. Ltd. with 100,000 tons 
annually from its Tahmoor Mine near Syd- 
ney. Curragh Queensland Mining Ltd. was 
reported to have contracted to supply 
200,000 tons of coking coal per year to 
Yugoslavia. Kembla Coal and Coke was able 
to sell 105,000 tons from its stockpiled 
coking coal to Japanese steel mills. Austra- 
lian Mining Investments Ltd. sold an addi- 
tional 520,000 tons of weak coking coal to 
Japanese steel mills from its Gunnedah, 
New South Wales, colliery. CSR was report- 
ed to have negotiated to supply 750,000 tons 
of steaming coal over a 3-year period to the 
Kowloon Electricity Supply Co. of Hong 
Kong from its South Blackwater, Queens- 
land, opencut. Pacific Coal Pty. Ltd., a 
wholly owned subsidiary of CRA, was to 
supply an additional 1.3 million tons of 
Blair Athol, Queensland, steaming coal to 
the Suralaya power station in Indonesia. 

Within Australia, Western Collieries Pty. 
Ltd., a subsidiary of CSR, was to supply the 
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State Energy Commission of Western Aus- 
tralia with 26 million tons of coal over an 
18-year period, with an option to sell an 
additional 12 million tons. The coal was to 
come from the company’s mines at Collie, 
Western Australia, where a new mine, the 
Western No. 2 underground pit, was opened 
during the year. 

A coal combustion test facility financed 
by both the Commonwealth and Queens- 
land governments was opened at Ipswich, 
enabling steaming coal to be tested at pilot 
plant scale for a variety of properties. 

BHP and Australian Gas Light Co. Ltd. 
(AGL) were to begin a methane drainage 
project at BHP’s Tower Colliery on the 
southern coast of New South Wales. Tech- 
nology developed by AGL and Occidental 
Petroleum Corp. will be used to drain pure 
methane, rather than mixed gas, from the 
coal seam. Gas recovery was expected to 
commence in the first half of 1986. 

It was announced in September that BHP 
would purchase CSR’s 22% share of Theiss 
Dampier Mitsui Coal Pty. Ltd., giving BHP 
an 80% holding in the company, with Mit- 
sui & Co. of Japan holding the remainder. 
At the same time, CSR purchased BHP’s 
50% share of Western Collieries, thereby 
making CSR the sole owner of Western 
Collieries. Earlier, BHP had agreed to pur- 
chase Utah Development Co.’s remaining 
share of the Central Queensland Coal Asso- 
ciates and Gregory joint ventures. 

Toward yearend, BHP’s Utah Interna- 
tional Div. recommissioned one of its three 
inoperative draglines and expected to bring 
a second one back into operation early in 
1986. 

Uranium.—Production of uranium oxide 
(U;0.) was less than in 1984 owing to 
significant decreases in production at both 
of Australia’s uranium mines. Energy Re- 
sources of Australia Ltd. (ERA) reported 
that production at its Ranger opencut mine 
in the Alligator Rivers region in Arnhem 
Land in the Northern Territory was 2,519 
tons of U.O.. The company was proceeding 
with engineering design work to increase 
the capacity of the mill from 3,000 to 4,500 
tons of U.O., per year, and considering 
further expansion to 6,000 tons per year by 
1990. Queensland Mines Ltd. (QML) report- 
ed that production for 1985 from the stock- 
piled ore at the Nabarlek treatment plant, 
also in the Alligator Rivers region, was 
1,315 tons of U.O.. Ore at the Nabarlek 
opencut was mined and stockpiled in 1979. 

ERA negotiated five new long-term sales 
contracts during the fiscal year ending 
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June 30 for supplying uranium concentrate. 
The contracts were with Belgium’s Synatom 
SA, the Korea Electric Power Corp., and 
three U.S. firms—the American Electrical 
Power Service Corp., the Pennsylvania Pow- 
er and Light Co., and one electric utility not 
named. 

In accordance with the decision made in 
1984, whereby the Commonwealth would 
purchase those uranium orders originally 
scheduled for delivery to the French utility 
Électricité de France by Australia’s two 
producers, the Government began receiving 
deliveries of the first of a scheduled 1,542 
tons of U, O, contracted to be delivered by 
October 1988 to the French firm. The Gov- 
ernment was purchasing the material to 
protect the profit and cash-flow position of 
QML because of the announced policy to 
ban exports of uranium to France until 
such time as France discontinued testing 
nuclear weapons in the South Pacific. 

Roxby Mining Corp. Pty. Ltd., a wholly 
owned subsidiary of WMCH (51%) and BP 
Australia (49%), announced its commit- 
ment on December 8 to develop the copper- 
gold-silver-uranium Olympic Dam project 
at Roxby Downs Station, South Australia, 
with construction to begin in early 1986. 
The final feasibility study completed earlier 
in the year was based on an annual produc- 
tion of 2,000 tons of U, Os, expected to begin 
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in 1988. 

The final delivery from Mary Kathleen 
Uranium Ltd.’s U, O, stockpile at the Mary 
Kathleen Mine, Queensland, was made in 
January, 4 years after the cessation of 
mining in 1981. The fixed assets of Mary 
Kathleen, in which CRA held a 51% share, 
were sold off in 1983. 

In May 1985, the Government announced 
its response to the report released in May 
1984 by the Australian Science and Tech- 
nology Council (ASTEC) regarding Austra- 
lia’s role in the nuclear fuel cycle. ASTEC 
recommended that exports of Australian 
uranium should not be limited as a matter 
of principle, but that they should be permit- 
ted subject to stringent conditions of supply 
designed to strengthen the nonproliferation 
regime. The Government essentially agreed 
with the recommendation and decided that 
the mining and export of uranium would be 
continued, subject to strict safeguards, but 
only from the Nabarlek, Olympic Dam, and 
Ranger Mines. The Government also decid- 
ed that it would not permit the development 
of further stages of the nuclear fuel cycle in 
Australia. 
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The Mineral Industry of 
Austria 


By George A. Rabchevsky: 


Complex geology and varied mineral re- 
sources have made Austria a leader in 
mining technology, and mineral production 
continued to be an important aspect of the 
country’s traditions and economy in 1985. 
The country is small, however, and the 
easily accessible mineral resources are 
being depleted rapidly. The siderite iron ore 
deposit at Erzberg is the largest in Western 
Europe and has been providing manganese- 
rich ore for the iron and steel industry for 
many centuries. At present, tourism is Aus- 
tria's major industry, even though minerals 
and mining continue to play a significant 
role in the overall economy. The mining 
and energy sectors in 1985 employed about 
11,500 workers of the 2.8 million labor force, 
39% of which were in oil and gas and 27% 
in coal. The official total unemployment 
stood at 4.8%, one of the lowest in Europe. 
There were 85 mines and quarries and 5 oil 
and gas drilling stations. Oil and gas provid- 
ed 47.5% of the revenues generated by the 


mining industry; industrial minerals, 33%; 
coal, 8%; metallic minerals, 8%; and salt, 
3.5%. The total value of the mineral indus- 
try was $816 million? in 1984. 

The gross national product (GNP) grew by 
3%, while inflation decreased by 3%. This 
marked the fourth year of moderate eco- 
nomic recovery. Osterreichische Industri- 
everwaltungs AG (OIAG) was the largest 
industrial concern managed by the state 
and included the Austrian iron and steel 
producer Voest-Alpine AG (VA), the oil 
production and refining company 
reichische Mineralölverwaltungs AG 
(OMV), and several other mineral produc- 
tion and mining companies. VA, the steel, 
engineering, electronics, and trading com- 
pany, experienced spectacular losses, caus- 
ing a reevaluation of the country’s national- 
ized industries. The Government announc- 
ed that subsidies to OHG companies would 
be terminated after the current fiscal year.? 


PRODUCTION 


The upward trend in industrial output 
continued, registering 4.5% real growth. In 
the mining industry, the output of crude oil, 
iron ore, magnesite, natural gas, tungsten, 
and other minerals declined. In 1984, by 
contrast, the production of kaolin and talc 
was at a record high. The steel industry 
reported decreases in production of up to 
496. Furthermore, iron and steel processing 
branches such as steel construction and 
mechanical engineering reported sluggish 
demand. Because of additional energy de- 
mand for heating owing to the exceptionally 


cold winter, energy output, primarily of 


refined products, again increased, but at a 


more moderate rate than the economy. 

The shorter work week has become an 
important element of Austrian production 
in the various sectors. À 38-hour work week 
had been in effect for the printing industry 
since April 1985, and for the oil industry, it 
will become effective in October 1986. Metal 
workers will have a flexible work week of 37 
to 40 hours as of November 1986. The short- 
er work week, however, did not appreciably 
affect the productivity of the minerals in- 
dustry in 1985. 

Exploration continued and new projects 
were initiated throughout Austria to aug- 
ment future production capacities. Ongoing 
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exploration projects included  lead-zinc 


mineralization at Silberberg-Stubing north | 


of Graz, lithium-bearing pegmatites at Ko- 
ralpe on the Styria-Carinthia border, copper 
and barites in dolomite formations at 
Schwaz in Tyrol, gold at Kliening in Carin- 


thia, and antimony near Schlaining in Bur- 


genland. 

Because Austria depends on imports for 
about 75% of its mineral raw material 
requirements, the Government has a pol - 
icy of funding exploration and research 


deposits utilized sophisticated techniques, 
such as airborne magnetics, stream sedi- 
ment geochemistry, geophysics, aeromag- 
netic surveys, helicopter proton magne- 
tometer surveys, satellite remote sensing, 
and the newly developed high-frequency 
radio wave absorption by metal deposits. 
Special single projects were financed from 
public funds. 


Table 1.—Austria: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984P 1985* 
METALS 
d eee 94,219 94,200 95,952 394.106 
Secondar ß! 46,348 89,066 56,785 56,579 
m Total — — PRSE ——— -- 140,562 182,974 150,985 151,931 149,606 
VVV 606 667 659 528 600 
Cadmium metal _.___________________ 55 48 46 49 50 
iter, secondary ___________-_____ 27,100 30,000 730,000 80,000 396,000 
* 8,769 9,592 9,000 
Secondary ------------------- 30,318 39,157 33,181 34,922 294,000 
Total cue eem 39,117 41,559 41,900 48,814 243,000 
Germanium, metal content of concentrates 
a 4,000 4,000 6,000 4,800 5,000 
Iron and : 
Iron ore and a 5,060 3,590 " 
Metal content:: EUR 948 1,045 1,107 1,188 1,040 
HON ar oe ee da- 477 115 145 785 
dash P ar a ENA : 25 Wt (a d 
Semimanufactures_________-do____ 8,477 3,881 3,555 9,842 8,750 
Mine output, metal content of concentrate 4,820 4,086 4,290 4,151 6,100 
Smelter: 8,410 4,210 1,707 1,700 
Secondary ___________-_____ 12,789 14,512 12,960 16,476 16,800 
„ et 16,182 17,922 17,070 18,188 318,500 
E e Primary 5,000 10,400 12,000 7,200 
Secondary _________________ 11,600 11,100 11,500 18,400 214,700 
Total a ee 16,600 21 28,500 ,600 319 
Manganese, Mn content of domestic iron ore .. .. — — E 6 61849 65,284 67,101 88.900 
Tungsten: mi mine output, metal content of 
. ---------------------- 11,616 11.465 1,408 1,682 91 565 
Mine metal content of trate ___ 18,181 19,065 19,482 20 2 
C iM 23000 00 2406 29.530 
INDUSTRIAL MINERALS 
Cement, hydraulic... thousand tons 5,288 5,012 4,901 4,899 4,500 
lins - 3322 ⁵ũͤ—V?d $81,448 441,497 $81,598 285,558 290,000 
Crude_______________________ 81 851 11 l 
Pue „ % gu AE NA 
RR N S 52,173 15,598 32,946 18,058 19,000 
67!!! y a a c 10,857 2,960 Yt 2,554 2,600 
te, erude 24,451 40,418 48,789 40,000 
Gypsum and anhydrite, cru 800,515 727,520 150,921 740,117 750,000 
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Table 1.—Austria: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


TH NUR thousand tons.. 
te: 
m a ĩ³Ü2³ ( ONCE do 
Sintered or dead: burnead do 
Cine? 2 oe . do 
Nitrogen: N content of ammonia — — — — — — da- 
Pigments, : Micaceous iron oxid 
Pumice ( | Bron IpESeR ee ar re SOR 
Salt: 
77 P thousand tona 
E Evaporated do_ 
Other d- 
Tota i!!! do 
Sand and gravel: 
Quarts sand- ML ee AATA da- 
WCW do 
Sodium com n. e. a.: a 
Sulfate, synthetic -.. da- 
Stone: 
Dolomit do 
uarts and 33 do- 
incl limestone and marble. do_ 
TO 2.3 ee oe: do 
Sulfur: 
uct: 
Of metallurgy - 
Of petroleum and natural gas |... 
From gypsum and anhydrite |... . ... 
Total 252-mem new 
Tale and soapstone _ cc 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown and lignite |... thousand tons. _ 
----------------------- aa 
Gross ) million cubic feet 
Marketed edi!!! PS 
Oll I —A—————— — OU 
Crude thousand 42 gallon barrels_ _ 
Refinery ucts: T 
Kerosene and jet ui do 
Distillate fuel oil |... _ do 
fuel oi! da- 
|- pe ea eo MUN mcs 
[ree aque cu * 
Refinery fuel and Iss dq. 
/ ee do- 


*Estimated. Preliminary. ‘Revised. 

VTable includes data available through June 20, 1986. 

"Reported figure. 

*Excluding stone used by the cement and iron and steel industries. 


1981 


66,916 


1982 


9,504 
27,102 


14,849 
117,092 


1622 


1988 


1984» 


95 


1985* 
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TRADE 


Austria’s economy continued to rely heav- 
ily on trade, with more than 40% of all 
goods and services, including minerals, ex- 
ported, primarily to other Western Europe 
countries. Exports grew by 12.5%, the best 
performance in a decade. The was 
attributed to increased exports of unfinish- 
ed goods, processed materials, chemical 
products, and raw materials. Real growth in 
imports reached 6.5%. Consumer durables 
and energy were the dominant import 
items. The moderate recovery in Austria 
was attributed to favorable economic condi- 
tions in the Federal Republic of Germany 
and the United States, but the expansion 
also responded to domestic consumption. 

The share of Council for Mutual Econom- 


ic Assistance (CMEA) in Austrian foreign 
trade has been relatively stable. The stagna- 
tion in exports in 1985 was attributed to 
decreased demand in the U.S.S.R. and the 
German Democratic Republic, where large 
cooperative mining and metals production 
projects were concluded in 1984.* Approxi- 
mately 30% of Austria’s iron and steel and 
16% of chemical products were exported to 
CMEA countries. Austria also exported 
complete metalworking and chemical 
plants. The U.S.S.R. was Austria's most 
important trade partner. The largest items 
shipped to the U.S.S.R. were oilfield pipes, 
starting in 1981, and equipment for the 
Zhlobin metallurgical plant in Byelorussia." 


Table 2.—Austria: Exports of selected mineral commodities: 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1988 1984 . 
e bea Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
metalss 1 1 -- NA. 
F 8 ad] "e NA. 
Alumin 
Ore and concentrate 41 Eo 
Metal including alloys: 
FFC 59,547 29,843 -- West Germany 14,094; I 13,958; 
um- 
Unwrought. . . 30,153 28,817 — West 10,779; Japan 6,594; 
Semimanufactures __ 89,207 92,858 3,288 West ny 31,991; Italy 7,259; 
Swi 6168. re 
Antimony: 
Ore and concentrate 4 4 — All to Yugoslavia. 
i ee ne (3 19 -- West wee Belgium- 
Metal including alloys, all form (5 5 _. Mainly to Yugoslavia. 
Arsenic: Oxides and acids — kilograme. . m 500 NA NA. 
Beryllium: Metal including alloys, all 
forma value, thousands. _ à $1 NA NA. 
Cadmium: Metal including alloys, all 
forms ._..~_..--_--___-___ 51 43 us r A 28; United Kingdom 
Chromium: l 
Ore and concentrate 849 — Italy 306. 
Cobalt: Oxides and hydroxides ~~~ ~~~ 2 54 — NÀ Norway 52; Wat Germany 1 
: Oxides and hydrozid es . est n 
Columbium and tantalum: Metal 
including all forms, tantalum.. — 12 NA NA. 
and concentrate___________ oe 1 — Alu to Spain. 
Matte and speiso including cement 
8 NET Ue ei UAE 8 24 24 — All to West Germany. 
ides and hydroxides .. 7 6 -— NA. 
Sulfate coe m 41 157 NA Syria 8 West Germany 88; Switser- 
Metal including alloys: 
Irap Sa So ee. 9,075 15,451 NA West Germany 8,108; Belgium- 
cere 5,914; United King- 
Unwrought 28,028 21,588 -. Italy 11,868; West Germany 6,693; 
1,545. 
Semimanufactures |... 15,879 18,254 West Germany 5,127; Italy 8,529; 
France 2,547. 
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Table 2.—Austria: Exports of selected mineral commodities?! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 : 
p ose Other (principal) 
METALS —Continued 
Weste and sweepings 
value, thousanda. _ $21 $9 -- NA 
Metal including alloys, unwrought 
and partly wrought — troy ounces... 20,094 18,986 NA wa Ne ra 11,285; Italy 1,865; 
Iron and steel: l 
Iron ore and concentrate excluding 
roasted FCC uere 50 932 -— Sweden 908. 
Scra EOE Sa a pene Rae TTR 12,642 20,910 _. Italy 8,411; West Germany 6,540; 
Pig ` - deos Switzerland 8,278. 
iron, iron, 
CC 4.841 7,290 176 West 1,827; Sweden 1,235; 
Bulgaria 1,074. 
Ferroalloys_ - -- ---------- 12,771 12,668 872 T 071; West Germany 1,472; 
Steel, primary form 842,849 472,623 18,718 e 18, 445; West Ger- 
many 169,645; Italy 65,741. 
ons... as bss Side X 819,621 483,179 20,994 "East Germany id 145 1 "nd 86,786; 
Universals, plates, sheets 1,850,701 1,471,572 21,187 , or. 466 oett 
Hoop and strip _...._._- 126,174 184,104 244 any 55 146; many 1 20, 949; 
Rails and accessories 12,282 180,904 10 ia Bo DA and 24,579; 
A eee ee 59,595 67,678 1,890 West : ry 30,940; Italy 10,149; 
Tubes, pipes, fittings _____ 383,556 491,751 70,188  U. $5 194,504; West Germany 
Castings and forgings, rough 18,285 18,947 500 West German 5,021; Italy 2,259; 
Wretherlonds J. 1,300. taly 
Lead: Metal including alloys: 
SCTOD 25 oce ee O 2 93 — All to West Germany. 
Unwrougngntk LL 22-- 761 461 TUN ET 25 West Germany 187; Hun- 
Semi manufacture 58 64 a algeria. 50; West Germany 4; France 
ium: Metal including all 
Dees E E 8 340 172 — West Germany 142; Italy 80 
Unwrought __________-__-_- 656 717 NA West M arany 574; Italy 93; Switzer- 
Semimanufactureães 761 845 NA — 6; France 4; 
Manganese: Oxidees 70 107 — Y 
MT 55 76-pound flaska — 104 180 NA West Gana iit Lis 110; Libya 3 32. 
0 um: 
and hydroxides 6 @) -- NA. 
Metal including alloys, all forms 1,201 1,284 NA NA. 
Matte and spes 5 1 — All to Yugoslavi 
Metal including. alloys: MES 
Des eee ee oe 457 T73 1 1 5 4211 oo Kingdom 
Unwrought. .—----------- 6 45 -. Netherlands 23; Yugoslavia 22. 
ufact ure 430 856 West Germany 262; 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. — 11,478 427,444 NA West Germany 425,772; Sweden 648; 
Cyprus 193. 
Silver: 
Waste and sweepings* 
value, thousanda. .. $445 $260 — France $178; West Germany $44; 
United Kingdom $38. 
Metal including alloys, unwrought 
and pertly wrought 
ounces_ .. 1,708 1,612 NA West Germany 542; Switzerland 430; 
Yugoslavia 313. 


See footnotes at end of table. 
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Table 2.—Austria: Exports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1988 1984 
Bae Other (principal) 
METALS —Continued 
Tin: 
— ᷣͤ 8 12 18 -- Bulgaria 16; Portugal 2. 
= 17 6 All to West 
F 3 i T est Germany Bi; Denmark 18; Yu- 
ufacturs 58 3 2 West Germany 1; Netherlands 1 
Titanium: Orides— 8 208 __ West Germany 188; Egypt 20 
and concentrate 78 25 -— All to Netherlands. 
Oxides and hydroxidees 58 à -- NA. 
Metal incl all forme 874 1,050 NA NA. 
Uranium and um: and 
compounds |... ~~ ~~~ 1,928 2,661 NA NA. 
Oxid ess 1,748 2,649 SUN 8 1,259; Hungary 1,012; 
Blue powder FF ae 27 __ Switzerland 28. 
Sera 448 882 -- West Germany Snai Taiwan 164. 
Unwrought._____________ 4,861 4,520 a Yugoslavia ; Hungary 646; Italy 
Semimanufactures ____ _____ 1,074 296 d$ West ; Germany 90; Italy 68; Yugoslav- 
Ores and concentrat s 180 86 11 West Germany 2 Belgium- 
Ashes and residues... ._..—- 111,179 129,098 -- Italy rag ; West Germany 16,644; 
metals incl all forms 238 1,816; United 487. 
Bese n — uding alloys, 2,209 2,888 Italy 1,8 Kingdom 
value, thousands. — $3,254 $5,838 — West $2,800; United King- 
ela o ivt $151. 
INDUSTRIAL MINERALS 
scr cra n. e. a.: 
atural: Corundum, emery, pumice, 
£O ee e LEE 95 97 17 West Germany 65; Yugoslavia 8. 
Artificial: 
Corundum ......-.------ 23 Sie 
Dust aad posdor of precious ad cenit * ME o 
semi- 
precious one including Diamond " 8 4 — West Germany 2. 
Grinding and polishing wheels 
JJV 11.862 13,624 110 West Germany 2,428; Italy 1,404; 
Sweden 979. 
c ER MEME TES 81 8 -— Cmechoslovakia 2; Japan 1 
Barite and witherite |... -- 48 6 — West Germany 8. 
materials: 
Crude natural borates- — _ ._ -_~- 2 2 -- All to Yugoslavia. 
and acids 29 15 NA Yugoslavia 18. 
Cement 15,644 16,904 a Nt s 18,258; Italy 1,182; 
Chalk 1,885 1,752 E Hu ; Czechoslovakia 264; 
crude: l 
. E doM 
Kaolin 35,664 49,853 — H 38,151; West Germany 
9.915; Italy 5,515. 

Unspecified |... 18,500 20,618 oe e 19,583; Turkey 469; 
Cryolite and chiolite 1 15 All to Switzerland. 
3 strung 

; or 
ue, thousands_ _ $196 $187 $52 West Germany $54; Belgium- 

Industrial stones do $47 $129 ET Yugoslavia ; Hungary $57; Poland 
Diatomite and other infusorial earth _ _ _ 1,857 2,425 22 Yugoslavia 722; Bulgaria 496; Hun- 
Feldspar, fluorspar, related materials 1 8 id West Germany 6; Italy 1. 


See footnotes at end of table. 
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Table 2.—Austria: Exports of selected mineral commodities! —Continued 


Crude including splittings and waste _ 


1988 


1,185 


1984 


United 
States 


Destinations, 1984 
Other (principal) 


Switzerland 264; West Germany 61. 


Italy 68. 
West Germany 415,161; East Ger- 
many 1105 LI 187, 712. 
Polan — est 3,514; 
ny 188,561; Italy 1,571; 

m 148; Hungary 204; 


West 


USSR ll 


NA. 
NA. 


ue rend 414; West Germany 88; Spein 


W 57; B ja 34; Y 
— d ulgaria 34; Yu- 


West German 3 ited King - 
Wed Genius 1,97 nda T 450; 
Vee an 1h2 i 


est Germany 748; Switzerland 317. 
dera — 1,212; West Germany 


231. 
noA 74; I 
Italy 362; Hungary 
many 157. 


1. 
; West Ger- 


NA. 


est 93 Switzerland 
21.087, Yagvela vis d H8 
West Germany 


est 
Tes Germany i; Hungary 5; Swit- 


Switzerland 106,976; West Germany 
69,262; Italy 4,222. 


Yugoslavia 4,663; Argentina 2. 

Italy 7 West Ge 454; Yu- 
eta FF 
West Germany 58,0 n 


wa Germany 2,535; Switzerland 95; 


West y 101,374; Italy 6,226; 
Netherlands 1,174. 


H 64; Italy 7; 6. 
Hungary taly 7; Egypt 
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Table 2.—Austria: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1988 1984 
d Taren Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Anthracite. LLL LL x 18 — All to Switzerland. 

Briquets of anthracite and bituminous m l 
0 „„ an . Ferna Yugoslavia 20. 
Coke ks 5 eos 288 268 — West Germany 2411; Switzerland 
Peat including briquets and litter 6,262 11,652 x aly 9367, We West Germany 1,1 101; Jor- 
Pero: " 

Refinery producta: : j u l 

Liquefied petroleum gas da- 572,076 801,414 8 Italy st eran Taa 412; 
motor do- 127,585 1.370, 464 — West 6,475; H 
"— 4 8 e d 
Mineral jelly and wax do- 211,797 120,668 - stherian 45,482; West Germany 
Kerosene and jet fuel... do... 59,628 179,218 2 N 154; West Germany 
Distillate fuel oil |... do... 6/151 41 = Germany 409 ; Yugoslavia 
Lubricants do_ 338,215 2: 14 ia mas Hungary 
E 3 siad HA 114,506; Tan 55,057 
Residual fuel Gl e 110,087 279,001 oe Yugoslavia 201,811; Hungary 76,557; 
Asphalt da 082 NA 
Bitumen and other residues * 
do- 85,589 161,099 " Wes est Germany 4 062; Algeria 
Bituminous mixtures do- 49,474 89,269 =e ao est Germany 9,967; 
Petroleum coke do... NA 1,612 n Al to Went Germany. 
Unspecified do— 2,401 NA 

Revised. NA Not available. 

VTable prepared by staff, Branch of Geographic Data. 

Less than 1/2 unit. 

May include other precious metals. 

Table 3.—Austria: Imports of selected mineral commodities! 
Sources, 1984 
Commodi 1988 1984 . 
y rogos Other (principal) 

METALS 

Alkali and alkaline-earth metals: 
metals. |... 36 17 22 West Germany 15; United Kingdom 
metals 7 14 -— West Germany 12; France 2. 

Aluminum: 

Ore and concentrate 27,762 89,174 NA NA. 

Oxides and hydroxides _________ 217,800 f 824 Hungary 4, 621; West Germany 2,834; 

Metal including alloys: = 

7. ee 47,516 NA NA. 
Unwrought._____________ 52,155 4,676 36 Wen Gas m T" 
Semimanufactures ______ ___ 51,928 16 est 21,004; Switzerland 

dci Wost Germany 21 Luxembourg 4,621. 

Ore and concentrate EN 36 NA Bolivia 30. 

n C 212 140 zm i jor 80; ;Belgium-Luxembourg 46; 

FF . 82 31 NA — 17; Taiwan 10; 
Ser que MEE E 2 17 All from West 

um: Moral 
5 — $35 $5 814 NA 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF AUSTRIA 


101 


Table 3.—Austria: Imports of selected mineral commodities! —Continued 


ing alloys, all forms, tantalum m 


Tubes, pipes, fitting 
Castings and forgings, rough 


See footnotes at end of table. 


1983 


77, 810 
2,996 
35,419 
151,704 
18,811 


1984 


United 
States 


Sources, 1984 
Other (principal) 


All from West Germany. 
lic of yim Africa 47,682; Tur- 
8,914; Cuba 2, 
me est Germany 454; USSR. 182; 

West hun 6; Be 

Lüsembourm 1; Peet. 

Weat 12; jum- 
Germany m Belgium 

United Kingdom 15; Spain 7. 

NA. " 

Haly 5086; nchesovaka 195; Hun- 


U.S.S.R. 11,109; bry 3 
10,770; Hi 


NA. 


M 575780 82,762; West 3 
,815; Singapore 24,118 


ha 1,883; Sweden 828; Brazil 
Yugoslavia 7; West Germany 8. 


West Ge 208,975; U.S.S.R. 
63,642; ovakia 47,784. 


U.S.S.R. 16,368; Canada 14,637; 
France 6,858. 


TE U.S.S.R. 4,053; 
Wen e e Gerne 9,562, 
Republic of South Africa 1,259. 
West Germany 26; United Kingdom 


Yugoslavia 6,020; USSR. 8,008; 
2,236. 
Czechoslovakia 3,445; Norway 2,580; 
West SAC 
33,499; Poland 28,728. 


West Germany 108,865; Ital leh 
Be ium-Luxembourg 
West Germany 120,856; 


West Germany 84794; Italy 21,108; 


— 0, 10,877; Italy 700; Yu- 
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Table 3.—Austria: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1983 1984 
ange Other (principal) 
METALS —Continued 
Ore and concentrate 611 7,780 — I 472: Canada 1,675; France 111. 
SN ay ga MOOD 8 y 998 NA 6 750; France 246. 
Sp A 2,925 4,882 — eae 1,028; 
Unwrought. _.___________ $1,962 89,271 West € 16.274; United King- 
5,445. 
Semimanufactures 792 1,192 West Germany 892; United Kingdom 
SO © 258; Belgium-Luxembourg 80. 
um: Metal including alloys: 

MINOS NN KERN 116 29 -. West Germany 20 Belgium- 
Unwrought ...------------- 1 185 509 I 827; N 889. 
Semimanufactures. ~~. — 2135 2138 18 Wort Italy 20 
Ore and concentrate, metallurgical- 

JJ ͤ KT 862 441 _— Netherlands 299; West Germany 1 
Australia 36. * 
On o 2W—W aEEE we 180 121 NA Luxembourg 44; West Ger- 
many T V 8. 
Mercury .-.-.--- 76-pound flasks... _ 868 881 ues gr: ; West Germany 107; 
49. 
e ides and hydroxides _________ 1,768 2002 NA NA 
Metal incl alloys: 
FFF 81 68 NA Wiz er United Kingdom 
8 108 0 3 West Germany many 41; France ¥6; United 
Kingdom 1 
Matte — ee 1,122 110 Netherlands 416; Cuba 397. 
Metal incl alloys: 
pes te ea sae ee 490 607 58 USSR. 291; West 188. 
Unwrou cht 2,620 8,105 145 USSR. 448; Caneda 444; of 
Semimanufacturess 510 774 208 wos Germany 377; United Kingdom 
Platinum-group including 
alloys, unwrought and partly wrought 
us ounces... 16,498 14,564 ee uhr + £r 5 
2 d 91 59 U.S.S.R. 45; West 1 
eas heart 88 55 ck via 8; 
Waste and sweepings* 
value, " $4 $8 -- Portugal $5; West Germany $3. 
“= : "i 4,948 5,929 9 West 8,911; Switzerland 
ounces.. ; 
322ͤ 8 5 8 NA West U 
iar Germany 6; United Kingdom 1. 
Unwrought...----------- 8 — © Bola i Ed West Germany 168; 
V.. $ 61. 2 
Titanium: Orides——— 9318 10,004 115 West Germany 1 T Finland 968; 
MEE United Kingdom 502. 
Ore and concentrate... — 090 8,920 A 
Oxides and hydroxid ess " 67 197 NA NA 
Metal inci alloys: 
v CT RE 844 495 93 Mi Germany 284; United Kingdom 
Unwrought._____________ Tl 182 80 West Germany 52; United Kingdom 
5 7 18 NA Mainly from West Germany. 
Uranium and thorium: Oxides and other non 
S 1,685 2,409 NA NA. 
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Table 3.— Austria: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
METALS —Continued 
Zinc: 

Ore and concentrate- -.-------- 6,649 11,804 a 
OS Shee AE ETE 1,472 2,098 až 
Blue powder 1,250 1,027 Sis 

Metal including alloys: 

Unwrought. ____________- 6,189 9,626 ae 

Semimanufactures . .... ~~ 2,486 2,476 3$ 
Ores and oonDentratas - _ - 10,189 11,117 
Ashes and renidue 181,217 196,804 1,471 
Base metals including alloys, all forms 1,949 8,080 146 

INDUSTRIAL MINERALS 

N emery, pumice, 
O06 eo eee ees 840 808 7 
Artificial: 

Corundum ............-- 11,785 12,893 1,219 

Silicon carbide... — 2,701 2,854 ecu 
Dust and powder of precious and semi- 

En INDEM. 722 862 762 
JJC 1.410 1,607 8 
Asbestos, crude 26,076 22,654 20 
Barite and witherite... 9,278 11,825 —_ 
Boron materials: 
Crude natural borates. _ _...__~~- 17,307 17,200 — 8,810 
Oxides and acid 196 605 NA 
Cement 85,229 89,886 za 
Chalk oso soo ees 2,819 3,832 zs 
crude: 

„ 1,788 1,991 NA 
Chamotte earth 18,688 15,067 3 
Kaolin ..----------------- 95,034 102,598 3, 756 
Unspecified _.._____________ 18,781 15,486 55 

Cryolite and chiolite Spe ere ene ee 228 180 Et 
Gem, not set or = 
ue, thousands. $6,208 $4,391 $66 
Industrial stones do- $445 $615 $10 
Diatomite and other infusorial earth .. .. . 11,895 11,142 698 
Liar“. — materiale O %% 4% 50 
Fluorspar 44 11,894 14,416 


Sources, 1984 
Other (principal) 


F 
et Germany 1,849; Yugoslavia 8; 


Belgium- isium-Luzembourg 11; ; West Ger- 
many 219; Norway 


Wost Germany , Belgium- 


Luxembourg 1250, Poland 
Wit German) 1. 258. Frames 500, 
Belgium-Luxembourg 85. 


Notherlands 
USSR. X Regentin a Sou 
Africa 17 Li 
USSR, 1,877 x a 
nel same) 


ge i 181; West Germany 60; Spain 


West 4,198; Hungary 2,576; 

West Germany 1,516; Norway 858; . 
Italy 314. T 

Switzerland 66; West Germany 24. 

West SA Germany 708; Italy 305; Spein 

Canis 11.417: U.S.S.R. 3,947; Italy 


222. 
West 576; Ireland 3,670; 
ä 
VVV 
France 880; I I 

3 taly 106; United King- 
Y amy e sane 


France "xime West labris vr dine 


227128. os ; Belgium-Luxembourg 
Ronit of South Africa $198; Hun- 


Bus 
. 

Sweden 2,421; West 1,445; 

. 


East 5,981; West Germany 
8,999; Italy 8,851. 
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Table 3.—Austria: Imports of selected mineral commodities! —Continued 


Mica: 
Crude including splittings and waste 
Worked including agglomerated split- 


Sodium compounds, n.e.s.: 
Carbonate, manufactured 


Elemental: 


See footnotes at end of table. 


1988 


18,248 


118,904 


53 
18,253 


Sources, 1984 
Other (principal) 


West Germany 3,423; Italy 1,299; 
Hungary 400. 


Czechoslovakia 30,517; East Germany 


26,226; H 
West 


, eia 5588. ; Italy 21,658; 
Italy 4,113; China 2,411; West Ger- 
many 448. 
West y 8,914; Italy 1,950; 
Yu i 1509, West Germany 363 
via 1,039; , 
Italy 306. 


China 4,420; Greece 2,579; unspeci- 
9 2 » 
fied 106,989. 


West Germany 105; Norway 26; 
France 24. 


Frane 107; F 31: 
Hunde mon 63 unspecified 
rmany 63; 
470,069. 


721; France 850; Japan 18. 
West Germany 4211; United King- 


— dear 


West 959; lic of 
Leuch Arier 386 Tepa blic 350. 
Switzerland 6,636; West Germany 


3,439. 
Italy 610; West Germany 94; ; Cyprus 
Israel 88; I 
— 
est Germany 1,701; East Germany 
1210 Poland 477 
All from West est Germany. 
Italy 25, 621: F 
ki France 2,4 479. 
Italy 88 Sa, Wee Germany 916 
West Germany 2,425; Italy 431; Nor- 
Beis 
est Germany 240,770; Italy 18,389; 
3 140. á 
West 456; France 25. 
H 19,9 ; West Germany 
11, No 685. 
"nn cem ,191; Czech- 
ry xa NG: East Germany 


West "LI - 82,926; 


West 49. 
West Germany 13409 13,400; 
vakia 2, 


; Czechoslo- 
East Germany 1,507. 
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Table 3.—Austria: Imports of selected mineral commodities! —Continued 


Commodity 1983 1984 United 
States 


INDUSTRIAL MINERALS —Continued 
Talc, steatite, soapstone, pyrophyllite — — 


Carbon black ..... value, thousands. .. 


Liquefied petroleum gas — do.. .... — 


Distillate fuel oil ......... do... 
Lubric antes da 
Nonlubricating oils. _ _ da 
Residual fuel oli 2 
Asphalt... - eae 
Bitumen and other residues 


1,729 


1,762 
$15,512 


21 
2,988 


Pranc 1,051; India 1,020; Norway 


"a roce js Hungary 


aly dne icra Cannes ts 


Trinidad and Tobago 3,278; West Ger- 


48. 
West 172; I 134; 
eee. 


U.S.S.R. 41; West Germany 5; Hun- 
Poland 1,711; Czechoslovakia 769. 


USSR 141,591; West Germany 
West Germany 81,814; U.S.S.R. 9,487; 
Poland 6,188. 


U.S.S.R. 9,397; Libya 7,581; Nigeria 
6,678. ad 


H 433; West Germany 401; 


U 
italy 2.405; West Germany 1,988; 
West ay 66: Poland 20; Hun- 


Hungary 462; Caechoslovakia 201; 
West Germany 49. 

Hungary 1,846; CHE 901; 
Czechoslovakia 

Hungary werd} Komania 295; West 
Germany 194 


Czechoslovakia 1,975; West Germany 
1,906; Romania 686. 


via 984; West Germany 516; 


EA 19; Notherlands 5; 


West Germany 822; United Kingdom 


TRevised. NA Not available. 


iTable prepared by staff, Branch of Geographic Data. 


3Less than 1/2 unit. 


Total for 1984 excludes unreported quantity valued at $7,000 


May include other precious metals. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Over 80% of aluminum was 
produced by Austria Metall AG (AM), pre- 
viously Vereinigte Metallwerke Ranshofen- 
Berndorf AG, a wholly owned subsidiary of 
VA, which in turn belongs to the Govern- 
ment’s OIAG. All alumina was imported 
and smelted into metal at the company’s 
plant in Ranshofen. The smelter has five 
electrolytic potlines, each containing 168 
cells, working at 40,000 amperes. About 2 
pounds of alumina and 16 kilowatts of 
electrical energy were required to preduce 1 
pound of aluminum metal in 1985. The 
finished metal was cast into 9- or 33-pound 
pigs, up to 10-ton ingots, and billets. Bis- 
muth, boron, copper, lead, magnesium, 
manganese, nickel, silicon, titanium, and 
zinc were added to some orders to produce 
improved properties. The capacity of pri- 
mary aluminum at Ranshofen was about 
150,000 tons; secondary aluminum capacity 
was 18,000 tons. The capacity of the rolling 
mills was 75,000 tons. The company pro- 
duced a record 73,000 tons of rolled prod- 
ucts. In 1985, it signed an agreement with 
China for delivery of rolled aluminum 
valued at about $7.3 million. 

Copper.—AM produced copper metal at 
Brixlegg and copper and alloy products at 
Amstetten. The company employed about 
4,000 workers, and earned over $16 million 
in 1984, with 55% of it from exports. About 

8,000 of the work force was at Ranshofen. 
Iron and Steel.—The production of man- 

ganese-rich iron ore at Erzberg decreased to 
the 1982 level. The production of crude steel 
also declined. Iron ore and steel from ore 
were all produced by VA. Austria's private 
Steel industry was scrap-based, with a ca- 
pacity of about 170,000 tons, and produced 
long products such as rebars. The private 
Steel sector had reduced its capacity in 1983 
with the closure of Felten AG, which had a 
capacity of about 150,000 tons of wire. In 
1985, five private steel companies produced 
mainly rebars in electric furnaces. The 
scarcity of scrap in Austria was a signifi- 
cant factor limiting the production capaci- 
ties of the companies. 

VA suffered unprecedented losses, caus- 
ing the resignation of its chairman and the 
entire management board.* VA was Aus- 
tria's largest industrial group, with 70,000 
employees and with broad international 


interests, including steel and other interests 
also in the United States. VA's $537 million 
losses were attributed mainly to unsuccess- 
ful diversification, speculation on the oil 
market, and new areas of activity taken on 
to compensate for the decline of the steel 
industry. In addition, VA suffered operating 
losses and investment costs of about $290 
million at Bayou Steel Inc., its U.S. mini- 
subsidiary i in Mississippi, since Bayou’s 
establishment in the late 1970˙8. The Aus- 
trian steel industry, nevertheless, has pro- 
vided the most important technological de- 
velopment in the steel industry in the post- 
war period, the Linz-Donawitz process, 
which has been adopted in every major 
steelmaking region in the world. 

Of Austria's 5 million tons of steel capaci- 
ty, about 94% was held by VA, and the 
balance by private sector enterprises. Be- 
tween 90% and 95% of VA’s crude steel 
capacity was used for the production of 
carbon steel, and the rest for the manufac- 
ture of commercial grades of unalloyed and 
alloyed specialty steel. Specialty steel was 
produced almost exclusively by V A's subsid- 
iary Vereinigte Edelstahlwerke AG. The 
company was constructing a rod-bar mill at 
its Kapfenberg Works. The 100,000-ton-per- 
year mill, to replace an older mill due to 
close at the company's Judenburg Works, 
was expected to be completed by 1989, with 
startup set for 1990. Austria's steel capacity 
has remained relatively constant at 5 mil- 
lion tons, after an initial decline from a 5.5- 
million-ton capacity in 1975. 

The main sources of coal and coke for the 
Austrian steel industry were the CMEA 
countries, about 1.8 million tons; the United 
States, 500,000 tons; and the Federal Repub- 
lic of Germany, 200,000 tons. In addition to 
its own iron ore, Austria imported ore from 
the U.S.S.R., 1.3 million tons; Sweden, 
800,000 tons; and Brazil and Canada, 
700,000 tons each. 

Lead and Zinc.—Bleiberger Bergwerks- 
Union AG in Carinthia was the only pro- 
ducer of lead and zinc, employing 559 people 
in mines, 69 in lead smelters, and 147 in 
zinc smelters. Owing to ore depletion and 
complex mining conditions, the ore grade 
declined to 3.8% zinc and 1.8% lead. The 
ore was mixed with old tailings material 
containing 2% zinc. About 423,000 tons was 
mined from underground mines, and 414,00 


tons came from tailings dumps. Ongoing 
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exploration in the western section of the ore 
deposit added only small quantities to the 
ore reserves. 

Tungsten.—The only Austrian tungsten 
mine, in Felbertal, about 6 miles south of 
Mittersill-Salzburg, was also the largest in 
Europe. The processing plant was at Bergla 
in Styria. Open pit operations at Ostfeld 
were terminated; since its start in 1975, 
about 2.1 million tons of ore was extracted. 
Underground mining at Westfeld, across 
the valley, continued from seven known ore 
bodies. Wolfram Bergbau-und Hüttengesell- 
schaft mbH employed 93 people at the 
Felbertal Mine. 


Austria produced a variety of industrial 
minerals and building materials. Anhydrite 
and gypsum were extracted from 11 mines 
in the eastern Alps in Styria and Salzburg. 
Calcite was mined at Kainach and Salla, 
and precipitated calcium carbonate was 
produced at Ebensee. There were eight 
gypsum mines and plants distributed along 
the northern calcareous Alps. Graphite was 
mined at Zettlitz, Trandorf, Kaiserberg, and 
Trieben. The largest kaolin mine was at 
Aspang, south of Vienna, and another was 
at Schwertberg near Linz. Limestone was 
quarried for cement at Kirchbichl in Tyrol, 
Gartenau in Salzburg, Wietersdorf in Carin- 
thia, and Mannesdorf in Lower Austria. 
Salt was mined from underground and 
. brine wells near Bad Ischl, Alt Aussee, 
Hallein, and Hallstatt east of Salzburg. 

Magnesite —Magnesite was extracted 
from six mines, four in Styria, one in Carin- 
thia, and another in Tyrol. The processing 
plants were situated at the minesites. The 
mines employed 267, and the beneficiation 
plants had 3,286 workers in 1984. Produc- 
tion fell slightly in 1985, but essentially the 
same mines and plants have operated at the 
same level over several decades. Veitscher 
Magnesitwerke AG at Breitenau and Trie- 
ben, and Osterreichische-Amerikanische 
Magnesit AG near Radenthein were the 
largest producers of basic refractory prod- 
ucts. Opencast mining at Breitenau began 
in 1907, and the deposit was almost depleted 
in 1985. Almost all mining in 1985 was from 
underground by room-and-pillar system. Ac- 
cess into the mine was by a decline, and the 
ore was hauled by train through an adit at a 
lower level leading to the surface crusher. 
The ore was crushed and sintered, the 0 to 
40 millimeters in a rotary kiln and the 40 to 
200 millimeters in a shaft kiln; other ore 
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was sintered. Of the 1,000,000 to 1,200,000 
tons of crude magnesite produced, the 
Breitenau plant produced about 450,000 
tons. 

Talc.—Talkumwerke Naintsch GmbH, 
north of Graz, was the major producer of 
talc. The output is about 120,000 tons per 
year of talc and other associated minerals. 
The company was almost totally owned by 
Tales de Luzenac S.A. of France. In the 
Naintsch Valley in Styria, the Oberfeistritz 
mill processed talc and chlorite talc from an 
open pit and underground mine, at about 
90,000 tons per year. About 8096 was mined 
in the open pit. The mines are high in the 
mountains above the Naintsch Valley at 
Rabenwald-Krughof, and the ore was trans- 
ported down to the plant by aerial ropeway. 
Screening and hand sorting was done at the 
minesite before transport by ropeway to the 
plant. The products were bagged or deliver- 
ed in bulk from silos. About 6596 of the 
mine output was processed at Oberfeistritz, 
and the rest at Weisskirchen. 

The company also operated another mine 
at Lassing, where a new mill and mine shaft 
were installed in 1981. Mining was at a 
depth of about 650 feet. The product was a 
combination of magnesium hydrosilicate 
(talc) and calcium magnesium carbonate, 
with a high degree of whiteness. 

Other Industrial Minerals.—Talkum- 
werke Naintsch, which had acquired a facil- 
ity at Weisskirchen in 1952, produced a 
number of products for the paint and a 
varnish industry including mica, chlorite, 
and quartz from Weisskirchen raw mate- 
rials.” 


* 


Coal. Austrian production of coal has 
remained at about 3 million tons since 1975. 
Austria's overall demand for coal was fore- 
cast to grow by about 10% over the next 
several years, reflecting a national energy 
policy that aims at the substitution of coal 
and natural gas for heating oil and an 
expansion of thermal powerplants for pub- 
lic utilities. 

In the last few years, between 70% and 
80% of Austria's overall demand for solid 
mineral fuels has been supplied from 
abroad; this share was expected to grow 
further in the years ahead. Austria has 
been obtaining about 75% to 80% of its coke 
and coal from CMEA countries. In addi- 
tion to price advantages, a Austro-Polish 
loan agreement limits Austria in purchas- 
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ing coal from market economy countries. 
Other main suppliers were Czechoslovakia, 
the Federal Republic of Germany, and the 
United States. 

Austria operated 7 coal mines, worked by 
8,164 employees, in 1984. About 29% of total 
output was from surface operations. The 
Oberdorf surface coal mine at Koflach, near 
Graz, was the largest in Austria, operated 
by Graz-Kóflacher Eisenbahn und Bergbau 
GmbH, a subsidiary of VA. Surface oper- 
ations started in 1979, and its entire 1- 
million-ton annual lignite output was used 
by steam powerplants at Voitsberg and 
Graz. The area had been mined over the 
past 200 years by underground methods, 
and in 1985, two small, deep mines contin- 
ued to be worked adjacent to the surface 
mines at Zangtal and Karlschacht. About 
1,600 people worked at the Oberdorf com- 
plex, which included the 2 underground 
mines and a preparation plant. 

Wolfsegg-Traunthaler Kohlenwerk AG 
operated one mine at Schmitzwerke and 
another at Hinterschlagen in Upper Aus- 
tria by longwall and caving. About 30% of 
the output came from a small surface mine. 
The total production was 500,000 tons per 
year, with a work force of 750 people.!* | 

Natural Gas.—The output of natural gas 
was in gradual decline. Domestic preduc- 
tion accounted for 24% of Austria's con- 
sumption of about 170 billion cubic feet of 
natural gas, which was 16% of primary 
energy consumption. The state-owned oil 
and gas company, OMV, was investing 
heavily in developing a new gasfield 15 
miles northwest of Vienna at Hoflein near 
Klosterneuburg, which was estimated capa- 
ble of producing 5.3 billion cubic feet per 
year for at least 30 years. The gas is to be 
transported through a 13-mile pipeline 
across the Danube to the OMV’s station at 
Aderklaa. The deposit was discovered in 
1982. Thirteen wells have been sunk at 
about 10,000 feet. In 1984, proven and prob- 
able dry gas reserves were estimated at 420 
billion cubic feet. 

In 1985, 88% of gas imports came from 
the U.S.S.R., the rest from the Federal 
Republic of Germany. A possibility of im- 
ports from Norway's new gas deposit in the 
Troll Field in the North Sea north of Ber- 
gen could diminish Austria's dependence on 
the U.S.S.R. for gas supplies in the future.“ 

Petroleum.— The production of crude oil 
continued its gradual decline for the 20th 
year, since its record-high output of 19.9 
million barrels in 1965. Austria has been a 
minor producer of crude for more than half 
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a century. Proven and probable reserves 
were estimated at the end of 1984 to be 120 
million barrels. The refineries depended on 
increased imports of crude for operation. 
Imports from the U.S.S.R. accounted for 
26%, and those from the Organization of 
Petroleum Exporting Countries, for 5796. 
Austria was affected by the cutback in the 
U.S.S.R.'s oil deliveries in 1985. To broaden 
its sources of supply, OMV entered into a 
number of foreign ventures, most of which 
were not successful An agreement with 
Libya and Occidental Petroleum Corp. to 
take 25% of Occidentals production in 
Libya, however, was an exception. With a 
yearly production of about 76 million bar- 
rels, Occidental was Libya's largest produc- 
er. As of July 1, 1985, with the purchase of 
25% of the company's rights, OMV held a 
12.5% share, thus giving OMV access to 
about 4.6 million barrels of crude per year. 

The two main petroleum-producing com- 
panies were OMV and the various multina- 
tional oil companies, operating under the 
name of Rohól-Aufsuchungs GmbH (RAG), 
controlled by Shell Oil Co. and Mobil Oil Co. 
OMV produced about 75% and RAG pro- 
duced 23% of domestic output. Almost 
430,000 feet were drilled in 78 holes, some 
under 20,000 feet deep in the Kalkalpen 
calcareous formations below the Alpine arc. 
OMV drillers set a record in 1985 by sinking 
the deepest borehole in Europe at Zisters- 
dorf, reaching 28,225 feet. Secondary recov- 
ery methods accounted for 87.696 of produc- 
tion, and both OMV and RAG were experi- 
menting with tertiary recovery. In the Ried 
Field, RAG undertook the first pilot test in 
Westorn Europe ing to increase recov- 
ery from 30% to 40% by injection of carbon 
dioxide and water. 


1Physical scientist, Division of International Minerals. 
*Values have been converted from Austrian schilli 
(S) to U.S. dollars at the rate of 820.69 US$1.00 
average rate in 1985. 
«Financial Times Times (London). Mar. 26, 1986, sec. III, p. 6. 
1986, pp 282096 Mining in Austria. Min. Mag. (London), Oct. 
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The Mineral Industry of 


Belgium-Luxembourg 


By George A. Rabchevsky' 


BELGIUM 


The Belgian economy grew for the third 
successive year, despite new austerity meas- 
ures. The main characteristics of the econo- 
my in 1985 were a slight increase in the 
overall industrial production, relatively 
strong investment, and reduction in the 
trade balance deficit. The metals, minerals, 
and petroleum processing sectors were sig- 
nificant contributors to the economy, al- 
though the country has limited mineral 
resources and only a small mining industry. 
Most of the nonferrous minerals sector 
-Showed a slowdown in economic growth. 

The overall gross national product (GNP) 
rose about 1.0%, compared with 2.3% on 
the average for the European Economic 
Community (EEC) countries. Unemploy- 
ment, one of the highest in the EEC, declin- 
ed slightly in 1985 for the first time in 14 
years, but still remained at about 13.596. 
The declining number of white- and blue- 
collar workers in mines and in mineral and 
metal processing plants continued, while 
subeidies, such as for coal and steel, contin- 
ued to support employment. Between 1979 


and 1984, $8 billion? in subsidies was spent 
by the Government in the coal, glass, ship- 
building, steel, and textile industries.* 


Belgian overall industrial production rose 
by about 296, excluding construction, but 
preliminary information indicated that pro- 
duction from mining and minerals process- 
ing declined slightly. Pig iron, steel, metal 
production, and other processing industries, 
traditionally large contributors to the Bel- 
gian GNP, either stagnated or declined 
after 3 years of vigorous growth. Production 
in the industrial minerals sector was, as 
usual, more irregular, but most commodi- 
ties showed a declining trend in 1985. Pro- 
duction of coal continued its fourth year of 
gradual climb. Belgium, a significant proc- 
essor of petroleum products from imported 
crudes, continued to slow down its produc- 
tion. The small production of indigenous 
natural gas declined by over 45% in the last 
5 years. | 


109 


110 MINERALS YEARBOOK, 1985 


Table 1.—Belgium: Production of mineral commodities! 
(atric tone unless otherwise specified) 


Commodity* 1981 1983 1988 1984» 1985* 
METALS 
Aluminum -= 8,408 188 784 712 000 
Cum uda o oe 1176 K 1280 yir 1:200 
1 
ß0%%iil!.. oe eos eo ss 8,100 2,500 2,800 1500 450 
Secondary _..._______._______- 47,500 47,500 41,500 110,000 9,750 
CAA ee eee 50,600 50,000 50,600 110,500 10,200 
Refined, primary and secondary, including : 
ͤͤͤ SUE SORS TFERNEN 50 43 421,104 
d 496,584 1,696 1,268 400,000 
Pigiron | c. thousand -- 9,729 1,896 8,028 8,964 38,719 
: da- 90 90 90 95 90 
Crude... - -= da- 12,879 9,916 10,157 11 310,094 
Semi manufacture MC 8,892 196 T 8438 1 
Lead: 
Smelter:* 
, x 60,200 52,950 s €71,500 59,600 
Secomdarʒs / 222 28,000 28,020 80,000 790,000 28,000 
%%%/§ͤ ee 60,200 80,910 184,400 101,500 87,000 
Primary 78,900 06,000 96,300 89,600 71,000 
Secondary -------------------- 96,082 $3,720 $7,848 $8116. 81400 
Total® ono cL zicLLL cs 100,982 99,720 184,148 127,716 115,000 
,, ß 60 60 60 65 65 
a cae 65 
Secondary. --------------------- 2443 2,208 2,290 2,408 2,000 
Total — eodem Lc ec E 2508 2,208 2,220 2,408 2,000 
Zinc: 
Primary 234,100 228,900 262,600 210,700 277,000 
Secondary (remelted Linc—— 10,200 12,552 14,624 9, 
TUE ee tk es, 244,900 240,852 275,844 285,824 
. ĩ ĩðͤ d en oM 26,208 23,592 104 29,652 29 
Other, nonferrous: Precious metals, unworked, 108 
n ounces... 81,568 $3,231 87,152 40,815 89,000 
INDUSTRIAL MINERALS 
cM TER RR 89,900 89,900 39 39,000 40,000 
Cemen alic... thousand tons... 691 6,220 719 715 5,250 
— - D a a ENIM aaie : K 5 58 * j 69 69 
CFF ami 88 I 8 is 
3 thousand tons.. 2,004 1,868 1,596 1,980 1,400 
dolomite __.___.._ — da 148 150 174 190 = 
N content of ammonia ......... do 589 509 449 452 940 
Thomas slag, gross weight .. daa 496 898 250 254 260 
Carbonate JJJVJVVVVVVuE::! 8 —— 827,648 250,764 Mer 450,000 
Stone, sand and gravel: IM M id ' 
Dolomit thousand tons. — 697 1 718 2,982 100 
Limestone —.— 000. 27.888 24509 22044 20,520 19:000 
In blocks — cubic meters. 6 1 1 624 000 
ae: c uS US Cm x 
MONET thousand cubic meters. — 804 626 507 677 500 
Wed oe EER Sees 68 56 48 49 48 
„ ———— rez cc 9 8 9 15 8 
Crushed and other do- 807 610 545 768 600 
Porphyry, all types thousand = 75,100 75,083 4,106 8,915 8,000 
Quartz and quartzite |... Scc 198,417 216,648 469,720 $49,720 600,000 
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Table 1.—Belgium: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity* 1981 1962 1983 1984» 1985* 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
Rough stone including crushed 
thousand tona... 2,014 2.096 1,962 2,436 2,500 
Pavig ssec 1 11,112 12,444 7,506 8,000 
8 sand thousand tons. 6,516 6,848 6,768 6,686 6,600 
D a 5 4 $89 1244 1.558 1127 1400 
Glass sand. do 1.860 1716 1,668 1,680 1,500 
sand- do- 1,382 1 1,644 1,452 1,400 
Gravel, dredged____________ do... 4,994 4,188 5,840 5,100 
Sulfur, byproduct: 
JJ. ĩðͤ do 110 110 105 105 105 
Other forma do- 160 160 145 185 185 
Total do 270 270 250 240 240 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 2,000 2,000 2,000 1,750 1,700 
Coal: 
Anthracite _......__-— thousand tons. — 817 268 187 840 TPR 
Bituminouůun sz da 5,815 6.277 5,960 7,800 
1 b- d meo £m um um 
i et 50 46 24 = 
Manufactured _______ million cubic feet. 24,811 20,987 21,989 25,897 25,000 
Natural ___________________ sae 1,342 1,165 670 650 630 
Petroleum refinery products: 
„ thousand 42 gallom barrels__ 40,571 91,243 88,514 81,527 28,000 
Jetfuel „„ da 14,984 18,492 11,888 9,782 9,000 
Distillate fuel ol... 8 65,460 99 277 99 277 59,889 49,000 
Residual fuel oil... d 55,648 41,271 80,616 85,208 000 
„77 eee do... 280 300 260 250 
FFF da- 28,293 26,210 15,479 14,560 12,000 
Refinery fuel and losses... do— 14,904 10,680 10,690 7,580 6,250 
Total do 219,015 188,768 "168,450 159,106 129,775 


*Estimated. Preliminary. Revised. 
Table includes data available through Apr. 25, 1986. 
Indc (o the Belgi 


um produced a number of other metals for which only aggregate output 


*Data not reported; derived by taking reported primary lead output, plus exports of lead bullion, minus imports of lead 


lead output minus 


secondary refined 
they ints sore sd iba was micant pire a crept E 


remelted the figures are probably because 
22 imdeg tet data ore Got dtr 


— as follows, in metric tons: 1981— 8,000; 1982—6, 000 (revised); 1988— 7,900 (revised); 1984—8,100; 


and inciden rem (estimated). 
Known 


to include gold, silver, and platinum-group metals. 


Domestic demand has remained weak in 
Belgium, as a result of the Government’s 
austerity policy, which has been designed to 
handle the heavy Government deficit. In- 
dustrial expansion has been based largely 
on exports and approximately 60% of the 
value of the GNP came from this source. 
Preliminary estimates for the first three 
quarters of 1985 showed continued real 
growth, with exports up 3.5%; imports in- 


creased also. The trade balance continued to 
improve, but at a slower rate than in 1984, 
with the steel and metalworking sectors 
leading the way in heavy industry. The 
Federal Republic of Germany, France, and 
the Netherlands were Belgium’s principal 
trading partners. All metals raw materials 
were imported, as were mineral fuels. The 
United States exported small quantities of 
ore and metal to Belgium and imported 
steel and finished metals. The major ex- 
ports in the minerals industry were process- 
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ed metals and petroleum products. 

Because of excellent ports, Belgium pro- 
vided convenient facilities for reexport to 
many mineral and metal producing coun- 
tries. Because of their central location in 
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Western Europe, all three Belgian North 
Sea ports, Antwerp, Ghent, and Zeebrugge, 
were among the largest maritime concen- 
trations in Europe. 


Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Oxides and hydroxides 
Metal including alloys, all forma 
Cobalt: Metal including alloys, all forms 


1988 


1984 


788 


F 


United 
States 


Destinations, 1984 
Other (principal) 


Netherlands 24. 
West Germany 25. 


France 1,678; West Germany 24. 
United : 268; France 186; 


Sweden 
FW 


All to Ireland. 

France 492; West Germany 170. 

Netherlands 26; France 25. 

EM IT 

FÉ 2 West Germany 18; 
Romania 18. 


West Germany 227. 

Mainly to Netherlands. 

France 6. 

Netherlands 897; West Germany 160; 
France 81. 

Netherlands 99; 48. 

1105 3 641; y e 214; Italy 

8 West Germany 
2,802; 5 

France 1,102; Sweden 211; Spain 179. 

est Germany 11,675; Netherlands 

i 19151; — 46,886; 

Wot German 97,885; France 51,862; 
Netherlands 85,061. 


Netherlands $4,135; Switzerland 
$2,941. 
ae 820; United Kingdom 


Frenos LA 249. France 10,78; 
Netherlands 8481. ° 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


and residue lead—- 
Ash a containing 


1988 


1984 


98 
815 


United 
States 


Destinations, 1984 
Other (principal) 


est Germany 240,228; France 
191 728, eee 117,525. 


Netherlands eran 9,519; 
West Germany 


West Germany 1,545; France 1,092. 
West Germany £774, France T381; 


France 1,548; Italy 614; West Ger- 
many 476. 

West Germany 727; Denmark 549; 
Netherlands 885. 


France 1,085; West Germany 931; 
ders 
FFF 
mana I 4; Canada 5. 
— am aa Al. : Nether- 


6 West Germany 61; 
Netherlands 55. ' 


Netherlands 6; France 2; West Ger- 
many 1. 


West 17; Netherlands 
5 
France 5,754. 


All to Singapore. 


West Germany 
West Germany ii Italy 2; Ne Nether- 


Italy 181; „ Wert Germany 84; Nether- 
lands 61. 


United See ee 
Wont armany S Norway 255; 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1968 1964 
Me Other (principal) 
METALS —Continued 
Nickel: 
Ore and concentrate... 51 10 1 Netherlands 9. 
Matte and speies __........_._ 8 $ — All to Netherlands. 
Oxides and hydroxides _.._.._._ 26 1 a to Yugoslavia. 
Ash and containing nickel .... 5,988 4441 sus 2,551; Finland 1,851. 
Scrap .------------- . 708 848 119 West Germany Switzerland 188. 
Un route 441 254 — West Germany 70; 70; Italy 
Semimanufactures _.._._._— 232 271 5 West 108; Netherlands 57; 
Gaited Kingdom 2 
um-group metals: 
8 value, thousands. $10,136 $5,048 West Germany $2,150; United King- 
T ~ ~ dom $1,482; Switserland $818. 
e 
thousand troy ounces... 1,194 208 W 16; Netherlands 9: 
Rare-earth metals including alloys, all 
535 sa Aen e a ($ 89 ~~ All to West Germany. 
5 = $17 $56 -- United Kingdom $22; West Germany 
Silicon, high-purity _..__________ 1 1 — to France. 
Wests ond value, thousands. $5,848 $1,988 Netherlands $1,178; West Germany 
Metal including alloys, unwrought ] B aiii Tus 
un 
and partly wrought 
thousand troy ounces. — 84,381 26,388 2,047 “Guia an 
2191; 2,148. 
Tellurium and arsenic, elemental .... _ _ _ 46 98 6 Uni Kingdom 37; West Germany 
Tin: i 
aaa E EE UTS 
Metal including aer — 107 50 — Netherlands 84; West Germany 8. 
Unwrought._____________ 1,160 1,648 114 West ( 511; United Kingdom 
Semimanufacturee . 10⁵ 75 15 West Germany 17; Iraq 10; France 8. 
Dum ccr UE 97,600 85,058 7,221 Wes. imm 8,765; Italy 1,998 
s NEC M Algeria 1,950. dc 
BCED. esl educ 25 48 dh valed Eque 19; France 15 wem 
U 777. 8 1 -. All to United 
— F 109 140 8 Italy 48; Fin II; France 19. 
Tee 5 à Q ba pu fo aa Garman: 
So eee = eae 
Bap oaen 18 28 Went Germany 25; Austria 3. 
Unwrought_ ~~... 8 17 2 Austria 9; Iran 2. 
. Semimanufactures __ _______ 72 94 =s Netherlands 50; United Kingdom 15; 
Uranium and/or thorium: 
3 NE 2 -- Netherlands 1. 
d $90 Netherlands $72; France $22. 
ue, z ads 
E 8 United Kingdom 2. 
Vanadium: — — — . u dn 
Ore and concentrate 4 2i 
Oxides and hydrozides |... 83 -— Canada 802; France 206. 
Ash and ue containing vanadium 1,168 4,477 =! bi Germany 8,094; Netherlands 
Metal including alloys, all form 15 189 _. West Germany 96; Italy 88. 
Ore and trat 41.821 28,282 -~ France 15,847; West 
concen M 5,84 „ 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Other (principal) 


Diatomite and ether infusorial earth _ .. _ 
See footnotes at end of table. 


West Germany ; France 1,822; 
Netherlands 

Wost Germany 9515; France 2287; 

Frane 2504 Went Germany 
Netherlands 685. et 

France 18,876; Netherlands 17,267; 
West Germany 10,526. 


Netherlands 10,951; France 1,076. 
Netherlands 262; France 190; West 
Pig ht: West Germany 374. 
Netherlands 246; United Kingdom 
216; Israel 181. 
ed 1,659; West 5 402, 


we fin Uni ; United Kingdom 


Netherlands 11,428; U Kingdom 
9,290; Norway A eae 


West Germany Netherlands 
aree e die ety 481. 

Mainly to Netherlands. 

tina 22; Venezuela 15; France 

Brazil 4. 

Netherlands ls West Germany 


N 
Wort Umm, 30,580; Saudi Arabia 
18,264; Netherlands 18,157 


West Germany 1,250; France 71. 


W 440; Italy 1 
Netherlands 978. West s 39. 
; West Gérmany 


United 5,019; Ireland 1,544; 
West 32. 
Netherlands 1 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


1988 


Destinations, 1984 
Other (principal) 


All to 
West 1,662; 158. 
Netherlands 26; West 9. 


France 21,268; Netherlands 17,709; 
West Germany 3,889. 


Wet vedi $52. France ii 

wet 8 HAS 11 

PE West Acn 211; | 
United Kingdom 85. j 

ee 

Notherlands 68,567; West Germany 

LC pranon tay? 
etherlands 649,099; West Germany 
164,668; Sweden 35,281. 


Netherlands 879. 
1 1,191: Algeria 787; Turkey 


Netherlands 1,611; France 796; Zaire 
France 7; West Germany 7; United 
Kingdom 7. 


Netherlands l: 
nay aai; Wes Qe int 3,681: 


All to West Germany. 
Netherlands 108,111; France 89,828; 
West Germany 38,218. 


Venezuela 5,000; France 1,621; 
Netherlands 800. 


ee 5 hie — 16. 

est 7: ; 

— 

Netherlands 868; West Germany 256; 
France 251. 

Netherlands 5,705; France 2,578; 
West Germany 525. 

Netherlands 210; France 205; West 

France 128, West Germany 7. 


Netherlands 1,250; France 1,045; 
West Germany 253. 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
1983 1984 
ere cone Other (principal) 
INDUSTRIAL MINERALS —Continued 
Crude including native and 
3ST 1,419 8,181 West Germany 8,873; France 2,827 
precipitated, sublimed _ 79 79 pln px 26; West 
Sulfuric acid 77,187 160,456 21 etherlands 65,584; United Kingdom 
45,922: France 25,725. 
Talc, steatite, soapstone, pyrophyllite .. 25,510 88,566 Sige va 151 9,121: ee King- 
Vermiculite, perlite, chlorite. _ _____ 20,016 18,820 19 PSU 
8,056. 
Other: 
* 55 tona. _ 1541 808 @) Netherlands 288; France 21 
dross, not metal-bearing 
P 2,484 2.225 West Germany 944; France 585; 
Netherlands 844 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural 67,579 105,181 France 87,079; Netherlands 18,068. 
Carbon black 948 5,545 231 United Kingdom 4,073; France 612. 
Anthracite... thousand tona 19 120 _. United Kingdom 58; France 46 
Bituminouins — en 122 1,099 oe Wen ony ae 288; 
Briquets of anthracite and bituminous 
rien 8 une 17 88 "T Netherlands 64; United Kingdom 10; 
Lignite including briquets do- 0 5 — United Kingdom 8; France 1 
Coke and semicoke... FINA 804 -— France 383; West Germany 160; 
United Kingdom 110 
Ges, natural: Gaseous 
million cubic feet. ®© 3 Al to Netherlands. 
Peat including briquets and litter 7,087 8,531 5 Francs 6,851; Netherlands 1,589. 
Crude. thousand 42-gallon barrels 546 570 @) Netherlands 569. 
i 1 ES dini 3,850 2,547 "T Netherlands 1,777; United Kingdom 
Gasoline __________ do 31,963 29,520 2695 West Germany 7,188, Switzerland 
1147; Netherlands 6, 
Kerosene ad jot Neel rer 11252 8001 220 West Germany a United King 
nr end dom 668; bunkers 2,495. 
Distillate fuel olli da 81,142 29,042 142 hi Germany 16,455; France 3,947; 
Lubricants... do... 2,874 2.757 2 Netherlands 695; West Germany 214. 
Residual fuel oil. do... 88,554 44,877 3,898 United Kingdom 14,174; Netherlands 
6,520; bunkers 8,826. 
i e E^ 2,581 1,999 Netherlands 474; United Kingdom 
m di 822; France 274. 
Bituminous mixtures do 84 89 ee Note ania S1; Pranc Vi; Men Ger 
Petroleum ohe. do 101 161 N 140; Netherlands 14. 
Revised. NA Not available. 
VTable prepared by Jozef Plachy. 


Less than 1/2 unit. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
| Sources, 1984 
1983 1984 i 
ni United Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 806 508 15 West Germany 478; France 12. 
m Alkaline-earth metals 85 96 -— France 14; Netherlands 19. 
Ore and concentrat o 84,802 40,586 — Went 25,081; China 7,547; 
1 
Oxides and hydroxides 26,591 28,189 2,098 West Germany 20,847; Netherlands 
— residue containing aluminum 4,589 7,916 i France 5,576; West Germany 1,917. 
mM EEE 58,085 57,981 1,640 France 28,547; Netherlands 11,548; 
| West Ca 168808 V 
Unwrouht -------- 288,998 811,597 18 B Yr 1 2i Germany 
Semi manufacture 90,226 007 558 West Germany 747 France 21,070, 
m n Netherlands 15,479. ii 
Ore and concentrate... ______ 4,965 6,097 20 Bolivia 2,696; Turkey 1,981; Nether- 
Ordens 272 646 8  France415; United Kingdom 1 
Metal including all forma 540 201 -- N 175; France 11. 
Arsenic: Oxides and acids 89 84 6 United Kingdom 10; France 6. 
ue um d ee m mt its —— 17 UE China 5. 
Metal alloys, all forms — ~~ 6 1 Mainly from West Germany. 
Cadmium: Metal including alloys, | 
forms f 8 1,668 1,190 5053 oo 411; Zaire 151; France 
Cesium and rubidium: Metal including 
all form 444444 11 2 -— Italy 1. 
um: 
Ore and concentratoo 8,848 4,228 -— Netherlands 4,117; Republic of South 
Oxides and hydroxides _._______ 993 865 West Germ: ; Netherlands 93; 
hydroxides ® T Germany PES IM 
Metal including alloys, all forms ..... 284 232 17 France 64; United Kingdom 64; West 
Germany 45. 
Ore and concentrate 20 1 -— All from United Kingdom. 
Oxides and hydroxides _ ~~ 34 80 ae CC 
Metal including alloys, all forms a 15 85 5 . 
Columbium and tantalum: 
and concentrate... — 997 1,878 66 Canada 1,299. 
Ash and residue colum- 
bium and/or tantalum 581 1,108 Netherlands 780; West Germany 318. 
including all forms: 
Columbium (niobium) |... 1 1 All from West Germany. 
Tantalumnn 4 17 48 81 Austria 8; West Germany 8. 
and concentrate 10,706 2047 586 Peru 610. 
Oxides and hydronides — 200 185 ied FFF 81; 
Sulfato 1,581 1,611 __ Netherlands 899; U.S.S.R. 257: 
United aom 
Ash and residue containing copper 81,102 45,577 5.870 ein 10,098; Sweden 
Metal including alloys: 
PERRO aha Sey ae RUM ERN 181,918 115,166 2,880 United 
17,906; Netherlands 16,788. 
Unwrouht ------ 889,285 396,725 1,576 Zaire 21 75 lic of South 
Semimanufactures 48,649 47,599 895 West Germany 24.676; France 8,818; 
Waste and sweepings 
value, = $1,616 $2,268 @ France $998; Netherlands $798. 
and 3 t i : 
troy ounces. . 7,741 1,987 288 eens 1,108; West Germany 
Hafnium: Metal including alloys, all 
pene Ne eae ON 8 TS 20 -— All from Netherlands. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


Sources, 1964 
Commodity 1988 1984 
perso Other (principal) 
METALS —Continued 
Iron 
Iron ore and concentrate: 
roasted pyrite 
thousand tons 17,519 19,701 t ir T eid Brasil 8,909; Sweden 
. 3 da 41 55 _. All from West Germany. 
| Sera da 1,045 1,672 21 West Germany 611; France 520; 
Tc" Netherlands 872. 
QM 3% MEN ERN 66,247 108,796 67 France 68,708; West pias 28,889. 
Ferrochromium ——.....— 4 1,608 9,028; Y 
34,896 44,91 "Tals Nether 
Ferromanganese.. . — — — — . — 58,479 52,460 — France 28, A NENNT 16,199; West 
Ferromolybdenum. ......... 812 298 EE Netherlande 110; West Germany 62; 
Ferronickel ........._ 6,407 6,822 ERES em 
Ferrosilicochromium — — — — — 1 89 Em Wa G 
uo P P T 
Ferrosilicon.. ..-------— 88,056 29,170 zc EU ume 18,678, i lta 7,101; 
Unapecified ee ee 7402 4395 4l France $06 056; West Germany 789; 
Feen i Unkel Kingdom 760. ' 
thousand tona. — 1,018 1,141 France 410; West Germany 307; 
o Netherlands 232. 
1 
6 SNR 1,012 009 8 France 819; West Germany 243; 
Universals, plates, sheets ° ] e: 
m 716 850 @) Netherlands 848; West Germany 191; 
Hoop and strip . . do 124 182 ($ a Wost Germany on Nethen: 
Rails and accessories du 8 6 @) France 5; West Germany 1. 
EEE EREE TOPON 64 82 e] feodo ety 51; France 18; Nether- 
do 808 299 2 T 
Castings and forgings, rough 
do... 54 66 8 France 27; West Germany 22; Nether- 
lands 16. 
Ore and concentrato 85,480 67,774 300 Peru 89,955; Greece 12,544; Mexico 
Ash and residue containing lead... 11715 6315 1 H Tao aan 9,4; France 9,130 
Metal incidi containing — , 9 0,954 Kingdom 9,474; 180. 
SUED Ln See 18,485 16,058 20 Netherlands 6,876; France 8,270; 
Unwrought. . 68,301 51,950 149 94545 16,988; France 
Semimanufactures — — — — ~~. — 1,771 8,891 1 West Germany 1, 3 
Lithium: 
eee 163 "1 NN Mainly from ca Gina 
^ including alloys: M oe ° 
ae it! 8 182 194 el United 3 
Unwr out 2,817 8,804 à jer 1,106; Italy 880; France 
Semimeanufactures _......___ 458 646 101 Wes Germany 210; France 86 
Ore and metall 
5 MR N -- 162,658 221,568 1 fo OE Africa TAN; 
. Oxides | LLL LLL Ls s ------ 007 T gdom 264; ; 
4, 687 80 Uni . 
Metal including alloys, all forma 1,757 2,888 928 France 796; West Germany 70. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities! —Continued 
(Metric tons unleas otherwise specified) 


Ash and residue containing tin 
Metal including alloys: 


1983 


vs P 


28 8 Bex 


z Ss 


1984 


United 
States 
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Sources, 1984 
Other (principal) 


Spain nin 1018 Netherlands 2,349; Fin- 


Netherlands 

Netherlands 188 $$ beten K Kingdom 

Austria 9; France 8; West Germany 8. 

West 14. 

Netherlands 

Ne Hin 1,245; West Germany 

Ue ance 188; West erly maid 116. 
nited Kingdom 495; West Germany 

Unita 
Netherlands 142; Sweden 51 
Netherlands 1,117; West Ga aiis 


946. 
ér Germany 519; United Kingdom 


Netherlands $5,818. 


United 
many 11,414. 


Austria 17. 


United Kingdom $45. 
es fed Kingdon 84; Netherlands 8. 


84,594, West Ger- 


5 . Canada y 
France $218. 

Netherlands 16,271; United Kingdom 

Sweden 121. 

8 p Tenian 278. 

Netherlands 55; Malaysia 80. 

Prince 70; Netherlands 53; Ireland 

Netherlands 717; Singa 421; 
Malaysia 871. Visi 


Nether 142; West Gerinany 95; 
France 56. 


Canada uis acme of South 
West Germany 4,999; France 677. 
United Kingdom 64. 

United Kingdom 54. 

isay 40; West Germany 38; France 
ars 188; Netherlands 65; Austria 


China 5; France 2; West Germany 2. 
All from Netherlands. 


France 19; United Kingdom 16; West 
France 4; est Germany 4; United 
Kingdom 4. 
Netherlands 99; France 2. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
1983 1984 : 
METALS —Continued 
iig and/or thorium: 
value, $29 $413 -— United Kingdom $867. 
Metal including alloys, all forms: 
Uranium .....-..-- a $18 — France $685. 

- Thorium N 81 816 Went Germany $11; Netherlands $5. 
88 —— 5 5 4,082 4796 738 China 1,410; Netherlands 961; Repub- 
Ash and residue dis E 8,187 18,579 pi gf South Africn BBD. ir. 

con um 3 a 
Metal including alloys: 
———— 8 m 2 us Mainly ir. West Germany 
Unwrought ..----------- 27 206 199 of South Africa 6 
Ore and concentrate 572,584 577,076 ec Canada 159,868; France 98,284; 
Oxides _.._.______________ 10,801 12,489 181 France 4 - Notherlands 4,187; 
Blue powder 494 898 Netherlands West Gs ae y 99 
ue Por 22 ss Se 5 8 
Lum M ito 5,466 4,019 19 West, Germany 2,220; Netherlands 
Ash and residue containing zinc 42,223 41,066 4,775 West Germany 22,121; Netherlands 
Metal including alloys: omen 
. ee 10,978 9,159 142 West Germany 4,465; Netherlands 
2,717; France 1,083. 
Unwrought.__..._._____- 58,149 49,852 "m Netherlands 51,000; France 1,168; 
Semimanufacturens 19,485 16,459 9 France 14.088; Weet Germany 1,761. 
Zirconium: 
Ore and concentrate... 8,818 4,416 45 Bir E 8,124; West Germany 
Metal including alloys: " 4 T 
Unwrought..------------ 6 2 -. All from West Germany. 
ufactur ess 107 108 88. 
Ores and concentrates... 041 121,917 mes e. 
Oxides and bodroxidees 198 269 8 France 105; West Germany 50 
Ashes and residues... 16,898 19,082 9, 505 Kingdom 789; Netherlands 
Bese metals including alloys, all forms à -—- Mainly from United Kingdom. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, | 
BO o oa une 18,949 509 100 West Germany 6,681; Greece 57 
s Netherlands kn x 
Artificial: 
Corundum ______________ 5,481 7,885 29 West s 2,504; France 2,741; 
Silicon carbide... 3,212 4911 1 West Germany 2,621; Italy 1,084; 
Dust and powder of precious and semi- 
precious stones incl diamond 
Las a ph 8,681 8,088 768 Ireland 1,591. 
ee * 8,054 8,629 100 West Germany 1,002; France 571; 
Netherlands 557. 
Asbestos, cru 85,882 34,882 175 Canada 16,245; 4,848; Republic 
of South Africa 916. 
Barite and witherite. .... 1,250 8,165 — West DD France 956; 
Netherlands 276. 
Crude -— borates.. _~ ir^ icm 17 Turkey uade i at esa 84,468. 
Oxides and acids ss 1,885 2731 — France 1,980; Italy 849; 211 

Bromine____________________ 911 658 __ Israel 1,172: United 

Cement.____________________ 191,177 211,658 40 Ne rlané 147,782; West Germany 

cha 155,989 170,804 28 France 149,996; Netherlands 18,749. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1988 


2 
1,102 


90, 
9,410 


1,102 


420,528 


194 
1,656 


107,017 


524 
20,905 
28,587 


4,604 


United 
States 


Sources, 1984 
Other (principal) 


est Germany 14,986; United King- 
Wome eI. 


West est Germany . France 15,817. 
QE ene ; West Germany 


Nether- 
ande f de 78,709, France 361. ier 
V Spain EL. ” 


United Zaire 
um 
Denmark 

8 5,262; enmark 1,112; 


hess 21 A ley: Germany 155, 


France 471; kant Germany 
Norway 81,727. 


Netherlands 7 ; France 5,041; 
Wet Germany b 


MARO 2,414; West Germany 
West est Germany 284; Netherlands 147; 


France 


44,123; 
Japan 78; Netherlands 
pdt ur 3 ; Japan 291; 


Pree 72.087, West Germany 31,295. 
Netherlands 346; France 59. 


Italy 4966; Austria 3,778; ; United 
West 17,980; East Germany 
5,657. dé 


Indis 2,278; France 916; Madagascar 

Switzerland 14; South Korea 5; 

France 8. 

Chile 22,448; France 981. 

Morocco 1, d pepe 

United Kingdom 141; France 63. 
mans 


M OG IaHy 7,098 
West € 1878), Frane Lene 9.228 
East Germany 4,623. 


Ireland 458; France 11. 
TE 202,761; Norway 53; Finland 


Netherland 888 West Germany 488 
France30. — i 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Kerosene and jet fuel... da 


1988 


824,785 
180,826 


114,614 


5,854 


1984 


109,610 
NA 


284 
108 


United 
States 


Sources, 1984 
Other (principal) 


West Germany 70,919; Netherlands 
21,008; France 1 16.068. 


Wost rtr i 42; Re- 
public of South Africa 18. 

Netherlands 80; France 27; Italy 18. 

West Germany 16; Netherlands 11; 


Netherlands 158; “nied pinguom 
1,857; West 


United Kingdom 181; France 40. 
West Germany 68; France 12; 


Netherlands 7,197; West Germany 
871; France 812. 


Netherlands 76,880; Canada 71,028. 
France 


EIN. France 1,684. 


France 156,216; 
Branca 11 725 


Leden 5.654. 
U.S.S.R. 51,857; Spain 7,925. 


7 

many 177. 

France 498; Netherlands 249; West 
Germany 98. 

France 68,519; Netherlands 1,594. 

Netherlands 15, France 14,759; 
West Germany 13,020. 

West Germany 857; Netherlands 85; 


West Germany 1,274; Republic of 
South Africa 1,785. 


Netherlands bates We Ge 60,989. 
80,192; U.S.S.R. 178067 í 


"21100; USSR 19200. ^ 


Netherlands 3,796; United Kingdom 
i est 365. 

N T aia ; Spain 1,756; 
WestQermany 86 France 38; Nether- 
Netherlands 1, 1,182; United Kingdom 
Rar rere 21,017; U.S.S.R. 10,122; 


Netherlands A and France 918; West 
Germany 602 


124 


MINERALS YEARBOOK, 1985 


Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1988 


COMMODITY REVIEW 


Metals.—/ron and Steel.—In 1985, world 
raw Steel set a new record high of 715 
million tons. Belgium's production, how- 
ever, dropped and slipped one notch in the 
ranking, to 17th place. Belgium's total steel- 
making capacity was cut to 14.7 million tons 
in 1985 from 15.5 million tons in 1984 and 
16.8 million tons in 1988. Over 90% of 
Belgian steel was produced in oxygen con- 
verters. There was again a drop in the 
number of employees in the iron and steel 
industry, by about 8.5%, to 35,600 in May 
1985. 

Cockerill-Sambre SA (CS) was Belgium's 
largest iron and steel producer and ranked 
25th among world producers. In 1985, it 
produced 4.5 million tons of steel, considera- 
bly below capacity. The company lost about 
$117 million, which was attributed to low 
steel prices, a strong U.S. dollar, and high 
labor costs. According to the compeny's 
development plans, drawn up by the Gov- 
ernment, a decrease to a loss of $39 million 
in 1986 was forecast. CS's board of directors 
approved plans to invest about $195 million 
in improvements to flat product rolling and 
processing. The hot-strip mills at Carlam 
and Chertal as well as the cold-rolling mills 
at Tilleur, Liége Province, are to be modern- 
ized, and tinplate production concentrated 
at Tilleur. 

By midyear, CS had closed 14 of its 
coking, steel, tinplate, and wire plants. The 
closures reportedly affected 5,522 manual 
and administrative workers. On the other 
hand, $168 million was invested in new 
projects, which included modifications in 


Sources, 1984 

1984 

guno Other (principal) 

60 _. Netherlands 21,835; U.S.S.R. 18,474; 
ET United Kine 8872 ane 
685 5 Netherlands 28%; France 204; West 
87 2 France A; Netherlands 16; West Ger 
1978 1,83 Netherlands 124; United Kingdom 


blast furnaces, continuous casting mills, 
chrome- and tin-plating lines, and others. 

Sidmar SA, Belgium’s second largest steel 
producer, installed a continuous slab caster 
at Ghent, at a cost of $119 million. The new 
caster is a twin-strand unit with annual 
capacity of 2.4 million tons of slabs, which is 
about two-thirds of the plant’s raw steel 
production level of 3.2 million tons per year. 
At the inauguration in September, the com- 
pany announced plans to deliver 1.5 million 
tons of cold-rolled (CR) sheet to the U.S.S.R. 
between 1985 and 1990. The steel, sold by 
Sidmar under a long-term contract with 
Promsyrioimport, is to go mostly to the 
Soviet motor industry. The increase in the 
CR sheet trade will increase Sidmar’s total 
shipments to the U.S.S.R. to 5 million tons 
by 1990. 

Usines Gustave Boel SA, the third largest 
Belgian steel producer, producing 18% of 
the national output, and the largest private- 
ly owned steelworks, ordered a new continu- 
ous slab caster from Siemag Transplan 
GmbH of the Federal Republic of Germany, 
which will mean ending its ingot casting. 
The machine is to be a single-strand unit 
with a capacity of 600,000 tons of slabs per 
year, 650 to 1,800 millimeters wide and 200 
millimeters thick; it is to be installed at the 
company's steelworks in La Louviére. The 
cost of the project was set at $32 million and 
was scheduled for completion in 1987. 

Nonferrous Metals.—Metallurgie Hobo- 
ken-Overpelt SA (MHO) was the major 
producer of nonferrous metals. Vieille- 
Montagne SA (VM) was the only other 
producer of nonferrous metals, and sur- 
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passed MHO in the output of zinc only, at 
about 58% of domestic capacity. Both com- 
panies were totally owned by the Société 
Générale de Belgique SA (SGB). All nonfer- 
rous metals were produced from imported 
raw and secondary materials. 

Belgium was the third largest producer of 
cadmium in the world, after the U.S.S.R. 
and Japan, and in first place in Europe in 
the production of copper. The Belgian non- 
ferrous industry ranked fifth among the 
world's producers. 

In 1985, MHO began operating a new 
plant at Olen for the treatment of complex 
cobalt-bearing materials, including its own 
cobalt-bearing byproducts and imported 
scrap, by a proprietary process. The total 
investment was about $11 million. The 
plant at Olen also processed complex nickel- 
bearing scrap and produced other specialty 
and rare metals. 

Belgium was the largest producer of 
smelter zinc in Western Europe. Zinc was 
produced by VM at Balen and by MHO at 
Overpelt. Over 60% of production was ex- 
ported. The output of zinc continued to rise 
for the fourth year, despite a slowdown in 
demand, and in 1984 was the highest in the 
past 10 years. The increase in production 
was attained with existing capacity, which 
has been underutilized. The production of 
semifinished zinc products, however, declin- 
ed for a third year. 

VM, the largest Belgian zinc producer, 
operated mines in Sweden, produced metals 
in Belgium and France, and processed rare 
metals in Belgium, France, and the Federal 
Republic of Germany. Most raw minerals 
used at VM's electrolytic plants were zinc 
concentrates, preroasted in fluidized-bed 
furnaces and leached according to a process 
developed by the company and licensed all 
over the world. The company operated a 
large zinc refinery in Balen, and another at 
Auby, France; production facilities in An- 
gleur for zinc powder and dust; and semifin- 
ished products facilities at Viviez, France. 
Balen and Viviez also recovered copper; 
cadmium was recovered at the Balen plant; 
lead, at 50% concentrates, was obtained by 
flotation of the electrolytic sludge; and sil- 
ver was recoverod at Balen and at Viviez. 
The extra large tankhouses handled large 
cathodes, and had a total capacity of 180,000 
tons of high-purity electrolytic zinc per 
year. VM operated three roasting plants 
near the electrolytic plants at Balen, Bel- 
gium, and at Viviez and Calais, France. VM 
planned to do its roasting in 1986 at a new 
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plant at Balen, with 850 tons per day of 
capacity, and at Calais with 190,000 tons per 
year of capacity; the Viviez plant was to be 
shut down. Semifinished products were still 
to be manufactured at Viviez. 

Zinc powder and dust were produced at 
VM's plants in Angleur and in Creil, 
France, using three different processes: 
electrolytic zinc pulverization, the crucible 
distillation process, and the fractional distil- 
lation process. 

Industrial — Minerals.—Cement. —There 
were 7 major cement companies operating 
in Belgium, encompassing 13 separate 
plants. SA des Cimenteries (CBR), owned by 
SGB, was one of the largest. CBR completed 
construction of a new dry-process clinker 
plant at its facility in Antoing in 1985. The 
plant cost about $50 million, and will have a 
clinker production capacity of 2,600 tons per 
day. The dry process was considered more 
economical than the wet process, which is 
more common in Belgium. The plant was 
expected to be completed in the early part 
of 1986. Plans were prepared by the compa- 
nys own engineering department, which 
chose the equipment for all parts of what 
will be a fully automated plant. CBR has 
awarded the contract for major equipment 
to Aumund-Forderbau GmbH of Rheinberg 
in the Federal Republic of Germany. In 
1984, CBR also increased the clinker pro- 
duction capacity of the dry-process kiln at 
its subsidiary, Eesrste Nederlandse Cement 
Industrie NV, at Maestricht, the Nether- 
lands, from 600,000 to 850,000 tons per year. 
The company also began the full conversion 
of all its existing kilns from natural gas or 
fuel oil to coal. 

Diamonds.—The Antwerp diamond trade 
and industry continued to play an impor- 
tant part in the overall Belgian economy. 
Antwerp also remained the world's most 
important trading center for rough dia- 
monds in 1985. According to the Antwerp 
High Diamond Council, 1985 was another 
good year for the Belgian diamond sector, 
which continued its upward trend of the 
past several years. Turnover increased 3.8% 
to a total of over $6 billion. Diamond im- 
ports amounted to about $3.1 billion, and 
exports amounted to $3.2 billion. 

The United States and Japan remained 
the top markets for Belgian diamonds, 
while the European market weakened 
somewhat. Imports from India stabilized, 
while imports from Israel declined. Imports 
from the U.S.S.R. rose in volume, but not in 
value owing, reportedly, to Soviet dumping 
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of diamonds until May of 1985. A total of 56 
million carats of rough diamonds was im- 
ported, 35 million of which were of gem 
stone quality. 

Salt.—Solvay & Cie. S.A. was the sole 
domestic producer of salt, and one of West- 
ern Europe's largest. Solvay had salt oper- 
ations in France, the Federal Republic of 
Germany, Italy, Portugal, Spain, and Swit- 
zerland, and was the largest importer of 
salt. Of the total of about 6 million tons of 
crystallized salt produced by the compeny, 
only a small amount originated in Belgium. 
Solvay transported undisclosed quantities 
of brine from its saltworks in the Federal 
Republic of Germany to its chemical plants 
by pipeline. Most of the brine came from the 
EEC countries, principally the Federal Re- 
public of Germany and the Netherlands; 
reexports went primarily to France and 
back to the Netherlands. 

Sodium Sulfate. Western Europe's larg- 
est single producer of synthetic sodium 
sulfate was Belgium's Teesenderlo Chemie 
SA, which accounted for at least 9096 of 
Belgium's production capacity. The compa- 
ny is based in Brussels and controlled a 
800,000-ton-per-year plant at Tessenderlo. 
About 85% of Tessenderlo’s production 
was exported within the last few years 
mostly to Western Europe and some to the 
United States. The product is sold in bags 
with a minimum sodium sulfate content of 
98.5%. Capacity of the plant has remained 
unchanged since 1980, when total Belgium 
production was on a par with that of the 
Federal Republic of Germany. The closure 
in 1983 of the Federal Republic of Ger- 
manys leading producer, Duisburger 
Kupferhiitte GmbH, and the consequent 
reshuffling of production levels to compen- 
sate for the shortfall within the Western 
European market, enabled Belgium to 
maintain its position as a leading producer 
of synthetic sodium sulfate. 

Mineral Fuels.—The energy sector in Bel- 
gium was highly dependent on imported 
energy. In 1983, Belgium defined a set of 
energy policy objectives. Priority was given 
to the use of domestic energy for reducing 
the country’s dependence on imported fuels. 
Since then, there have been no significant 
changes in the policy guidelines. 

Belgium had a fairly comprehensive ener- 
gy conservation policy. Government spend- 
ing on energy conservation, which rose 
dramatically in 1983, was increased in 1984, 
and again in 1985, by a total of almost 25%. 
Belgian research and development activi- 
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ties concentrated on developing the use of 
coal, nuclear power, and renewable energy 
sources, and on improving energy efficien- 
cy. An important project for underground 
coal gasification continued with West Ger- 
man cooperation. 

Coal.—Several industries of the EEC 

countries continued to receive subsidies 
from their governments. France’s subsidies 
were the highest, followed by Belgium, the 
United Kingdom, and the Federal Republic 
of Germany. In 1984, Belgian mines receiv- 
eee eee eee 
million toward the cost of stockpiling coal. 
In addition, those mines in the Campine 
area in northern Belgium that produced 
coking coal received $82 million for operat- 
ing losses, while the southern Belgian 
mines received $7 million. 

Belgian coal production, mostly of bitumi- 
nous coal, continued its slow but steady 
growth, principally as a result of the Gov- 
ernment’s effort to retain jobs and because 
of security reasons. In 1985, however, the 
production increase was spurred by increas- 
ed export opportunities created by the Unit- 
ed Kingdom’s coal miner’s strike. Belgian 
coal exports jumped 18.796 to 1.07 million 
tons. Belgian coal consumption remained 
fairly steady at 14.5 million tons, despite 
the commissioning of two new nuclear 
powerplants, a depreesed cement industry, 
and the closure of the coal mine at Raton in 
the south. 

Coal, once the backbone of the industrial- 
ization of Belgium, was an industry main- 
tained through Government subsidies. Wal- 
lonia, the French-speaking southern region 
of Belgium, and once the major coal pro- 
ducing region, accounted for only 896 of 
total Belgian production in 1984, and mine 
production stopped altogether in 1985. Wal- 
lonia's production was all from reworked 
slag heaps. Production in the Flanders re- 
gion was concentrated in the economically 
depressed Limburg area. The five remain- 
ing Limburg mines were operated by NV 
Kempense Steenkolenmijnen (KS), owned 
7896 by the Belgian Government, which had 
been established in 1967 to consolidate man- 
agement of the faltering mines and to phase 
out mining operations. Previous plans to 
phase out production were postponed fol- 
lowing the 1978 oil crisis. KS employed 
about 18,900 workers in a region that suf- 
fered from 25% unemployment. Because of 
the employment issue, Belgium may keep 
the Limburg mines operating for the fore- 
seeable future. 
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Natural Gas.—All natural gas require- 
ments were imported, 60% from the 
Netherlands, and almost 20% each from 


Algeria and Norway. After 1987, Algerian . 
expected 


deliveries are to be handled 
through the new regasification plant at 
Zeebrugge. Because natural gas import con- 
tracts had been made when forecasts of 
energy demand growth and oil prices were 
higher than currently expected, Belgium 
had contracted for greater quantities than 
it needed, and at prices higher than those 
being negotiated in 1985. The Zeebrugge 
project also reflects high demand expecta- 
tions, and it had more capacity than Bel- 
gium effectively needed. 

In 1984 and 1985, Belgium signed new gas 
contracts, two of which were with Norway. 
One was for 105 billion cubic feet to be 
supplied during the next 20 years; the 
other, which was to become effective in 
1986, was to supply 8 billion cubic feet of 
gas per year. A revised contract with the 
Netherlands ensured a supply of 123 to 158 
billion cubic feet of gas per year to the year 
2010. These new contracts are likely to 
provide Belgium with a more flexible sup- 
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ply position, offering prices that are ex- 
pected to make gas competitive enough to 
continue replacing oil. 

Nuclear Power.—Nuclear power produc- 
tion in Belgium, which was almost zero in 
1973, has been the fastest growing energy 
sector. The last two units of the nuclear 
construction program, Doel 4 and Tihange 
9, at 980 megawatts each, were completed in 
1985. There were seven nuclear power- 
plants operating in Belgium. The share of 
nuclear generation of electricity in the do- 
mestic sector is expected to be 56% in the 
late 1980’s and almost 60% by the year 
2000. 

Petroleum.—Belgium has no indigenous 
oil production, and its refining industry 
operated wholly on imported crude. Despite 
the growing energy consumption, the reli- 
ance on oil continued to decrease. In 1984, 
oil's share in fuel inputs for electricity 
production was only 7.6%, and was even 
less in 1985, compared with 50.596 in 1978 
and 12.3% in 1983. Total oil requirements 
have been decreasing by 8.5% per year for 
the last 4 years. Refining capacity utiliza- 
tion continued to be low. 


LUXEMBOURG 


Luxembourg’s principal sources of reve- 
nues were banking and tourism. The pro- 
duction of steel, however, continued to be 
the largest and sole smokestack industry, 
contributing significantly to the GNP and 
employment. It accounted for about 48% of 
all exports excluding services, 10% of GNP, 
88% of industrial employment, and 9% of 
the work force of about 13,500. The economy 
of Luxembourg improved after 1983, owing 
to an increase in Western European de- 
mand for steel. The upturn in exports more 
than offset the generally weak domestic 
demand. The rapid growth of the financial 
sector over the past decade has also offset 
the long-term decline of the steel industry 
The GNP increased 2% in 1984 to 3% in 


1985, inflation remained at about 4%, and 
unemployment was about 1.7%, one of the 
lowest in Western Europe. | 

Almost 80% of Luxembourg's GNP was 
foreign-trade related. The country's eco- 
nomic well-being depended on the economic 
strength of its major trading partners and 
on the market economy countries’ economy 
in general. Luxembourg exported finished 
aluminum, steel products, and a wide range 
of other industrial products. Three-quarters 
of all exports went to other EEC countries; 
approximately 92% of all imports also came 
from EEC countries. The Federal Republic 
of Germany, supplying 4096 of imports, was 
its most important partner, follow- 
ed by Belgium, 3596, and France, 15%. 
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Table 4.—Luxembourg: Production of mineral commodities' 


Commodity 1981 1982 1988 1984" 1985* 
METALS 
Cement, hydraulic 842 844 858 840 820 
Gypsum and anhydrite, crude... ______ tons 102 448 *400 450 400 
Iron and steel: 
Ore and concentrate 429 8 poms e mu 
Metal: 
d uti 
1 | TE EEA 2,889 2,587 2,816 2,768 2,155 
%700³0³ E 3,790 8,510 8,294 8,987 33,945 
33 ee ee 8,088 2,945 2,828 8,550 33,878 
8 N slag, gross weight 595 572 586 128 150 
Foundry JJ ͤ Sie te tons 8,500 8,100 = 2,000 2,000 
Other sand except glass sand 
thousand cubic meters. 718 783 703 140 500 
Gravel men 191 208 129 185 125 
Crushed _..__.___.______ da 718 888 1,185 471 500 
Dimension: 
F i y 588 560 560 
. cubic meter& . 564 584 628 129 700 
Polished _______ square meters 1,948 1,225 1,715 1,260 1,800 
Smpn JJ ˙ qu tons... 215 225 299 209 200 
Slate slabs _ - thousand pieces 1,298 1,199 834 646 600 
Industrial: 
Dolomit 295 831 830 850 825 
Quartzite.._.__________________ 6 24 20 25 20 
zoo incide data evento through Apr. 25, 1986. e 
sng aro produced, but daa are ot n . and information adequate to Rabe reliable estimates of output levels, 
COMMODITY REVIEW Sidmar in Belgium and plants in the Feder- 


Metals.—Semimanufactures from alumi- 
num, plus pig iron and steel, were the only 
metals produced in Luxembourg. Most raw 
materials were imported from neighboring 
EEC countries, with ownership in the prin- 
cipal companies jointly held by the member 
countries. Luxembourg's National Alumi- 
nium SA (Luxalum), with its first plant at 
Dudelange, is a subsidiary of National Alu- 
minum Inc. of Pittsburgh, Pennsylvania, of 
the United States. 

Iron ore mining ceased in Luxembourg in 
1981, and all pig iron was produced from 
French ores mined underground near the 
Luxembourg border. The Government be- 
gan reducing capacity in 1974, while in- 
creasing its ownership of Arbed SA, the 
only steel producer. The Government's own- 
ership of Arbed rose from 24% to about 31% 
by 1985, including nonvoting shareholdings; 
Government ownership of Arbed may now 
be 43%. As a result of modernization of 
facilities, cutbacks in production and em- 
ployment, and agreements with the Belgian 
Steel concern CS, Arbed returned to profit- 
ability in 1984 and 1985, after a decade of 
heavy losses. The Arbed Group included 


al Republic of Germany (Arbed Saarstahl 
AG and Lech Stahlwerke AG), all of which 
contributed to the steady performance of 
the parent company. An agreement with 
the Belgian steel industry resulted in an 
exchange of products between Arbed and 
CS. Under the terms of the agreement, CS 
will hot-roll 510,000 tons per year of flat 
products for Arbed, while Arbed will hot- 
roll 225,000 tons of sections per year and 
210,000 tons of wire rod for CS, as well as 
producing 300,000 tons of semimanufac- 
tures for the company. 

Most of Arbed’s production and sales 
were controlled by quotas imposed by the 
EEC. EEC countries used about 75% of 
Arbed’s output, and the United States im- 
ported 5%. The company specialized in the 
production of large steel beams used in 
skyscrapers throughout the United States. 

Arbed’s steelmaking capacity in Luxem- 
bourg was at 5.4 million tons, a reduction of 
1 million tons from that of 1984. The Arbed 
Group ranked as the 10th largest steel 
preducer in the world. In an agreement 
with Belgian producers, the steelmaking 
blast furnaces and a hot mill at Dudelange 
were closed down, while CS closed down its 
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steelworks at Seraing and the wire rod mill 
at Valfil. Despite the Dudelange closures, 
the works will continue to be an important 
part of Luxembourg’s steel industry as a 
producer of flat products. A new cold mill 
was to be set up in Dudelange also, and a 
continuous caster at Esch-Belval was to be 
built in the near future. 

Industrial Minerals.—Cement, construc- 
tion stone, limestone, and sand and gravel 
were virtually the only materials mined in 
Luxembourg after the closure of the iron 
mines on the French border. There was also 
a modest mining of gypsum. These nonmet- 
als were all mined by surface methods, in 
small pits and quarries, operated by small 
independent operators. Luxembourg im- 
ported all its requirements for fertilizers 
and other industrial minerals from the 
Federal Republic of Germany and the 
Netherlands. 

Mineral Fuels.—Luxembourg had no in- 
digenous energy resources, with the excep- 
tion of some hydropower. The country was 
entirely dependent on energy imports. 

In 1984, for the first time in 4 years, and 
in 1985, total energy requirements rose 8% 
to 3.17 million tons of oil equivalent, but oil 
use dropped 5.8% to 0.96 million tons of oil 
equivalent. The gap was filled mainly by 
increased imports of coal and gas. Coal 
demand was closely linked to the country’s 
steel industry, since almost 90% of total 
coal consumed was used by the steelmaker 
Arbed. Coal demand went up about 17.7%, 
corresponding to a 21% jump in steel pro- 


129 


duction in 1984; steel production remained 
virtually the same in 1985. The steel indus- 
try accounted for over 80% of total industri- 
al energy demand. | 

Luxembourg had no oil refineries, and oil 
products were imported from Belgium, 
France, the Federal Republic of Germany, 
and the Netherlands. About 8596 of natu- 
ral gas imports were also from Belgium, 
through two pipelines; this quantity was 
reexported from Belgium. A small gas pipe- 
line also operated between France and 
Luxembourg. 

Luxembourg had no Government stocks 
of petroleum products. However, a Grand- 
Ducal decree of October 31, 1973, requires 
private oil companies to maintain stocks 
amounting to 90 days' consumption. Under 
bilateral agreements with Belgium, France, 
the Federal Republic of Germany, and the 
Netherlands, a major portion of Luxem- 
bourg's petroleum stocks were held in those 
countries. 

Luxembourg had two electricity distribu- 
tion networks, one from Belgium, which 
distributed power to the steel industry, and 
the other from the Federal Republic of 
Germany, which was for all other sectors. 
Small-cale hydropower accounted for 
about 3% of total electricity consumption. 
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The Mineral Industry of 


Bolivia 


By Pablo Velasco! 


During 1985, Bolivia experienced an even 
more severe decline in its mining industry 
than during the previous 3 years. All 
export-oriented industries, of which mining 
is by far the most important, were strongly 
affected as a result of the discrepancy be- 
tween the official and the free market peso- 
U.S. dollar exchange rate. Output of almost 
all minerals was below the level of 1984. 
Production of tin was the lowest in 80 years, 
and the collapse of the international tin 
market in October had a devastating effect 
upon any hopes for a reversal of this trend. 
The foreign exchange income generated by 
mining fell once again, and the mining 
sector was no longer the most important 
source of overseas income. The prospects for 
any substantial investments in the industry 
seem remote. 

The cif. value of Bolivian mineral ex- 
ports in 1985 amounted to $263.7 million, 
about $100 million less than that of 1984. 
Actual output was seriously affected by 
strikes, equipment and raw materials short- 
ages, and in ing production costs. Tin 
output fell from 19,911 tons in 1984 to 
16,186 tons in 1985, and was forecast to 
decrease to just 10,000 tons in 1986. 

Many mines were closed or faced immi- 
nent closure at yearend. Employment in 
mining and related activities fell, and al- 
ternative job opportunities for displaced 
miners were nonexistent. Metallurgical 
plants dependent upon the mines were in a 
similar position. 

The state mining concern, Corporación 
Minera de Bolivia (COMIBOL), loaded with 
financial, technical, and social problems, 
had its worst drop in mineral output, and 
only 2 of its 16 mining operations made a 
profit during the year. COMIBOL neverthe- 
less continues to be the biggest single min- 


eral producer in the country. The national 
smelting concern, Empresa Nacional de 
Fundiciones (EN AF), was the chief foreign 
exchange earner in the mining and metals 
sector in 1985, despite extreme administra- 
tive and technical difficulties with both the 
tin smelters and its antimony unit. The 
medium- and small-mine sectors and the 
mining cooperatives also suffered reduced 
output levels. Wages were frozen and the 
subsidies lifted for basic foodstuffs in COMI- 
BOL and union-run mine stores. COMIBOL 
was ordered to lay off 7,000 of its 27,000 
work force, and most of them have received 
no severance pay or welfare benefits. 

An even greater source of difficulty for 
both ENAF and COMIBOL has, for the last 
5 years, been problems associated with the 
lead-silver complex at Karachipampa. This 
51,000-ton-per-year-capacity smelter has 
been continuously hindered by a lack of 
concentrate feed. The smelter came on- 
stream in 1984, but with current available 
concentrate supplies, could only function at 
50% capacity, which is uneconomic. The 
future of the complex will thus depend on 
the success of negotiations with suppliers 
that were demanding incentives for exploit- 
ing new lead-silver deposits and guaranteed 
reasonable prices for their material, despite 
currently depressed international prices. 

The Bolivian hydrocarbons sector has be- 
come the most important sector in the 
national economy. It has not only provided 
substantial foreign exchange earnings, but 
above all, has insulated the Bolivian econo- 
my for the last 15 years from the need to 
import expensive energy products. Over the 
next 5 years, the economy will become even 
more dependent on the foreign exchange 
earnings from the hydrocarbons sector, 
since tin mining, the traditional foreign 
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exchange earner, is in a deep crisis. 

The mineral industry of Bolivia contrib- 
uted about 4.9% to the gross domestic 
product (GDP) in 1985. Petroleum and natu- 
ral gas accounted for 6.9% of the GDP. The 
mineral industry provided 39% and the 
hydrocarbons sector 56% of the total value 
of Bolivia’s experts. The tin industry no 
longer remained as the cornerstone of the 
economy. The economy continued its down- 
ward trend with real GDP estimated to 
have declined by 4.8% in 1985. 

On August 29, Bolivia’s new Government 
implemented daring new economic policies 
(Supreme Decree No. 21060), referred to as 
the New Economic Policy (NEP), which 
were unusually successful. Details regard- 
ing the NEP follow in the next section. 

Government Policies and Programs.— 
Under Bolivia’s NEP, the following changes 
were made: (1) all price controls were abol- 
ished, as well as virtually all import and 
export restrictions; (2) the entire tax system 
was being overhauled; (3) the wage and 
salaries legislation was being simplified; (4) 
the Bolivian banking system was being 
modified; (5) COMIBOL was being decen- 
tralized, as is Yacimientos Petroliferos Fis- 
cales Bolivianos (YPFB), the state oil com- 
pany (these companies are being split into 
semiautonomous subeidiaries, but they will 
still be owned and operated by the state); 
and (6) Corporación Boliviana de Fomento 
(CBF), a holding company of state-owned 
agroindustrial enterprises, was dissolved, 
and its 24 companies were transferred to 
the autonomous development corporations 
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of the Departments where they operate. 

Inflation was the primary target of NEP. 
To reduce the public sector deficit, all subsi- 
dies were abolished. Gasoline prices were 
increased sixfold to world market levels. 
Public sector wages were frozen until De- 
cember 31. Once these policies were in 
effect, inflation almost disappeared. At 
yearend, the peso stabilized at about 1.9 
million pesos to the U.S. dollar. 

Such strong measures to institute finan- 
cial stability were favorably viewed by the 
international lending agencies. The Inter- 
national Monetary Fund (IMF) recently 
signed an agreement with Bolivia, which 
reopens its world banking credit lines. Bo- 
livia also has arranged a rescheduling of its 
bilateral debt. The Government announced 
plans to reopen talks with private banks 
early in 1986. As a result of these positive 
measures, money returned to the banking 
system, and credit became available again. 
Business sales also increased. 

During 1985, the Government aise en- 
acted several other laws, supreme decrees 
and supreme resolutions regulating the dif- 
ferent activities of the mining industry. The 
most important ones were: D.S. 20737, 
March 25, 1985—establishes a deadline of 
March 3, 1985, for the National Gold Com- 
mission to present to the Ministry of Mining 
and Metallurgy the strategic alternatives 
for the gold mining industry in Bolivia— 
and D.S. 20890, June 6, 1985—approves the 
Precambrian project created by D.S. 13165, 
December 10, 1975, as a high national prior- 
ity project. 


PRODUCTION 


Preliminary statistics show that Bolivia 
produced 16,136 tons of tin in 1985, which 
was significantly less than that of 1984 
(19,911 tons). Tungsten output at 1,643 tons 
of metal content was 13.2% lower than in 
1984 (1,898 tons, tungsten content), and 
silver production fell 21.5% from 4.6 million 
troy ounces to 3.6 million troy ounces. 
Antimony production also fell to 8,925 tons, 
compared with 9,281 tons in 1984. Private 
and Government sources indicate that gold 
was produced on an increasing scale. How- 
ever, the official amount purchased by Ban- 
co Minero de Bolivia (BAMIN) in 1985 was 
only 18,051 troy ounces, compared with 
40,827 troy ounces in 1984. The Bureau of 
Mines estimated output at 30,000 troy 
ounces. Government officials as well as the 
private sector believe that the real 1985 
output was five times higher than the 


official one. 

COMIBOL produced 10,038 tons of tin or 
62% of Bolivia's total. This was the lowest 
amount in the history of the corporation. 
ENAF produced an estimated 14,000 tons of 
tin metal in 1985. Hormet smelter produced 
231 tons of lead metal or 25% more than 
that of 1984. Production of natural gas and 
liquids (crude petroleum plus lease conden- 
sate) continued to decline in 1985. Liquids 
production was down 4.9%, compared with 
the 1984 output. Gross natural gas output 
fell 5.2% compared with that of 1984. 

As a result of YPFB's program of substi- 
tution of gas products for liquids, started in 
1980, domestic consumption of liquefied pe- 
troleum gas (including butane and propane) 
increased 28.5% compared with that of 
1984. 
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Table 1.—Bolivia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity” 1981 1982 1983 1984P 1985P” 
METALS?’ 

Mine output, metal content 15,301 13,978 9,951 9,281 8,925 

Arsenie, mine output, e aani aai yon | pd 

mine ou arsenic arsenic 

5 z JJ 8 127 261 107 144 361 
— — th: 

Mine output, metal content H i 6 8 159 
Cadmium, mine output, metal content! _____ _ _ 165 134 148 124 104 
Copper, mine output, metal content 2,637 2,270 1,982 1,610 1,665 
Don; mine output, metal content? _ troy ounces. — 66,372 40,146 49,217 40,827 *30,000 

Iron ore: 

Gross weight? ____________________ 6,477 1,832 10,939 256 eTe 
T. content _—-----------------—- 4,113 4,891 ,00 4 me 

Mine output, metal content 16,751 12,433 11,838 7,448 6,242 

Metal including allohy 282 286 301 185 231 

ese ore:* 

Gross weight. usa MEUS Lu s 548 120 61 NA NA 

Metal content 250 55 28 NA NA 
Silver, mine Aera metal content 

thousand troy ouncea. 6,394 5,472 6,025 4,560 3,580 

Mine output, metal content . 29,830 26,778 25,218 19,911 16,186 

, smelter ear ee nae 8 20,005 19,082 14,164 15,842 14,205 
Tungsten, mine output, metal content 5 2,779 2,534 2,449 1,893 1,643 
Zinc, mine output, metal content 47,029 45,667 47,132 37,770 87,110 
INDUSTRIAL MINES 
FFC %ͥͥͥ0⁴¹Q¹ꝛ¹⁴ A ĩ h Ramo ec 2,130 607 516 984 1.282 
Calig. 0 esce 211 261 165 *150 28 
Cement, hydraulic „ 874,862 824,923 $27,300 *327,000 *300,000 
related minerals: Sodalite |... 1 - " EOM 
Gypsum, crudeee 748 156 *750 *700 *700 
^1 MM y ECCE EOS 10,000 10,000 10,000 10,000 10,000 
SEE ete ie go ME TRE CRM OSEE 5,914 8,010 1,878 2,141 
MINERAL FUELS AND RELATED MATERIALS 
natural: 
8 jj million cubic feet 175,478 1188, 877 178, 059 173, 206 164,106 

Marketable___ ______________ do____ 11,542 181,115 78,652 78, 047 18,255 

Natural gas liquids: 
gasoline 
thousand 42-gallon barrels. _ 1768 710 728 601 593 
5 petroleum gas do... T98 234 509 1,196 1,460 
ORE EO PER do- 8,091 78,921 8,100 7,621 7,248 
Refinery pecu 
v m PR do... 8,9330 8,562 2,917 2,728 2,784 
Cc nm ate 704 1 573 
Mop DEC a meee do- 125 647 578 
Distillate fuel oil |... do... 1,890 1,701 1,544 1,496 ; 
Residual fuel oi] _....______ do 
icant᷑ss LLL LLL Lco c2 do- 150 171 115 
Liquefied petroleum gas do- 1,112 615 475 1,712 1,788 
3% mw do- ; 1. 550 
Refinery losses -------—- do- 9 66 87 8 
Total LRL do- 8,867 9,305 7,811 8,045 7,834 


Estimated. "Revised. NA Not available. 

Table includes data available through June 1986 

ein addition to the commodities listed, a variety of crude construction materials (cla ys, crushed and broken stone, 
stone, and sand and gravel) are produced, but available information is inadequate to make reliable estimates 


dimension 
of output levels. 

*Unless nless otherwise specified, data represent actual production by Corporación Minera de Bolivia (COMIBOL) and small- 
and medium-ecale mines. 
sodium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in 

via. 

*Small- and medium-scale mines output sales to Banco Minero de Bolivia (BAMIN) and COMIBOL exports (small- and 

5 cannot legally export gold). 
“Data represent exports and are regarded as being virtually equal to production. 
"Refinery fuel not reported separately, if at all, in recorded data. 
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TRADE 


Both Bolivian imports and exports of 
traditional and nontraditional products 
dropped dramatically in 1985. 

Total c.i.f. value of Bolivian exports was 
$672.8 million in 1985 or 16.4% below that 
of 1984. However, the trade balance for the 
year was positive. Mineral export revenues 
fell 27.6%, compared with those of 1984, to 
$263.7 million. Natural gas and liquefied 
petroleum gas contributed 56% or $374.5 
million of the country’s total export value, 
exceeding the mineral export revenue for 
the third consecutive year. 

Tin, traditionally Bolivia’s main export, 
totaled 16,607 tons valued at $186.6 million, 


a decrease of nearly 20% in volume and 
24.7% in value from the 1984 figures. 

Exports of other metallic minerals such 
as copper, lead, zinc, tungsten, silver, gold, 
and antimony also decreased in volume and 
value, respectively. 

The European Economic Community ac- 
counted for 49% of the export value of 
mining and metallurgical products, and the 
United States, 31%. The remaining 20% 
was distributed among the European Free 
Trade Association, the Council for Mutual 
Economic Assistance, Asia, the Andean 
Pact, the Latin American Integration Asso- 
ciation, and others. 


Table 2.— Bolivia: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1984 1985 
Ore and c ĩ ³˙¹¹äààà ⁰ ¹o“ - eu E LE ELE 10,027 6,987 
)) ↄ dd aru eS St a ae aa ee 8 664 885 
us pure C7 d dd uL ei i 9 263 
Oye, Al formi o E 8 187 114 
nic: 

Ore and concentrate |... LLL LLL «é 20 — 
Trioxides and other compounds ae 361 
Barite and witherite -—-—---------------------------------------- 984 1,282 
VVV oe cance” 328 17164 

: inc oys, unwrought an y wroughhgt y ounces. — ; 

Lead: Metal including alloys, all forma -—------------------------------ 2,361 1 

Silver: Metal including alloys, e and partly wrought ...... thousand troy ounces. — 2,561 1, 
Sulfur, all iors...) d ñ d eee 1,878 2,741 
Orden — ee eek 4,663 4,434 
Ash and residue containing tiènèn?n?nn?nnnnnnnnenenn nnn um 282 
Metal including alloys, all forms |... ʒʒ U F 16,006 11,891 
Tungsten: Concentrate WO) H H 22222222222-2-- 2,411 1,644 
Zinc: Metal including alloys, all form U Pw Ik 36,868 33,941 


Table prepared by Harold D. Willis. Table includes partial provisional export data; information on export destinations 


and on imports was not available at the time of publication. 


COMMODITY REVIEW 


METALS 


Antimony.—Bolivia’s antimony output 
fell 43.3% below the record high of 1980 and 
3.8% below that of 1984. Its share of world 
production dropped to third place after 
China and the U.S.S.R. owing to depressed 
world demand, lowered prices, and internal 
problems. In 1984, antimony prices improv- 
ed, but Bolivian output was down and con- 
tinued declining throughout 1985 owing to 
Empresa Minera Unificada S.A. (EMUSA), 
the country’s largest producer, losing 42 
days of output to strikes. 

Despite the internal problems and the 
depressed market, Bolivia has, since 1980, 


decided to produce refined products rather 
than concentrates to improve profit mar- 
gins. Of the exports to the United States in 
1980, 48% were in the form of ores and 
concentrates, and 52%, metal and oxides. 
By 1983, the respective figures had changed 
to 29% and 71%. There were problems in 
1984 and 1985 at the country’s two major 
antimony processing plants. The state- 
owned smelter, ENAF, produced no anti- 
mony at all in 1984 and 1985. The Empresa 
Minera Hermanos Bernal S.A. of Tupiza 
recently raised its capacity to 4,000 tons per 
year. 

The market fundamentals are now look- 
ing somewhat better for antimony. Al- 
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though higher prices in 1984 did not boost 
mine production, they did prompt a consid- 
erable drawdown of stocks. At EMUSA’s 
Consolidated Murchinson Ltd., stocks at 
yearend 1983 were 10,000 tons, and at year- 
end 1984, were down to 4,600 tons. Con- 
sumption prospects in the automobile, con- 
struction, and plastics industries remain 
uncertain, but growth is widely expected in 
the fire-retardant sector, now antimony's 
major end use. Two other factors could 
impact price recovery. First, the pace of 
antimony disposals from the U.S. General 
Services Administration (GSA) stockpile, 
and the second is future consumption in 
China. | 

Bismuth.—Bismuth has had one of the 
most remarkable price recoveries of all the 
so-called minor metals. In 1984, it rose from 
below $1.70 per pound in January to over 
$6.80 per pound by yearend. In 1985, it 
reached a peak price of $6.43 in February, 
then the price gradually fell to $3.03 per 
pound in December. The drop came some- 
what sooner than anticipated, partially as a 
result of a drop in the level of speculative 
buying. However, it was primarily due to 
low-priced offers from at least one well- 
Stocked trader. 

Assuming favorable market conditions, 
COMIBOL should begin production in 
March-April 1986. Little repair work needs 
to be done on its mine at Quechisla, which 
has been closed since 1979. Only the ac- 
cesses need to be cleared. Similarly, the 
smelter is almost ready for operation. The 
company has a production target of 500 tons 
per year from its four mines, but COMIBOL 
officials doubt that this level of production 
could be reached in 1985. Production statis- 
tics from the Ministry of Mining and Metal- 
lurgy show a total output of bismuth at 159 
tons in 1985, compared with 3 tons produced 
in 1984. COMIBOL mines preduced 98% of 
the 1984 total, and 2% was from the small- 
mine sector. 

Senior officials stressed that COMIBOL 
would try not to disrupt the market and 
would release bismuth output cautiously. 
Bolivian stocks are currently estimated at 
about 200 tons of concentrates and 36 tons 
of metal. Production reportedly had re- 
sumed at the Tasna-Rosario deposit in Po- 
tosí Department after being closed for over 
4 years. 

Gold.—It is believed that gold is being 
produced in Bolivia in increasing amounts. 
However, the official figure purchased by 
BAMIN in 1985 was only 561 kilograms, 

compared with 1,270 kilograms in 1984. 
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Both Government and private sources be- 
lieve that the real figure in 1985 was about 
five times the official one. 

The Government's recent attempts to in- 
tegrate the cooperative mining sector into 
the state-controlled areas of the Bolivian 
mining enterprise so far have not produced 
any positive results. The rapid devaluation 
of the Bolivian peso in the “parallel” (unof- 
ficial) market has caused great concern in 
the cooperatives of the Potosí area that they 
are not receiving a fair price. The coopera- 
tives produce most of Bolivia's gold from 
alluvial deposits in the Tipuani and Mapiri 
Rivers in the foothills north of La Paz. 

Starting in April 1984, COMIBOL and the 
Bolivian Armed Forces development corpo- 
ration, Corporación de las Fuerzas Armadas 
para el Desarrollo Nacional (COFADENA) 
(another state-owned enterprise) were in 
the process of receiving concessions cover- 
ing almost 1.3 million hectares (13,000 
square kilometers). This represented about 
90% of the total gold concession areas in the 
country. So far, neither COMIBOL nor CO- 
FADENA have produced any gold. All Bo- 
livian gold production has been from the 
private sector, almost entirely the coopera- 
tives and one of the medium-mining compa- 
nies, Compañía Minera del Sur S.A. (COM- 
SUR). In 1988, the National Gold Commis- 
sion was set up to study and make recom- 
mendations on gold production in Bolivia. 
This study (covering the years 1952-84) has 
been completed and the four volume report 
given to the Government. The main recom- 
mendations were the creation of a National 
Gold Co., the formulation of a new “Gold 
Law," and the establishment of the Nation- 
al Gold Commission itself as a permanent 
body. 

A 5-year exploration plan (1985-89), to 
complement existing studies, has also been 
drawn up. This covers work on alluvial 
deposits in northern and eastern Bolivia 
where the Rio Madre de Dios and the Rio 
Madera are considered promising targets. It 
also studied hard-rock gold deposits in the 
Cordillera Oriental, an area considered to 
be the source of the alluvial gold to the 
north and east. This exploration program 
costs were estimated at $30 million. A new 
Gold Law has been outlined in the commis- 
sion’s report. If accepted, this will be passed 
to the legislature for confirmation and/or 
modification. The objective of the law was to 
“rationalize” the legal environment for gold 


The National Gold Commission’s recom- 
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mendations amount to a considerable in- 
crease of state control over gold mining in 
Bolivia. There are estimates that only 1 in 8 
tons of gold mined is sold to BAMIN. 

In the private sector, some companies had 
been moving away from tin even before the 
tin crisis. EMUSA, the leading antimony 
producer, was developing a tungsten mine 
in the Quime area with an eventual capaci- 
ty of 2,000 tons per year of 60% concen- 
trates. The company has also been negotiat- 
ing for the opportunity to develop a gold 
placer deposit in Ecuador. COFADENA and 
COMSUR had agreed to dredge the gold 
deposits in the high terraces of the upper 
Mapiri and then those of the lower Mapiri 
and Kaka Rivers. The COFADENA conces- 
sion may contain 60 million cubic meters of 
gold-bearing gravels with 0.25 to 0.5 gram of 
gold per cubic meter. COMSUR has been 
working on this project several years. One 
problem is that some of the gold deposits 
have been worked illegally by up to 2,000 
members of mining cooperatives. 

Iron and Steel.—During the year, anoth- 
er alternative to an earlier plan to locate a 
Steel mill in Santa Cruz was proposed by the 
Regional Development Corp. of Santa Cruz 
(CORDECRUZ); it called for the installation 
of an integrated iron and steel plant using 
the large Mutün iron ore resources. COR- 
DECRUZ has proposed the installation of a 
Steel miniplant of 68,000 tons per year 
capacity instead of the 100,000 tons per year 
plant proposed previously by Empresa Si- 
derürgica Boliviana S.A. (SIDERSA). The 
new plant would be located at Mutün and 
use charcoal from local wood sources. The 
advantages of this proposal are the follow- 
ing: (1) proximity to iron ore, manganese, 
gypsum, calcite, and other resources; (2) the 
proposed area is unpopulated and estab- 
lishing the plant there would allow a shift- 
ing of the present large population migra- 
tions from the capital, La Paz, to the Mutün 
area, which would be beneficial; (3) the 
plant would directly employ more than 
2,000 workers, which is extremely impor- 
tant because of the high unemployment 
rate in both regions; and (4) establishing the 
plant at Mutün would also have strategic 
and geopolitical advantages because of its 
location near the borders with both Brazil 
and Paraguay. The above alternative has 
been studied by the Brazilian consulting 
firm Cía. Brasileira de Proyectos Industriaís 
(COBRAPD. The updated COBRAPI study 
concluded that a total project investment of 
$144 million would be required. This invest- 
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ment includes the cost of the required 
infrastructure as well as obtaining the wood 
for charcoal, reforestation, suitable power 
facilities, and food requirements for the 
estimated 2,050 workers and families. An 
open pit mine would provide 250,000 tons of 
iron ore per year. The plant would have a 
capacity of 77,000 tons of cast iron per year. 
The process would require 2,000 tons of 
manganese, 54,000 tons of charcoal, and 
3,850 tons of limestone, all three of which 
are locally available at Mutün. A basic 
oxygen steel plant would then provide 
88,500 tons of molten steel to a continuous 
casting machine, which would form bar 
steel. The study estimates operating costs of 
$214 per ton at the start and $177 per ton 
after the 10th year of operation. 

Lead, Silver, and Zinc.—Production of 
lead declined for the sixth consecutive year 
since 1980. It was down 16.2% compared 
with that of 1984. COMIBOL continued to 
be the largest lead producer in the country 
with 6496 of the total output. The medium- 
size mines produced 25%, and the small 
mines, 11%. Silver was mainly produced as 
a byproduct of tin and lead. Silver produc- 
tion decreased 21.5% compared with that of 
1984. COMIBOL accounted for 67% of the 
total production; the medium-size mines, 
25%; and the small mines, 8%. Exports of 
silver decreased 35.2% in volume and 52.5% 
in value compared with those of 1984. The 
medium-size mines produced 62% of the 
zinc output; COMIBOL produced 34%; and 
the small mines, 4%. COMIBOL’s and the 
small mines’ production declined 16.7% and 
40.7%, respectively, and the medium-size 
mines’ increased 22.6% compared with 
those of 1984. 

Exports of lead and zinc declined 42% 
and nearly 8% in volume and 81% and 35% 
in value, respectively, compared with those 
of 1984. 

COMIBOL has accepted the tenders put 
forward by Dowa Mining Co. Ltd. of Japan 
and Indemi Trading Interandina S.A. of 
Argentina for the expansion of the Bolivar 
polymetallic mine. The project included the 
construction of a new 750-ton-per-day flota- 
tion plant and the development of reserves 
in a new mine area that contained 3.8 mil- 
lion tons grading 0.92% tin, 15.2% zinc, 
1.25% lead, and 5.25 grams of silver per ton. 
The project would produce 9,000 tons of 
lead-silver concentrates per year, 75,000 
tons of zinc and silver concentrates, and 
41,000 tons of tin concentrates. 

Tenders were first issued in April 1984 


THE MINERAL INDUSTRY OF BOLIVIA 


by a Japanese and a Finnish firm, but 
because three tenders were necessary for 
this type of project, the bids were suspend- 
ed. The same companies came back with 
tenders in November, but this time the 
Finnish firm, Outokumpu Oy, had joined 
Indemi of Argentina. COMIBOL awarded 
the contract to the Indemi-Outokumpu joint 
proposal for its $80 million Bolivar polyme- 
tallic project. The 750-ton-per-day plant 
should produce 9,000 tons per day of lead- 
silver concentrates for the troubled Kara- 
chipampa smelter, 41,000 tons per year of 
tin preconcentrates for the volatilization 
plant being built at Machacamarca, and 
75,200 tons per year of zinc-silver concen- 
trates. 

The $80 million Indemi-Outokumpu bid 
for the development of the Bolivar polyme- 
tallic project has run into criticism from 
Bolivian engineers and COMIBOL union 
leaders. They reportedly feel that the proj- 
ect’s mine plan, which involves a spiral 
ramp to a depth of 600 meters and trackless 
mining equipment, may prove to be too 
costly and technically unsound owing to the 
plasticity of the slate wall rock. Further- 
more, the tin content reportedly diminishes 
rapidly below 200 meters. 

It appears to be widely accepted that the 
Karachipampa smelter can only expect to 
obtain about 35% to 40% of its feed require- 
ments from domestic mines until the Gov- 
ernment is able to stimulate the develop- 
ment of further deposits. 

COMIBOL and the Japan International 
Cooperation Agency (JICA) were drilling 
and evaluating the polymetallic deposit of 
Mesa de Plata, south of Bolivia near the 
Argentina-Bolivia border. The exploration 
program is known as Proyecto Los Lipez 
and was designed with the only purpose to 
increase the availability of lead for the 
Karachipampa smelter before considering 
several alternatives. One is importing it 
from Peru. Another is to have Argentina's 
Aguilar Mine, situated near the border, 
enter into a toll-refining contract with Bo- 
livia. 

The Bolivian Government has proposed 
that the ill-fated Karachipampa lead-silver 
smelter be leased out to the company that 
installed the plant, Klóckner Industries 
of the Federal Republic of Germany. A 
Klóckner delegation visited Bolivia to dis- 
cuss the various conditions that will have to 
be resolved before it can take over the 
running of the plant under a lease contract. 
«he plant has operated sporadically in the 
past, but technical problems and the short- 
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age of concentrate supplies have prevented 
continuous smelting operations. At full ca- 
pacity, Karachipampa would process 50,000 
to 55,000 tons of concentrates per year. 
Plant maintenance alone is currently cost- 
ing COMIBOL about $20,000 per month. 

Tin.—In earlier years, Bolivia was ranked 
as the world's second largest tin preducing 
country. Its output has been declining since 
1978. In 1984, Bolivia maintained its posi- 
tion as the world's fourth largest producer 
of tin concentrate and metal. In 1985, its 
production declined to sixth place following 
Malaysia, U.S.S.R., Indonesia, Brazil, and 
Thailand. Reasons for this decline in output 
include declining ore grades in the mines as 
they go deeper, difficulties in obtaining 
supplies and replacement equipment owing 
to the rate-of-exchange controls, and the 
lack of exploration programs. In the past, 
COMIBOL inherited about 100 undeveloped 
tin prospects and numerous concessions 
covering the best exploration areas in Boliv- 
ia. It also acquired additional concessions 
and areas of reserve. By decree, no one 
could apply for a concession within 2 kilo- 
meters of COMIBOL-held concessions. Nev- 
ertheless, there have been no new tin mines 
put into production, with the exception of 
the Bolivar Mine, which is a polymetallic 
zinc-tin-silver deposit with complex metal- 
lurgical problems. Both the medium mines 
and the small mines have done considerably 
better, and several new tin deposits have 
been developed. 

Another reason for the decline in tin 
output was the imposition of exchange con- 
trols that hit all sectors of the mining 
industry. Three other major factors have 
resulted in the drop in tin production in 
1985. These were (1) labor problems and 
Strikes, (2) problems within the state-owned 
mining sector, and (3) the collapse of the 
international tin market on October 24. 

The collapse of the world tin market in 
late 1985 wes the dominant factor that 
affected the country's tin mines. Over 1,000 
miners have already been dismissed from 
smaller mining companies. Many more in 
the state and private sectors face dismissal 
or indefinite layoffs. According to Govern- 
ment officials; COMIBOL was under an 
emergency review. Solutions under consid- 
eration were possible retrenchments, tight 
cost controls, concentration on  high- 
yielding deposits, and the nonreplacement 
of staff. COMIBOL has 27,662 workers 
whose dependents number 124,000. The is- 
sue of COMIBOL’s future was under discus- 
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sion in Congress. 

A plan was prepared by the Government 
to save COMIBOL. These proposals includ- 
ed the temporary suspension of royalties 
payable by COMIBOL, the elimination of 
import duties on raw materials and basic 
supplies for the mining companies, reduc- 
tion in refining charges by ENAF from $805 
to $655 per ton of tin, the relocation of 
about 5,000 COMIBOL employees in inde- 
pendent cooperatives, and a reduction of oil 
and other energy prices and railway freight 
charges would also contribute to the overall 
savings of $33.5 million. 

During the year, there were serious prob- 
lems at the Totoral tin mine in Oruro, 
owned by Compañía Minera Orlandini S.A. 
The mine was taken over by some of the 
miners in July 1984. The reason for the 
takeover was the alleged smuggling of tin 
concentrates out of Bolivia, reported eva- 
sion of taxes, and claims of ill treatment of 
the workers. After further problems in 
April 1985, the Ministry of Mining and 
Metallurgy produced a Ministerial Reso- 
lution that authorized the takeover of the 
mine. Administration of the mine was 
taken over by COMIBOL. However, court 
action cleared the company of smuggling 
tin concentrates, and in December, the Su- 
preme Court annulled the Government's 
takeover of the Totoral Mine and ordered it 
returned to its private owners. 

Production of tin ore and concentrate was 
down 1996 compared with that of 1984 to 
16,136 tons, and metal output dropped to 
7,103 tons (from January to June) compared 
with 7,635 tons during the same period in 
1984. COMIBOL produced 62% of the total 
output; the medium mines, 23%; and the 
small mines, 15%. Tin exports were esti- 
mated to value $186.6 million, down 25% 
compared with that of 1984. 

Tungsten.—Tungsten output declined 
13% to 1,643 tons of tungsten trioxide 
compared with that of 1984. COMIBOL 
production dropped 39% from that of 1984. 
The medium mines’ production increased 
21%, and the small mines output increased 
24.6%. The largest preducer was the 
medium-mine sector with 50%, followed by 
COMIBOL with 28% and the small-mine 
sector with the balance. Bolivia exported 
1,644 tons of WO, concentrate valued at 
$10.3 million, which was 33.5% lower in 
IM and 45.7% in value below that of 
1984. 

The Bolivian tungsten deposits are in the 
central Andean tin-tungsten belt, which 
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extends 1,000 kilometers from southern 
Peru through western Bolivia and into the 
northern tip of Argentina. Most of the 
deposits being mined at present are in the 
Cordillera Real in the northwestern part of 
the country. Bolivia has measured reserves 
of 31.8 million tons of ore containing about 
129,000 tons of tungsten. 

One of the largest deposits is in the 
northern part of Bolivia known as La 
Reconquistada-Enramada-Chojlla Mines. 
The vein system extends for about 1,400 
meters and dips from outcrops to about 500 
meters in depth. Mineralization consists of 
wolframite in association with cassiterite. 
The tungsten-to-tin ratio is approximately 
1:1. The Chojlla Mine is owned by Interna- 
tional Mining Co. Total ore reserves are 
estimated at 1.5 million tons grading an 
average 0.54% WOs. Production over the 
last 5 years has averaged about 446 tons of 
contained tungsten, although output in 
1984 was down to 310 tons. Projected pro- 
duction for 1985 was 409 tons. Southwest of 
Enramada and Chojlla are the Viloco and 
Caracoles Mines, both owned by COMIBOL. 
In the same area is the Chambillaya Mine 
owned by the Estalsa-Imco Group with ore 
reserves of 120,000 tons grading 0.6% WO,. 
The deposit has considerable potential. 

Southeast of this area is the largest 
known tungsten deposit in all Latin Ameri- 
ca, Chicote Grande, with ore reserves total- 
ing 21.2 million tons and grading 0.4896 
WO,. Production declines in Bolivia may be 
partially offset with the coming on-stream 
of the new tungsten mine at Quime, mid- 
way between La Paz and Oruro. The mine 
owner, EMUSA, which is better known for 
its antimony operations, hopes to commence 
production of about 2,000 tons per year of 
60% tungsten concentrates in late 1986 or 
early 1987. Bolivia currently has no tung- 
sten processing facilities, and all concen- 
trates produced are exported. 

Representatives of about 40 tungsten pro- 
ducing and consuming countries, including 
Bolivia and Peru, failed again to reach an 
agreement on how to boost falling tungsten 
prices during their 5-day meeting in Gene- 
va, Switzerland, which ended on November 
15. The consumers opposed a producers' 
proposal that the United Nations Confer- 
ence on Trade and Development (UNCTAD) 
carry out a study of possible stabilizing 
measures for the tungsten market. They did 
agree to refer the issue to the 1986 meeting 
of the UNCTAD tungsten committee. Dele- 
gates from several producing countries, in- 
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cluding Peru, blamed current low market 
quotations for tungsten for causing clo- 
sures, cutbacks, and the deferral of invest- 
ment projects. Wolframite prices have fall- 
en from an average $140 per ton 4 years ago 
to $74 to $78 per ton today. 

Producers complained about the uncer- 
tainty of GSA disposals of tungsten. They 
also voted their support of efforts made by 
U.S. producers to persuade GSA not to 
make awards to the two lowest bidders in 
June and to cancel altogether its tender at 
the end of July. All producers were pleased 
to learn that GSA had stopped sales of sur- 
plus commodities. 


INDUSTRIAL MINERALS 


On February 4, 1985, the Bolivian Con- 
gress approved a seven-point law creating 
an industrial complex of the evaporitic 
resources of the Salar de Uyuni, Complejo 
Industrial de los Recursos Evaporiticos del 
Salar de Uyuni (CIRESU). This company 
will be the state agency in charge of the 
exploitation of the brines and salt of the 
Salar de Uyuni. This large salt lake is 
considered to be one of the largest salt 
crusts in the world. The lake covers approx- 
imately 9,000 square kilometers and is in 
the central depression of the Bolivian Alti- 
plano. 

The brine samples, which are basically 
water with saturated chloride solution, indi- 
cate that the average chemical composition 
was sodium, 8.49%; potassium, 6.81%; lithi- 
um, 380 parts per million; magnesium, 
0.81%; calcium, 0.56%; sulfate, 0.92%; chlo- 
ride, 15.96%; and boron, 0.025%. Resources 
calculated on current available data were 
lithium, 5 to 9 million tons of lithium 
content; potassium, 110 to 200 million tons 
of potassium oxide; and boron, 3.2 to 6.0 
million tons of boron content. The Salar de 
Uyuni contains 40% of the lithium in brines 
in the world. The Bolivian brines are richer 
than those currently being processed in 
California and in the Salar de Atacama. 

This move follows actions of the Chilean 
Government, which through its develop- 
ment agency, Corporación de Fomento de la 
Producción and in conjunction with Foote 
Mineral Co. of the United States, is current- 
ly exploiting a similar deposit—the Salar de 
Atacama in the northern part of Chile. 
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The Bolivian hydrocarbons sector has be- 
come the most important sector of the 
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country’s economy. Revenues generated by 
this sector support the balance of payments 
and have provided the country with self- 
sufficiency in hydrocarbons products for the 
last 15 years. During 1985, the domestic 
market for refined petroleum products was 
fully satisfied, despite Bolivia's worst eco- 
nomic crisis, worldwide depressed oil prices 
and a domestic decline in marketing owing 
to strikes and disruption in transportation. 
The hydrocarbons sector contributed 55.7% 
of the total export value, which amounted 
to $672.8 million in 1985. 

Natural Gas.—Output of natural gas de- 
creased 5.2% from that of 1984, primarily 
owing to the natural decline in gas roserves 
from gasfields of YPFB, Occidental Bolivi- 
ana Inc. and Tesoro Bolivia Petroleum Co. 
Another reason for the production decline 
was the new reinjection program to main- 
tain the current liquid’s condensate produc- 
tion. | 

YPFB’s gasfields in the Santa Cruz divi- 
sion became the most important gas produc- 
er in 1985 with 5096 of the total yearly 
output. Argentina continues to be Bolivia's 
sole foreign customer for natural gas. About 
47.7% of the total gas output was exported 
to that country, amounting to 78.3 billion 
cubic feet; domestic consumption of natural 
gas required was 4.3% of the total, and the 
balance was reinjected into the gasfields to 
continue liquids condensate production. 

The 1983 price agreement was maintain- 
ed through 1984 at $4.28 per million British 
thermal units. In Septembor 1985, Bolivia 
and Argentina agreed to maintain the price 
at $4.70 per thousand cubic feet. The vol- 
ume was also maintained at 220 million 
cubic feet per day. Both Governments also 
agreed to maintain the existing payment 
schedule, which binds Argentina to pay 
50% of the value of its natural gas imports 
in cash (approximately $15 million per 
month). Argentina has paid the remaining 
50% of these imports through commodity 
exports to Bolivia and by deducting it from 
Bolivia's own $400 million debt to Argen- 
tina. 


In October, the Government approved a 
supreme decree, which authorizes YPFB to 
renegotiate a 1982 exploration contract 
with Bolivia Andina Petroleum Corp. (BAP- 
CO), Shell Exploradora y Productora de 
Bolivia BV, and Anschutz Corp. joint ven- 
ture, which had been canceled by YPFB in 
1984. The decree acknowledges that BAPCO 
was not responsible for the failure to agree 
to terms for continuing the 1982 contract, 
which actually was still in effect, notwith- 
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standing the action taken by YPFB. The 
decree also acknowledges the serious need 
to discover new hydrocarbons reserves, 
which were declining rapidly, and the nec- 
essity for private risk capital to undertake 
new exploratory activities. Finally, the de- 
cree states that the contract with BAPCO 
will require the approval of the executive 
rather than legislative branch of the Gov- 
ernment. After 3 years of exploratory 
works, the Shell-Anschutz Corp. joint explo- 
ration effort came to an end, as the 21st 
operational contract signed with YPFB end- 
ed on June 29, 1985. Shell-Anschutz invest- 
ed approximately $22 million to explore an 
area of 28,000 square kilometers north of La 
Paz. This exploration program was conclud- 
ed in late 1984, and no geological structures 
worth drilling were found. 

Increases of natural gas preduction in the 
future will depend on internal demand and 
on the need for liquids and liquefied petrole- 
um gas. The Rio Grande Gasfield (YPFB) 
will continue to be the main source of 
Bolivia's natural gas production. Tesoro 
plans to drill one well in its La Vertiente 
Gasfield to increase output. Liquefied petro- 
leum gas preduction has sharply increased 
from 61,660 cubic meters in 1979 to 297,840 
cubic meters in 1985. YPFB has three gas 
plants—Río Grande, Colpa, and Camiri— 
where liquefied petroleum gas and natural 
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gasoline is preduced. 

Natural gas roserves, according to YPFB, 
as of December 31, 1985, amounted to 4.0 
trillion cubic feet, which was adequately 
quantified and certified by U.S. firms. 

Petroleum.—Production of crude oil and 
condensate declined by 4.9% to 7.2 million 
barrels compared with 1984 output. This 
extended the downtrend in production that 
started in 1974. The decline in production 
was due to reduction in output in both 
YPFB and the contractor’s oilfields. Some 
traditional oilfields, such as Camiri and 
Monteagudo, are almost depleted, and sec- 
ondary recovery methods were being used 
to increase their output. 

Bolivia has currently 23 crude oil produc- 
ing fields, all belonging to YPFB, of which 
13 fields were declining in output, owing to 
natural decline in oil reserves. 
petroleum and refinery production decreas- 
ed 2.6% compared with those of 1984. YPFB 
estimates that total Bolivian petroleum re- 
serves (crude oil plus lease condensate) as of 
December 31, 1985, amounted to 125.1 mil- 
lion barrels, of which 88.5% belonged to 
YPFB and the remainder to Occidental and 
Tesoro. Bolivia’s liquids roserves at current 
production and/or consumption levels could 
last approximately 18 years. 


Physical scientist, Division of International Minerals. 


The Mineral Industry of 


Botswana 


By Thomas O. Glover! 


The value of minerals produced in Bot- 
swana in 1985 exceeded the 1984 value by 
1.296 in terms of the pula, the local curren- 
cy; however, in terms of the U.S. dollar, the 
value fell by 21.8%. Average rates of ex- 
change for the pula fell from 1.28 to 1.76 
pula per dollar from 1984 to 1985. 

Botswana's economy was one of the fast- 
est growing economies in Africa. Its gross 
domestic product per capita level in 1985 
was approximately $900? per person. Two 
of three major revenue sources were the 
sale of copper-nickel pellets and diamonds. 
Eighty percent of Botswana's population of 
] million people were sustained by subsist- 
ence farming, with only 15% employed in 
the formal job sector. Mining accounted for 
22% of those in the formal job sector, with 
7% employed in Botswana and 15% in the 
Republic of South Africa. 

Botswana's currency reserves, estimated 
at $750 million in late 1985, covered approx- 
imately 14 months of foreign trade. These 
large reserves are necessary owing to the 
country's dependence on imports from other 
countries; Botswana's main source of for- 
eign currency is the fluctuating diamond 
export market. The sixth national develop- 
ment plan was announced with its main 
purpose to increase incentives for job cre- 


ation. The plan foresaw several years of 
deficit spending due to the relative decline 
in the growth rate in earnings from the sale 
of diamonds. 

The Botswana Power Corp. completed 
work on the new overhead powerlines link- 
ing the power stations in north Botswana 
with the power stations in south Botswana. 
The new powerlines run from Selebi-Phik- 
we to Gaborone. The central power station 
at Morupule was scheduled for completion 
in 1986. By late 1986 or early 1987, Botswa- 
na would become self-sufficient in electrici- 
ty, whereas in 1985, about one-half of the 
electricity was supplied by the Republic of 
South Africa. The new central power sta- 
tion was scheduled to burn coal for power 
generation from the Morupule Mine situat- 
ed 1 kilometer away. 

On January 1, 1987, Botswana was sched- 
uled to assume ownership of the National 
Railways of Zimbabwe that runs through its 
territory. Prior to the takeover, Botswana 
was scheduled to purchase 20 locomotives, 
47 coal cars, 18 tank cars, and 650 other 
railway cars. The 600-kilometer main and 
branch lines were to be rebuilt over a 10- 
year period at a rate of 60 kilometers per 
year. 


PRODUCTION AND TRADE 


Production of minerals in Botswana gen- 
erally decreased during 1985. Coal and nick- 
el production in 1985 increased by 11.3% 
and 5.2%, respectively, with only a small 
increase in copper. Diamond production, 
which had led the country's growth in 1984, 
decreased slightly in 1985 below that of 
1984. 


Both the Orapa and Letlhakane diamond 
mines showed a decrease in production from 
that of 1984 and 1985. Only the Jwaneng 
diamond mine showed a slight increase in 
production during the same period. The 
Bamangwato Concessions Ltd. (BCL) nickel- 
copper mines at Selebi-Phikwe continued to 
produce efficiently; however, low commodi- 
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ty prices kept the operation from making a 
profit. Coal production increased over 11%, 
but the price of coal dropped $2.85 per ton. 
Botswana encouraged foreign trade and 
investments and employed liberal foreign 
investment incentives. The first trade in- 
vestment mission to the United States took 
place in 1985. The U.S. General System of 
Preferences permits duty-free entry for 
approximately 3,500 Botswana items. Ex- 
ports from the United States increased by 
$12 million from those of 1982 through 1984. 
Botewana was a member of the Southern 
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African Customs Union that permits them 
duty-free shipments in several southern 
African countries. Botswana's two major 
mineral export commodities were diamond 
and nickel-copper pellets. Total estimated 
value of the country's 1985 exports was $621 
million, and total imports were valued at 
$515 million. Because the Botswana curren- 
cy declined against the U.S. dollar and 
Western European currencies, in which 
most of the country's exports were valued in 
1985, the value of export prices in pulas rose 
65% over the 1984 levels. 


Table 1.—Botswana: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985P 
5 379,270 414,778 395,127 392,851 431,063 
Cobalt C Co content of aioe pee (smelter 
OD S 254 254 223 259 222 
Mine output, metal content 19,954 21,161 24,411 25,868 €26,134 
Cu content of nickel-copper (smelter 
product? |... LLL LLL ccc 17,819 18,875 20,261 21,471 21,692 
Diamond: 
G mm thousand carata.. 744 1.165 4,829 15,778 6,817 
Industrial stones set Accs 4,217 6,604 5,902 7,104 6,317 
33 E "T E 4,961 1,769 10,781 12,882 12,634 
Gem Mig semiprecious, ro not further 
Ñ ee «ide = NN 1,100 NA 36,700 14,810 
t, metal content 21,925 20,669 21,431 21,887 *28,018 
Ni content of nickel-copper (smelter 
— A e peo m 
Sand and gravel |... cubic meters 156,921 NA NA 188,498 102,524 
Stone, crushed, not further described 
do 184,855 NA NA 436,604 132,966 
Tale o ed du eee 10 S ao E du 
*Estimated.  PPreliminary. "Revised. NA Not available. 


VTable includes data available through June 23, 1986. 
a ap te recoverable mine output and have been used in world production tables appearing in volume I of 


parn en Product was all atte in 1981, a combination of matte and pellets in 1982 and 1983, and all pellets in 1984 and 
*Analytic content of ore milled. 


COMMODITY REVIEW 


METALS 


After many months of negotiations, 
Falconbridge Ltd. of Canada concluded a 14- 
year supply contract in 1985 for nickel- 
copper-cobalt pellets with BCL in Botswana. 
BCL pellet production in 1985 was 56,788 
tons. Falconbridge was to receive 7,000 tons 
of pellets in 1985, 23,000 tons in 1986, and 
46,000 tons in 1987. The Falconbridge allo- 
cation was scheduled to be processed at its 
Kristiansand, Norway, refinery. All produc- 
tion over the Falconbridge allocation in 
1987 was to be processed by Rio Tinto (Zim- 


babwe) Ltd. (RTZ) at its Eiffel Flats refinery 
in Zimbabwe. RTZ was preparing to toll 
refine the BCL pellets for Centametall AG, 
a Swiss trading company. The AMAX Nick- 
el Inc. Port Nickel refinery in Braithwaite, 
Louisiana, United States, that had been 
processing 100% of BCL pellet production 
was shut down November 30, 1985. AMAX 
was to be paid several million dollars for 
releasing BCL from the pellet contract but 
was still retaining its 29.8% share of Bot- 
swana Roan Selection Trust Ltd. (BRST), 
the parent company of BCL. 

Compared with 1984 production, in 1985 
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the copper content of the BCL smelter 
product increased slightly to 21,692 tons, 
nickel content increased slightly to 19,565 
tons, and cobalt decreased to 222 tons. 


INDUSTRIAL MINERALS 


Diamond.—Botswana continued to rank 
second in total world diamond production 
for the second consecutive year. The Gov- 
ernment of Botswana did not disclose gem 
and industrial diamond production in 1985; 
however, estimates would still put Botswa- 
na as first in total gem diamond production 
and as second in total industrial diamond 
production. 

The combined output of the three De- 
Beers Botswana Mining Co. Ltd. (Pty.) 
(Debswana) mines—Orapa, Letlhakane, and 
Jwaneng—totaled 15.1 million tons of ore 
yielding 12.6 million carats. Debswana was 
owned equally by the Government of Bot- 
swana and the DeBeers Co. 

The Orapa Mine treated 7,620,000 tons of 
ore yielding 4,446,575 carats at a grade of 
58.35 carats per 100 tons. Compared with 
the grade of 60.95 carats per 100 tons in 
1984, a loss in grade of 4.27% was realized. 
Ore mining at the Orapa Mine proceeded 
over most of the kimberlite pipe area with 
an additional 739,000 tons of ore mined and 
stockpiled but not delivered to the plant. 
Most of this tonnage was low-grade kimber- 
lite. 

The Letlhakane Mine treated 2,485,000 
tons of ore yielding 579,396 carats at a grade 
of 23.32 carats per 100 tons. Compared with 
the grade of 30.63 carats per 100 tons in 
1984, a loss in grade of 23.8796 was realized. 
The drop in grade was the result of mining 
the lower grade satellite pipe from mid-1985 
until yearend. 

The Jwaneng Mine treated 5,003,000 tons 
of ore yielding 7,608,957 carats at a grade of 
152.09 carats per 100 tons. Compared with 
the grade of 149.02 carats per 100 tons in 
1984, an increase in grade of 2.06% was 
realized. Mining centered in the larger 
center lobe of the kimberlite pipe. Stock- 
piling of low-grade ore continued. 

Active prospecting for new diamond de- 
posits continued. Two areas were evaluated 
in Botswana, but neither was promising. 
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Soda Ash.—Work by British Petroleum 
Botswana Ltd. (BP) on the Sua Pan soda ash 
mining project in the Makgadikgadi salt 
pans was delayed for undisclosed reasons. 
The project was to cost $200 million and was 
scheduled to produce potash, soda ash, and 
table salt. The project would include a soda 
ash refinery at Sua Pan, a packaging facto- 
ry at Francistown, and other support facili- 
ties at Sua Pan. The plant would employ 
500 people when in full operation and pro- 
duce up to 300,000 tons per year. The prin- 
cipal market would be the Republic of 
South Africa. BP was the second group to 
consider the operation. The first group was 
BRST in 1974. 


MINERAL FUELS 


Proven in situ steam coal reserves of over 
17 billion tons have been identified in 
Botswana. Development of these reserves 
commenced in 1973. A total of 3.69 million 
tons was mined from 1973 through 1985. 
The only coal operation in Botswana in 1985 
was the Morupule Colliery near Palapye 
that commenced operation in 1973. The 
colliery came into production primarily to 
supply steam coal to BCL's nickel-copper 
smelter at Selebi-Phikwe and to the adja- 
cent 65-megawatt powerplant near Moru- 
pule. Of the 487,053 tons of coal produced in 
1985, 60% went to the Morupule power 
station, 38% went to the Selebi-Phikwe 
smelter complex, and 2% went for local 
domestic purposes. Power generated at the 
Morupule power station was used at the 
BCL mines, Selebi-Phikwe Township, Fran- 
cistown, and the Orapa diamond mine. 

A new 90-megawatt power station, sched- 
uled for commissioning in 1986, was under 
construction near the Morupule Colliery. 
Plans were under way to increase the col- 
liery production to 600,000 tons per year to 
meet the power station coal requirements. 
Power from the new facility was to be made 
a part of the national grid that connected 
Gaborone-Jwaneng in the south, Francis- 
town in the east, and Orapa in the west. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Botswana pulas (P) to U.S. dollars at the rate of Pl= 
US$0.5682. 
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The Mineral Industry of 
Brazil 


By H. Robert Ensminger! 


The mining and mineral industry of Bra- 
zil expanded its output in 1985, by approx- 
imately 12% over that of 1984. The total 
mineral production value of $10.3 billion? 
contributed 4.8% to the gross domestic 
product (GDP). The GDP reached a reported 
$229.1 billion in 1985, which was an in- 


crease of 7.4% over that of 1984. However, 


the economic growth was tempered by an 
inflation rate of 233%. Much of the growth 
was related to increased energy production. 
Energy and petroleum self-sufficiency 
reached 86% and 59%, respectively. Ac- 
cording to Petróleo Brasileiro S.A. (PETRO- 
BRÁS), the state petroleum company, Bra- 
zil’s expenditure for the purchase of im- 
ported petroleum decreased from almost 
$10 billion in 1981 to approximately $3.6 
billion in 1985. 
A study completed by the Departamento 
Nacional da Produção Mineral (DNPM) on 
the country's mineral prospects suggests 
that the mineral sector will maintain its 
high rate of growth at least into 1990 when 
the rate of expansion may slow somewhat. 
In November 1985, the Government re- 


leased its National Development Plan, 


which was aimed at continuing high rates of 
industrial growth, bolstered by substantial 
investment in diversification and new tech- 
nology. 

The Carajás Grande project, undertaken 
by Cia. Vale do Rio Doce (CVRD), the state 
mining company, had by yearend cost $2.9 
billion exclusive of interest and working 
capital. 

On invitation from the Angola Diamond 
Co., representatives of Cia. de Pesquisa de 
Recursos Minerais (CPRM) visited Luanda 
to begin talks on possible cooperation in 
research on alluvial diamonds in the region 
of the Kaunzi River, Angola. 


A wolframite (tungsten ore) deposit was 
discovered in the Serra dos Carajás area, 
and is being studied by Rio Doce Geologia e 
Mineração S.A., CVRD's exploration arm. 
Preliminary estimates put potential ore 
reserves at 320,000 tons assayed at 1.1% 
wolframite. The newly discovered deposit 
could equal the present annual production 
of wolframite of 94 tons per year. 

In 1985, at least 12 multinational mining 
companies, CVRD, and domestic tin produc- 
ers were known to be exploring for gold in 
Brazil. 

Government Policies and Programs.—In, 
December, the Government issued a decree 
specifying the terms and deadlines for 
the denationalization of 17 Government- 
operated companies. Among them were 
seven companies involved in the minerals 
industry. The companies were PETRO- 
BRAS subsidiaries, Petrobrás Quimica S.A. 
and Petrobras Distribuidora S.A.; and the 


Steel companies, Cimetal Siderürgia S.A. 


Cia. Ferro e Aco de Vitoria, Cia. Siderürgica 
de Mogi das Cruzes, Usina Siderürgica do 
Bahia S.A. and Usinas Siderúrgicas de 
Minas Gerais S.A. (USIMINAS). 

The National Economic Development 
Bank (BNDE) placed 5 billion PETROBRÁS 
shares on the market. The BNDE is in 
charge of selling the shares with more than 
300 brokers, distributors, and investment 
and commercial banks directly involved in 
selling the shares to the public. The Govern- 
ment also declared that the growth of the 
state-operated companies will be halted. No 
new state enterprises will be created, and 
existing state-operated companies will not 


be allowed to buy private firms. State-run 


companies will also be forbidden to engage 
in any new undertakings outside of their 
own fields. 
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CPRM, the state mineral resources re- 
search company, has been active in Mozam- 
bique where, with Organization of Petrole- 
um Exporting Countries financing, the com- 
pany undertook a research project on coal. 
A second coal research project was also 
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under way in Mozambique concerning coal 
reserves. If the findings are satisfactory, 
Brazil hopes to sign a bilateral mining 
agreement that would satisfy some of its 
coal import requirements. 


PRODUCTION 


The 1985 increase in mineral production 
was mainly accounted for by iron ore, gold, 
bauxite, coal, phosphate rock, and tin, in 
that order. Other important mineral pro- 
duction included nickel, columbium (pyro- 
chlore), manganese, titanium, potash, and 
diamonds. In addition, rising domestic de- 
mand accounted for increased production of 
aluminum, copper, lead, and zinc. DNPM 
estimated that illicit sales accounted for 
more than one-half of Brazil’s overall gold 
production in 1985. Officially controlled pro- 
duction amounted to approximately 1 mil- 
lion troy ounces, while the DNPM estimat- 


ed uncontrolled output at approximately 1. 


million troy ounces. Apparently substantial 
quantities find their way across the Uru- 
guayan, Paraguayan, and Bolivian borders 
according to a senior DNPM official. Uru- 
guay reportedly sold almost I million troy 
ounces to the United States in 1985, al- 
though virtually no gold was mined there. 
Total gold production rose approximately 
13% over that of 1984. 


According to the International Tin Coun- 
cil (ITC), Brazil ranked second to Malaysia 
in tin production. Productivity in 1985 in- 
creased approximately 8396 over that of 
1984. The ITC considered the large increase 
in Brazilian tin production as one of the 
paramount factors that led to the collapse of 
the tin market in October. Phosphate rock 
achieved record-high production as rated 
capacity was exceeded. The output forecast 
for 1986 is expected to be even greater than 
that for 1985. 

At yearend 1985, DNPM was studying a 
request to revise the minerals tax on. baux- 
ite exported by Mineração Rio do Norte S.A. 
(MRN) in an effort to increase the compa- 
ny's production. 

With the exception of diamonds, about 
60% of all mineral stones and gems sold on 
the world market were produced by Brazil- 
ian garimpeiros (prospectors), according to 
DNPM. Brazil led the world in the produc- 
tion of agate, amethyst, aquamarine, emer- 
ald, and rose e quants, 


Table 1.—Brazil: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985* 
METALS 
Bauxite, dry basis, gross weight... 74,662,600 — "4,186,500 — 5,238,700 — 6,488,100 56,483,200 
STEP MUN 496, 606,177 786, 891,300 891,000 
3322. ane eae C 256,418 299,054 400,744 454,999 3549,800 
BOCODDATy 8 86,040 46,280 48,016 50,000 
Antimony, mine output, metal content: 269 P MU c ae 
Beryllium: Beryl concentrate, gross weight - 853 11,185 948 1,407 1,500 
Cadmium, metal, primary - --- 45 78 189 225 1524 
Chromium: 
"—— — — ——— A 926,418 668,000 737 709,000 710,000 
Concentrate oo 152, 158,500 110,978 128,910 185,000 
le E DEC 8 236 275,500 022 255,914 275,000 
n ores and concentrates, gross 
umbite and tanta lit 2... 299 201 264 170 180 
te concentratWt,t- 18 4 7 10 10 
Pyrochlore concentrate 29,886 19,598 19,663 16,241 82,000 
e output, metal content _______________ 11,777 24,482 89,082 58,500 70,000 
secondary 45,000 57,000 89,920 86,000 40,000 
Gold:* 5 
Mine output |... LLL LL LLL. - troy ounces. _ 150,000 421 NA NA 500, 000 
peiros (prospectors) )) --- o- 1,050,000 1,186,361 NA NA 1,500,000 
Toal os se ec uc do- 1,200,000 1,446,782 1,750,000 1,768,805 2.000, 000 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
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(Metric tons unless otherwise specified) 
Commodity? 1981 1982 1983 1984P 1985* 
METALS —Continued 
Iron and steel: 
Ore and concentrate, (marketable product 
Gross weint thousand tons 99,500 798,159 88,716 112,057 120,000 
an content do- 64, 675 61,035 57, 980 72,800 81,600 
Pig iron do 10,796 10,827 12.945 17,200 718,970 
Ferroalloys, electric: furnace 
Chromium metall 6 6 7 123 3124 
Ferroboron.___________________ "m 9 EN 11 329 
Ferrocalcium silicon — -- —--—--------- 7,481 9,657 7,400 17,755 322,179 
Ferrochromium mn 118,780 96,646 71,826 125,125 3127,288 
Ferrochromium-silicon ____________ 655 2,598 5,526 7, 628 38,875 
Ferrocolumbium ... . .......--- 14,632 11,506 9,665 16,522 317,676 
Ferromanganese ___.___________. 107,872 120,748 103,271 106,459 835 
Ferromolybdenum nme 197 337 126 437 509 
Ferronickei111!1ll!l1l.ln! „ 10,744 10, 597 25,991 30,000 39,8399 
Ferrophosphoruaunun2ss 846 22 1,211 926 31,281 
FerrosiliſofrNnnn --_ 120,662 115,814 156,683 157,878 3187,246 
Ferrosilicon magnesium 11,002 11,275 10,698 15,429 *14,876 
Ferrosilicon zirconiummm -—- 497 503 85 244 421 
Ferrotitanium.. — ——-- -—-----------—- 498 430 166 551 31,372 
Ferrotungsten __ nn 95 74 228 239 18 
Ferrovanadium nnn 296 238 102 456 2905 
Inocul ant 1,428 1,398 1,400 1,992 31,748 
ilicomanganese ____.__._______-_ 142.748 172,358 167, 333 185, 631 8180, 271 
Silicon metalallll kk!!! 18,957 17,921 20,602 788 29, 477 
Sud: 1 565,491 571,618 587,820 694,184 142,729 
thousand tons 711,846 711,642 12,486 16,680 318,557 
Semimanufactures, flat and nonflat do 713.230 712,999 14,660 18,385 451 
Mine output, metal content 21,650 19,360 18,821 16,602 319,200 
w 34,567 21.943 20,581 25,982 27, 000 
Secondary AAA ³˙ A mund eem 1g, 987 126,322 28,939 37,100 40,000 
Manganese ore and concentrate, marketable, gross 
J ee i S 2,042,144 2,340,979 2,091, 631 2,093,131 2,400,000 
Mine output, metal content 76,561 714,451 15,561 21,670 2424, 000 
F „Ni content 72, 835 13,471 8,314 9,187 12,000 
Rare earth : Monazite concentrate, gross weight 2,460 1,814 5,256 3,622 6,000 
ever: %% ĩ ͤ eae as thousand troy ounces. . 765 760 486 829 850 
Mine output, metal content Tg 297 Fg 218 18,275 19957 226,514 
Metal, smelter, primar 17,789 9,298 12,950 18, 877 21,000 
Titanium concentrates, gross weight: 
De 15,856 1½22 30.42 409% 245.900 
Rute 2322 es ee es ee 172 234 463 412 500 
mere, mine output, metal content 1,576 11,524 1,026 1,037 31,175 
9 and salable ore 400,631 596,971 662,126 578,260 600,000 
Mine output, metal content ___._____.____ 71,000 71,000 73,000 72,000 72,000 
Metal, smelter: 
, . I cts 91,944 95,528 99.913 106,927 110,000 
DETECTOR. 19,000 14,400 11,045 1,522 ,000 
Zirconium: Zircon concentrate, gross weight? 6,000 4,966 13,790 6,375 7,000 
INDUSTRIAL MINERALS 
Asbestos: 
Crude ore .— - - —- -—-—-—-------- m emm 1,992,766 2,092,087 2,090,472 1,889,326 1,800,000 
— )%%%%%%%%% LII 138,417 145,998 158,955 134.788 148,300 
J A ei 178,895 98,981 69,341 101,301 110,000 
led. oeenn . Se te 98,804 122,219 100,106 04,920 110,000 
Marketable product* __________________- 116,340. 7140, 243 127, 039 143, 173 145,000 
j cS ORE SR 30,912 72,507 48,993 48,915 ,000 
Comens, hydraulic ------- thousand tons 26,051 25,644 20,870 ,000 27,000 
Bentonite eee anne eae EE SERA 8 166,338 164,060 128,691 201,025 200,000 
f os a te 1,068,480 — 1,243,520 1,241,252 1,569,063 1,500,000 
Beneficiated. |... l! 469,757 493,186 420, 486, 500, 
Marketable produeeſ²éʒ 556,753 "600,632 501,706 596,688 600,000 
EPONA VEN ce Oe OT NET ESD thousand tons 21,601 22,160 21,784 22,477 28,000 
Beneficiated ._..____ ~~ ______ NES 2,229 1,442 034 984 1,000 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985* 


INDUSTRIAL MINERALS —Continued 


Diamond:* 
Gem _________________ thousand carats_ .' 163 80 r80 F200 250 
IndustrialXXlMůũ„kcwcwcwcww ocu 926 450 450 T550 350 
| p on re te tee do- 1,089 530 r530 F750 600 
Diatomite: 
Crüdë M mun 13,202 106,581 22,431 | 9,069 15,000 
Beneficiatůuud- 8,858 13,131 8,663 7,641 9,000 
Marketable product |... „ 8,978 18,146 8,678 7,721 16,000 
Feldspar and related materials: 
Feldspar, marketable product |... 118,407 131,853 111,897 105,491 120,000 
Leucite, marketable produettt 536 209 3,588 3,680 4,000 
Sodalite, crude, marketable product |... .. F844 046 644 845 . 1,214 1,200 
Toal coc n ME LU RIA ™962,989 182,706 116,270 110,385 125,200 
Fluorspar: 
e H€ 174,665 201,971 239,522 368,130 815,000 
Concentrates, marketable product: 
Acd prane MATER E 8 36,226 32,000 43,000 74,000 80,000 
Metallurgical- grade 17,403 19,000 26,000 30,000 34,000 
Total nonc et ce 58,629 51,000 69,000 104,000 114,000 
gie | 
de. cec n oues rc ire 464,089 359,991 442,810 290,007 300,000 
Marketable product: 
Direct- shipping crude ore 16,318 6,131 11,138 2,633 5,000 
= Concentrate______________ - TN 17,499 15,413 16,498 30,047 30,000 
Total acd ops ce AAA Lecteur 33,817 21,544 27,636 32,680 85,000 
Gypsum and anhydrite, crude — .. 991,461 680,800 555,907 493,732 550,000 
(occ EE 2,155 1,076 785 1,587 1,500 
Marketable product“ -—---------------— 1,590 423 526 1,290 1,200 
Lime, hydrated and quicklime thousand tons 5,000 5,000 5,000 5,000 SP 
Lithium mineral concentrates: | 
Amblygon itte 277 66 113 49 75 
Lapidolite ——— . E 2 74 1 (3 eas 
Pétálilg — ance 2,080 2,293 1,892 477 
Spodu menue 243 $41 116 288 300 
Ml cni ld ð V 2,602 2,114 2,122 814 815 
esi 
dé cm cto ie im ue A LM LA ae 618,251 505,885 486,874 124,280 500,000 
Beneficiated ———-——-----—-------------—— 7 225,588 231,000 821,648 - 285,000 
Mica, all grades’! | . 5 787 878 3,595 3,601 3,500 
Nitrogen: N content of ammonia ~- ----------—— 375,700 503,200 738,100 750,000 . 750,000 
ic € te rock including apatite: | 
e: | i 
Mine product - thousand tons 16.441 25,070 19,898 22,704 25,000 
Of which, sold directly do- 53 7,395 32 29 
Concentrate: 
| Gross weight |... do- 2, 658 2,767 3,208 3,798 4,214 
P: O; content ___ c 22-2 do 1,083 1,069 1,805 1,800 
Pigments, mineral: Other, crude ______________ 4,158 5,272 3,820 4,254 4,500 
Precious and semiprecious stones except diamond, 
crude and worked:! ! | | 
Ne 8 kilograms.. 1,424,381 1,038,287 966,095 1,799,651 1,825,000 
Amethyst tt do— 198 195,502 244,269 978 850,000 
quamar ine 8 807 24,479 4,727 10,294 16,000 
(GN . — ccr ei eu es do- NA 2 250 
Girinee occ do- 52,094 29, 760 80,572 80,511 85,000 
ae e 8 10,538 1,646 9, 6,259 7,500 
lo M . 8 "m 2 813 500 
eerte MNT on ee CHINE do... 108 46 61 600 
/ e CENE value . NA $17,868 17,455 215000 
Sapphirtrtre LL cL LL LL L2 l7 do— NA $9,814 14,618 15,000 
ODHE e e ee e D UA Lr kilograms_ _ 4,011 8,631 , 682 2,500 
Tourmaline. ——-——-------------—- do... 4,319 2,669 12,498 5,596 8,000 
Turquoise value A en $1,051 $1,000 35 
);»; A ee a kilograma.. . 249,660 188,674 620,796 544,593 ,000 
quas crystal, all grades TASS 5,154 7,421 9,681 8,141 9,000 
Marine thousand tons 2,766 2, 888 3,259 3,578 3,700 
IR BR D 8 do- 839 836 928 950 950 
Silica (silex). )))) 4,517 7,978 2,200 1,479 2,000 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985 
INDUSTRIAL MINERALS —Continued 


Sodium compounds 
67 uou ee 759,000 760,000 875,000 950,000 950,000 
Soda ash, manufactured (barilla) 188,000 199,000 210,000 215,000 i 
Stone, sand and gravel 
Dimension stone: 
Marble, rough cuuhhnt cubic meters 66,839 122,114 141,280 114,531 176,000 
IPEA "PEN 19,464 4,411 98,009 60,801 75,000 
Crushed and broken stone: 
Gee ol a ee cubic meters. .. 438,391 329, 53,733 484,302 450,000 
Calcareous shells... _._._____________-_~_ 1,212,252 1,828,960 1,214,171 ; 1,000,000 
Dolomite. _..._______ thousand tons... 1,961 1,954 1,714 1,917 1,900 
Gneis cubic meters. .. 218,025 249,798 190,563 876,001 850,000 
ranite |. thousand cubic meters. .. 49,225 43,720 35,261 88,815 40,000 
Limestone... ---- thousand tons 52,066 49,027 44,918 45,151 45,000 
GCöõͤĩÄÜͤ AA ĩ 144,707 67,527 83,590 109,964 105,000 
ite: 
Crude nh i ee 795,104 636,797 250,352 285,314 300,000 
Processes 122,700 102,826 98,246 100,825 100,000 
Sanßdgdg thousand cubic meters_ _ 35,876 40,088 24,450 24,957 30,000 
Sulfur: 
Felt ek thousand tons - TN 1 1 2 
diim uum AL UL S NET I E. do— 44 54 55 55 60 
uct: 
Metallurg do- 17 30 150 150 165 
Petroleum _________________- Oban 102 100 110 110 120 
Total aaau do- 163 184 316 816 847 
Talc and related materials: 
Talc, marketable product* _ _ - --- ---------—- 325,191 328,644 326,145 $48,915 850,000 
llite, marketable product... _ 178,464 76,624 70,318 64,432 75,000 
Other: tolite, marketable product... 49,147 63,068 42,967 86,268 90,000 
Vermiculite: 
Crüdé . p eL La 11,997 43,316 42,331 49,890 50,000 
Marketable produee ttt 14,307 14,059 9,871 9,157 10,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous, marketable* thousand tons 76,086 15, 835 6,935 7,752 8,000 
Coke, metallurgical, all types do— 71,188 960 1,247 1,010 1,000 
natural: 
. os em ee s million cubic feet 187,403 106,968 141,700 173,119 200,400 
Marketed oec OO 1,677 989 141,700 178,119 200,400 
Neural gas liquids ___ thousand 42-gallon barrels. _ 712.555 2,950 4,015 5,475 6, 500 
Petroleum: 
Crude ---—~------------------- do... 11,895 94,738 120, 378 168, 788 2205, 500 
Refinery products 
Gasolineaeaeass do- 71,100 74, 539 64,300 69,999 15,000 
Jet fuel do- 360 19,975 17,600 8,000 20,000 
Mu do- 4,024 4,500 5,000 5,500 
istillate fuel oil _..__________ — do ... 216,502 122,105 113,900 126,784 140,000 
Residual fuel olli do i 80,300 ,000 100,000 
ricants___§_______________ do 3,755 4,801 4,800 500 6,000 
.. ͤ K 8 do- NA NA 70,000 
Refinery fuel and losses do... NA NA NA NA 12,000 
Total eoe do... NA NA NA NA 428,500 
*Estimated. imi . FRevised. NA Not available. 
iTable includes da ovale through Sept. 1986. 


ta 
In addition to the 4 ties listed, bismuth, molybdenite, and uranium oxide are produced, but output is not 
and available information is inadequate to make reliable estimates of output levels. 


figure. 
Direct sales and beneficiated. 
SOfficially reported are as follows, in troy ounces: major mines: 1981—140,691; 1982— 148,408; 1983—199,206; 
1984— not available; 1985—not available. Small mines (garimpos): 1981—414,744; 1982—671,982; 1988— 1,526,775; 


1984—not available; and 1985—not available. 
“Includes sponge iron as follows, in thousand metric tons: 1981—226; 1982—226 (estimated); 1988—255 (estimated), 
1984—246 (estimated); and 1985— 285. 
revised officially reported output; of total production, the following quantities are identified as placer silver 
(the balance being silver content of other ores and concentrates), in thousand troy ounces: 1981—144; 1982—123; 1988— 
241; 1984—not available; and 1985—not available. 
*Figures E Keil: rted lus official Brazilian of 
represent offici re output plus i ilian estimates of output non i i ; 
officially reported opur was as folle — ailab ie 1 revailabl e; 1984— 


ows, in thousand carats: 1981—136; 1982—not av not a 
not a e; and 1 not available. 
i Revised to zero. 
12A 


\pparently includes crude quartz used to produce quartz crystal (listed separately in this table) as well as additional 
quan of common quartz. 


150 


MINERALS YEARBOOK, 1985 


TRADE 


Brazil recorded a $12.45 billion overall 
trade surplus in 1985, which was approxi- 
mately $350 million less than the figure for 
1984. The United States recorded a trade 
deficit with Brazil of $5 billion for the year, 
which was below the level reached in 1984. 
Brazil exported an estimated 6.5 million 
tons of steel products. Iron ore exports 
reached 92.3 million tons, a new record 
high. Tin exports of 20,000 tons also set a 
record high. 

The Government signed a long-term 
countertrade agreement with Peru that will 
total $600 million annually. It provides for 
the export of capital goods, manufactured 
products, and foodstuffs to Peru in ex- 
change for various minerals including cop- 
per, gold, lead, oil, silver, and zinc. Of the 
$300 million worth of imports to Brazil each 
year, about 10% will be reexported. 

At yearend, China and the Government 
of Brazil signed a bilateral trade agreement. 
The total value of the agreement over the 
next 3 years was expected to be near $1.5 
billion. Brazil will export 550,000 tons of 


rolled steel! products, 1 million tons of pig 
iron, 2.5 million tons of iron ore, and 50,000 
tons of aluminum ingots in exchange for 
petroleum from China. China has set up the 
China National Metals & Minerals Import 
and Export Corp. in Rio de Janeiro to aid in 
negotiations on trade, technology, and cul- 
tural exchanges between the two countries. 

The Government of Brazil granted Suri- 
name a $20 million line of credit, and 
agreed to increase purchases of alumina by 
50% to 130,000 tons annually. In return, 
Suriname will use the credit to buy raw 
materials and consumer goods from Brazil. 

CVRD and Tiajpromexport (U.S.S.R.) ex- 
changed letters of intent in November for 
promotion of the following projects in Bra- 
zil: (1) Construction of a pig iron production 
plant in the Ponta de Madeira port area 
(1.5-million-ton-per-year capacity) and (2) 
construction of a ferromanganese plant in 
the Carajás area (150,000-ton-per-year ca- 
pacity). The U.S.S.R. was to provide techni- 
cal and financial assistance in the construc- 
tion of the above plants. 


Table 2.—Brazil: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: 
Ore and concentrate 
ousand tons 3,989 
Oxides and hydroxidess 7,102 
Metal including alloys: 
Unwrou ght 116,325 
mimanufactures _________ 324 
Antimony: B 
Metal including alloys, all forms M" 
ium: Ore concentrate 943 
ium: Metal including alloys, all 
Orms oe ee ek zm 
Chromium: 
Ore and concentrate Je 
Oxides and hydroxides .. kilograms__ 100 
Metal including alloys, all forms 10 
Cobalt: Metal including alloys, all forms 84 
Columbium and tantalum: and 
concentrate 129 
Ore and concentrate TA 
s and speiss including cement oe 
Met: af including " ‘alloys: Mid 
Unwrou ght 21 
Gold: E alloys, unwroug nt nee 
inclu oys, unwroug 
and partly wrought ... troy ounces. — 6 


See footnotes at end of table. 


Destinations, 1984 
1984 United TP 
States Other (principal) 
4,247 881 Canada 1,534; Venezuela 1,421. 
43,213 37,085 Argentina 5,307; Paraguay 535. 
147,923 58,275 Japan 28,564; China 23,268. 
47,87 18,623 Saudi Arabia 5,969; Pakistan 4,247. 
5 z All to Argentina. 
1,021 1,021 "ES 
83 P Netherlands 30; Argentina 3. 
2 -- All to U 5 
101,300 — Finland 100,060; Uruguay 1,000; 
Chile 300. 
97 22 Netherlands 75. 
255 211 Netherlands 32; Japan 12. 
20,124 -- Republic of Korea 10,124; Ja 
10,000. a 
981 -- Japan 643; Belgium-Luxembourg 338. 
842 842 
84,552 28,628 Canada 2,066; Singapore 946. 
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Table 2.— Brazil: Exports and reexports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 United RM 
States Other (principal) 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite thousand tons 74,200 187,589 3, 086 Japan 120,799; West Germany 17,955; 
taly 9,441. 
Metal: 
Scrat ELEA A EG 40 500 __ All to Spain. 
Pig iron, cast iron, related 
materials 1,803,332 8,069,126 355,384 China 1,444,226; Japan 354,431. 
Ferroalloys: 
Ferroaluminum .......- zz 90 60 
Ferrochromium ........ 38,048 53,880 3, 850 juge a um-Luxembourg 
,500; X ON denm ni 5,500. 
Ferrocolumbium _ __ _ 9,256 13,771 2.795 Netherlands 4,209; Japan 2,009. 
Ferro ese 49,511 21,302 : Colombia 5, 300; Netherlands 4,000. 
Ferromol um 
kilograms. _ 1,000 100 _. All to Uruguay. 
Ferronickel __ --------- 15,494 11,175 850 West Germany 7,148; Finland 2,118; 
| Netherlands 1,393. 
Ferrosilicomanganese 123,708 100,388 748 Japan 58,518; Netherlands 4,000. 
3 CCE Ct ix 15,787 Japan 64,785; Takman he 119. 
errotung ten n Japan 
Silicon 14,486 17,268 6, 056 Japan 9,014; France 1,470. 
Unspecified- ---------- 7,538 13, 401 10,144 1; 
l, primary forme 465,467 1,445, 81 eee 291 517; Japan 145, 795. 
à 5 sha 
es, 
ia aa ,430,204 2,187,608 459,967 Algeria 718,557; China 286,863. 
Universals, plates, sheets... 2,955,593 2,720,856 298,134 China 572, 676; Japan 418,966. 
Hoop and strip 22,001 115,200 107,334 ^ Mexico 1,080; Paraguay 923 
_ and accessories 240 236 69 Netherlands po Han a 
JJ ERR MENS 85,166 54,364 25,018 Nigeria 6,200; A ja 5 
Tubes, cel m aas iori 3 229, 479 676,776 528, 247 83,208; Colombia 82,757 
forces rough 4,614 ; ,020 e : 645; Belgium-L 
Lead: 
Oxid es kilograms_ _ 105 Ta 
15 ma including alloys, all forma 31 7 ( Mainly to Paraguay. 
Ore and concentrate 17 Ec 
Oxides "p aoz es E: v 5 ECT 
Magnesium: including alloys, 
oe „ 8 152 4 — All to Paraguay. 
Ore and concentrate, metallurgical- u 
JJ 741,436 878,976 97,163 Czechoslovakia 108,729; U.S.S.R. 
100,896; United Kingdom 92,819. 
Gi. A 1,884 3,991 779 Argentina 1,477; Mexico 817. 
Metal including alloys, all 3 10 
ograms_ — a 
oo Metal including alloys, all 
eu rl. Oc 152 59 -— Turkey 45; Peru 8; Uruguay 4. 
Nickel: Metal including alloys: 
Unwrought ---------------- 45 381 158 Argentina 155; H 51. 
Semimanufactures__...... ~~ 36 51 @) Argentina 45; Col ia 2; Mexico 2. 
Platinum-group metals: Metals including 
amare un unwrought and partly wrong 
t esee" 5 6 161 — All to Spain. 
Si Aie Metal including alloys ünwroqght 
and partly wrought ~- —— _ _ _— MS 51,763 122,108 — Republic of South Africa 64,801; 
e 80,318; West Germany 26,235. 
Tin: Metal including alloys: 
Unwrought . —------------- 8,820 14,602 10,781 Bulgaria 820; Argentina 766 
Semimanufactures_ ----------- 1 3 -— United Kingdom 2; Argentina 1. 
ir ni 850 450 All to U 
CC kilograms. _ T to Uruguay. 
Metal including alloys, all forms n Sen 8 8 
and concentrate 1,482 970 296 West Germany 448; Netherlands 161. 
a including alloys, all forms 1 tes 
c: 
MES nnl ct 21 87 -- Chile 33; Bolivia 2; Paraguay 2. 
Blue RE acute t. ie 8 — All to Uruguay. 
M including alloys 
nwrou ght 20 20 _. Argentina 10; Uruguay 7; Paraguay 
Semimanufactures 25 14 -— Paraguay 11; Uruguay 3. 


See footnotes at end of table. 
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Table 2.—Brazil: Exports and reexports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodit 1983 1984 : 
Mrd 2 58 Other (principal) 
METALS —Continued 
Other: 
Ores and concentrates 1,072 3,279 3,234 Netherlands 32; Japan 13. 
Ashes and residues 1,979 26,251 63 Switzerland 12, 927; Republic of 
Korea 10, 897; Japan 1,129. 
Base metals including alloys, all forms 15 11 10 Japan 1. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
| a a c ei 8 2 15 _. Japan 8; Venezuela 7. 
Artificial: 
Corundum -` ------------- 18,576 29,362 4,319 Argentina 6,997; Japan 6,251. 
Silicon carbide . .. 5,575 5,854 1,450 Japan 2,988; Australia 426. 
Grinding and polishing wheels and 
rr 877 1.094 161 Chile 189: Ecuador 95. 
Asbestos, cru lle 11.750 19,716 ee ri 5,166; Argentina 4,686; India 
Barite and witherite |... ~~ 6,300 12,717 __ Venezuela 12,706; Argentina 11. 
/ AAA 19,553 102,365 1,159 Paraguay 81, 164; India 10,200; Congo 
| SC ROSE ERR PR ge a 10 235 a Paraguay 225; Venezuela 10. 
Clays, crude 
n ee 1,890 99 -- Peru 40; Paraguay 21; Venezuela 21. 
Chamotte earth ae 79 -- Argentina 40; Uruguay 20; Spain 10. 
Kaolin MNT PETRUM 181,555 195,830 -- Be ium-Luxembourg 69, 289; Japan 
,204; Italy 48,142. 
Unspecifieedldldl 573 988 as Uruguay 920; Bolivia 30; Paraguay 
Diamond: 
Gem, not set or strung___— carata__ 28,305 21,200 9,160 — Switzerland 6,775; Belgium-Lux- 
embourg 2, 905. 
. . 3 = 1958 s Argentina 1,800; Uru 155. 
an BF. olx 02 — = : es n r a 
Diatomite and other infusorial earth .. .. — 5 18 -- Uruguay 13; Nigeria A d 
Feldspar — - -—- - - ------------——- 4,000 2 -— Mainly to Venezuela. 
Fertilizer materials: Manufactured: 
Ammonia -_-------------—- 125,191 42,525 are Leon 85,010; Denmark 7,290; 
Nitrogenous. - - - ----------—— 142,414 16,393 _. Uruguay cus 12.68 689; Argentina 1 560; 
Paraguay l, 1,476. 
Phosphatil;cqaklk. 7,624 9,153 -- Paraguay n Uruguay 3,250; 
Argentina 1 
Potassic _______~________-_ 953 865 ac n gay d 516; Argentina 820; Uru- 
Unspecified and mixed _________ 115,214 27,835 8 Paraguay 210 21 ,065; Uruguay 3,217; 
Fluonpar..—— -————osxn 1 1,012 EN ntina 1 1000; Uruguay 1 
Graphite, natura] |... 2... 5,578 5,082 2,825 n 827 032; Republic of South Africa 
Gypsum and plasterr _ 54 30 x All to Paraguay. 
Kyanite and related materials: Unspeci- á 
Nod mE ⁵ a — 18 _. All to Finland. 
Ling... ꝛ .: mtr ee 3,665 2,149 — Paraguay 2,135; Bolivia 14. 
Ee eee compounds: i 
Oxides ici E c 73,735 97,215 8,450 Poland 52,485; Venezuela 12,919. 
8 Other PE ͤK—ç0 Ä 67 52 -- Argentina 45; Peru 4; Uruguay 3. 
‘Crude including splittings and waste 3,407 3,265 258 ^ United Kingdom 2,901; Mexico 50. 
Worked including agglomerated split- 
„„ kilograms- 500 500 — All to Uruguay. 
Pigments, mineral: 
Natural, ceru lde 12 is 
Iron oxides and hydroxides, processed 352 500 290 Paraguay 51; Ecuador 44. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $23,905 $57,065 833, 346 5 $9, 819; a $7,232. 
Synthetic do- $23 $373 — Japan $366; Taiwan $ 
Sait and brine ---------------- 243,224 348,114 302,430 eme 27 001: Nigeria 9,290. 
Sodium compounds, n. e. s.: 
Carbonate, manufactured 7 192 5 Paraguay 73; Republic of South 
| Africa 72; Canada 17. 
Sulfate, manufactured kilograma. .. 1,500 30 -- Argentina 20; Paraguay 10. 


See footnotes at end of table. 
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Table 2.—Brazil: Exports and reexports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodity 1983 1984 : EN 
9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Dimension sto 
Crude And P partly worked ____. 101,556 144,990 2,612 ed 109,774; Japan 18,377; Spain 
orked ono Se 7,671 10,854 6,567 Japan 2,84 2 ,844; SLE AQUA 283. 
Dolomite, chiefly refractory- grade 646 586 ie 200. 
Gravel and crushed rock 2,634 6,901 -- Bolivia 68 6,840; 40 Chile l. 
Limestone other than dimension 71,206 ,000 25 Paraguay 2,915; Uruguay 25. 
Quartz and quartzite. .-- ------—- 10,226 5,691 356 Ja ai 1 West Germany 1,031; 
y 888. 
" Sand other than metal- bearing 5,675 4,177 _. Colombia 2,740; Argentina 1,437. 
Elemental, all forms... 34 319 ae Paragua ay 270; Uruguay 34; Costa 
m edi acid bii PP i 55 $ y 15 oa be Ur 549 69; rr ie 4. 
c, steatite, soapstone, te __ ; ; enezuela araguay 
dei peni Lab pocius 999 1136 1,000 Australia 126; 5 Chile 10. 
gir nm 
RE EPE T 199 108 _. Liberia 100; Japan 6; Australia 2. 
V 200 400 "m All to Argentina. 
MINERAL FUELS AND RELATED 
MATERIALS 
Aapa and bitumen, natural ERR 2,047 ide All to Peru. 
JSC EE lates 469 1,503 e e sory ai; Uruguay 363; Mozam- 
ique 360. 
Coal: Anthracite |... Lco cc. 717 600 -— All to Argentina. 
Coke and semicoke- -- ---------- 28 54 () Uruguay 44; Paraguay 10. 
Petroleum: 
Crude_ thousand 42-gallon barrels... 1357 i 
Refinery products: 
Liquefied petroleum gas 
tes 493 482 (3) Paraguay 167; Argentina 162; Suri- 
name 128. 
Gasoline do— 713,038 195,070 104,941 Nigeria 87,168; Colombia 670. 
Mineral jelly and wax do- 284 366 2 Mexico 41; Netherlands 29. 
Kerosene and jet fuel do- 4,296 18,443 Ni DA 11,486; Zaire. Zaire 1,911; Nether- 
Distillate fuel oil _..__ do... 5,022 100,979 87,924 Zaire 4,950; Senegal 2 2,368 
ricants _.____._~_ do— 1. 1.19 120 Mexico 875; Nigeria 293; Netherlands 
a pare vi oils. . do- 69 71 e Netherlands 14; Mexico 7. 
Residual fuel oil... do__ F11,639 13,064 11,818 Italy 905; Ireland 345. 
Bitumen er 85 residues 
do- 26 50 -— Paraguay 33; Chile 12; Congo 2. 
Bituminous mixtures do- 4 14 -- Paraguay 12; Congo 1. 


"Revised. 
1Table prepared by H. D. Willis. 
Lees 


than 1/2 unit. 


Table 3.—Brazil: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Alkali and rare-earth metals: Unspecified 40 
Aluminum: 
Ore and concentrattt __- 5,020 
Oxides and hydroxides |... 202,824 
Metal including alloys: 
Scrap nc ure un e 4,128 
Unwrou ght. 2,958 
Semimanufactures 1.330 


See footnotes at end of table. 


1984 


United 
States 


Sources, 1984 
Other (principal) 


"net Germany 38; United Kingdom 


Guyana 10,150; United Kingdom 
Netherlands 148, 065; Jamaica 33, 870 
Canada 637. 


Italy 1,656; Argentina 1,509; Nether- 
lands 1,099. 
France 827; Japan 129. 
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Table 3.—Brazil: Imports of selected mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 j 
7 gua Other (principal) 
METALS —Continued 
Beryllium: Metal mig. alloys, all 
faris 3 value, 3 € $1 $3 _. All from West Germany. 
Chromium: 
Ore and concentrate 5,897 20,674 a Philippines 8 919: Republic of South 
Oxides and hydroxides 50 62 3) y Kingdom 86; West Germany 
Japan 2 
Cobalt: Oxides and hydroxides _ - - - - — 21 4 1 est Germany 3 
Columbium on amaun Metal 
uding alloys, all forms, 
el talum ....- value, thousands. - $83 $22 $20 West Germany $2 
‘Gre and ne 7! E 89,159 87,553 — All from Chile 
including alloys 

Scrap s 441 58 Chile 796. 

Unwrou ght“. 56,442 107,186 117 PER Aig ,294; Peru 8,776; Bahamas 

Semimanufactures |... 1,957 1,320 39 i United Kin Kingdon ‘aia Netherlands 

Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite |... 14 16 18 Switzerland 3. 
Scrae sz eM 30,506 29,875 Paraguay 631. 
Pig iron, cast iron, related 
materials 4.840 4,578 1,598 Argentina 1,900; Canada 470. 

Ferroalloy s 520 325 87 Sweden 154; West Germany 30. 

Steel, primary form 6,813 111 es "T Germany 56; Japan 29; France 

Semimanufactures: 

Bars, rods, angles, shapes, 

ODE. uo eee 15,175 25,604 569 United Sw. 16, E 8 Ger- 

many 5 

Universals, plates, sheets 90,715 29,926 329 uices 11, 1854 West Goaan 6,394; 

a 
Hoop and strip... 4,430 5,132 795 West Ge 5 2,531; United King- 
Rails and accessories 19,688 80,125 83 Japan 29,390; West Germany 414; 
ium-Luxembourg 241. 
Wire = oe AA 1,509 2,780 157 Italy slay n 676; West Ger- 
Tubes, pipes, fittings |... 5,487 1,595 522 France 2, Wi ^ dx Germany 1,939; 
apan 
Castings and forgings, rough 19 58 2 West Germany 53; Italy 3. 
Ore and concentrate___________ 6,591 10,724 _. Ireland 5,260; Be ium-Luxembourg 
2,835; Peru 2,6 
MM eg ie eee, 488 240 1 Mexico 239 
including alloys: 
Dita eae ee dE 2,849 6,548 6,543 
Unwrought. _____________ 649 2,151 18 Canada 1,499; Trinidad and Tobago 
425; Mexico 209. 
esium: Metal including alloys: 

1000 LE e LU. 183 18 -— All from Netherlands. 
Unwrougt! 6,191 4,363 631 Norway 3,732. 
Semimanufactures - 2 2 2 
Ore and concentrate, metallurgical- 

grade 19,206 1,006 -— Mexico 1,000; Republic of South 
Africa 6. 

Mercury — — vod leis. 2,669 5 134 38 Mexico 3,655; Spain 406 

ercury __...____ a ; exico 3,655; i : 
Molybdenum: Metal including alot all alloys, all oe 

{OPS E 41 51 24 West Germany 16; Netherlands 6. 
. and 

speiss 
thousands. _ $28 $62 $62 
Metal 8 alloys: 
n CC 174 339 40 Norway 150; Canada 117. 
ufactures 177 151 103 West y 33; Switzerland 6. 

Piuinis coop metals: Metals including 

alloys, unwrought and mee oe. 

$2,566 $4,000 $1,252 "e N 05 y $2,500; United King- 
om 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands 
Tin: Metal including alloys, semi- 


n: 
Ed concentrate 


Metal including alloys, all form 


Zinc: 
Ore and concentrate 


Semimanufactures 
Other: 
Ores and concentrates 


Oxides and hydroxides 
Ashes and residues 


Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
N piis Corundum, emery, pumice, 


— —— a — we A —— i ee wae ae =e 


Dust and powder of precious and semi- 
precious stones ine ty clamo ond 
ousan 


value, t 
Grinding and polishing wheels and 
stones 
Asbestos, cru le 
Barite and witherite . . . 
Boron materials: 
Crude natural borates 
Oxides and acids .. . 
Cement 
m JJ. 
Cryolite andchiolite _ _ _ kilograms 
Diamond: 
Gem, not set or strun rang 
value, thovsanda- EN 
Industrial stones do- 
Diatomite and other infusorial earth _ _ _ 
Feldspar, fluorspar, related materials 


Ferti izer materials: Manufactured: 
Ammonia _________________ 


Unspecified and mixed 
Graphite, natural 
Lani and plaster B 


— ar a op an me am —— ae em m oco o ane m- ———— — 


See footnotes at end of table. 


1983 


$38,433 


9 
1,475 


1,325 
1,216,753 
86,500 

2 

1 


71 
697 


1984 


$23,718 
5 
1,010 


2,615 
47 
60,098 


110 
21 


3,769 
145 
46,567 


220 
17,951 
2,026 


15,088 
4,180 


1,948 
17,151 
141 


34,429 
603,376 
60,665 
1,793,981 
160,576 
41 

1 

20 

1,268 


United 
States 


2 
4,451 
315 


$2,490 


Sources, 1984 
Other (principal) 


Peru $16,897; West Germany $872. 


Mainly from West Germany. 
France 503; West Germany 340; 
Belgium-Luxembourg 100. 


Chile 2,540; West Germany 5. 
ve Germany 14; United Kingdom 


sort 3 Canada 15,339, Mexico 


4,764. 
Netherlands 70; West Germany 20. 
West Germany 4. 


Mexico 2,137; Canada 1,223; West 
Germany 284. 
West Germany 108; Sweden 1. 


Sri Lanka 35,729; Bulgaria 4,752; 
Republic of South Africa 3, 605. 

West Germany 188; Italy 30. 

Republic of South Africa 13,000; Can- 


ada 500. 
Republic of South Africa 1,059; West 
rmany 139. 


Italy 498; West Germany 42. 
sapan 171; France 54; West Germany 


ntina 841; Norway 271; West 
rmany 88. 


Ireland $278; West Germany $247. 


Canada 80; West Germany 29. 
Canada 2, 331; aras of South 
Africa 998; I 8 
Argentina 100; est Germany 30; 
witzerland 3. 


Peru 7,441; f entina 7,192. 
Argentina 6 France 820, West 


France rmany 246 Spain 60. 


Argentina 5,681; France 800. 
West Germany 50 


All from Switzerland. 

Ireland $11; West Germany $7. 
Mexico 761; West Germany 166. 
All from Switzerland. 


aros 17,817; Trinidad and Tobago 
Netherlands 126,203; West Germany 
95,633 


Uruguay 6,250; Portugal 2,200. 

East Germany 694,719; Canada 
476,179. 

Chile 63, 223; West Germany 55. 

Madagascar 36; West Germany 4. 


All from Belgium-Luxembou 
Republic of South Africa 700; Jest 
rmany 230. 
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Table 3.—Brazil: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 ; 
á 8 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Mica: 
Crude including splittings and waste 109 zum 
Worked including „ split- 
NGS ee NC NS IM 43 48 9  Belgium-Luxembourg 21; France 14. 
Nitrates, rule 9,667 9,707 = All from Chile. 
Phosphates, crude 5 9, 449 9,449 
ents, mineral: Iron oxides and 
ydroxides, p CT 1,328 776 98 West Germany 653; Japan 16. 
Precious and Waere stones other 
than diamond: 
Natural value, thousands. .. $31 $410 — All from Switzerland. 
Synthetic do— $19 $54 $4 Switzerland 395 West Germany $6. 
Pyrite, unroas td 31 60 1 West Mainiy fm die 
Salt and brinee - 6 37 * taly. 
Sodium compounds, n. e. s.: 
nate, manufactured 70.224 1,093 402 210 Germany 380; United Kingdom 
Sulfate, manufactured 101, 803 83,627 810 Chile 18,876; Mexico 9,765. 
Stone, sand and gravel: 
ension stone: 
T on partly worked 8 15 —— Italy 10; France 5. 
Dolomite, chiefly refractory- grade 1,419 470 ane Ane 820; Italy 100; West Germany 
Gravel and crushed rock M 100 -- Mainly from France. 
Quartz and quartzite 35 1 à) Do. 
Sand other than metal- bearing 490 7 7 
Sulfur: 
Elemental: 
ien peluang native and 
1 FFC 953,789 1,174,182 211,729 Canada 547,494; Poland 401,431. 
Col lloidal, — sub- 
JJ DES 499 469 France 27; West Germany 3. 
Sulfuric a acid. EON DCUM 54,134 192,029 32,783 Spain 89,030; Canada 46,749. 
5. steatite, soapstone, pyrophyllite 18 18 
er: 
Crudo cT 10,159 5,821 431 5 4,741: Mexico 78. 
Slag and dross, not metal bearing 27,414 8,423 he Republic of f of South Africa 6,825; West 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 139 139 99 Argentina 40. 
Carbon black |... 3,049 2,550 958 "- Germany 363; East Germany 
Coal: All grades excl briquets 
ousand tons 6,295 8,104 4,272 Poland 1,818; Canada 1,173. 
Coke and semico cke 220,531 55,061 _. West est Germany 30 ,050; Poland 14,070; 
Colombia 8,741. 
Petroleum: 
Crude. thousand 42-gallon barrels. .. 267,243 236,601 xt 68,149. x Arabia 46,944; 
igeria $2,298 
Refinery products: 
Liquefied petroleum gas 
do— 5,873 2,939 @) Saudi Arabia 1,510; Angola 611; 
Gasoline do— 965 758 99 Netherlands Antilles 427; Trinidad 
and Tobago 84 
Mineral jelly and wax 
42-gallon barrels. _ 1,081 504 55 Republic of South Africa 236; Den- 
mark 79; Belgium-Luxembourg 63. 
Distillate fuel oil 
thousand 42-gallon barrels. .. 1,706 à) NA NA. 
Lubricante do- 159 147 29 Romania 107; Netherlands Antilles 6. 
Nonlubricating oils. .. do- 81 97 ) Mainly from Romania. 
Residual fuel oil do- 4,128 1,008 a Argentina 131; Uruguay 229; Para- 
guay 48. 
Petroleum coke do- 105 601 326 N oa 236; United Kingdom 
NA Not available. 


1Table prepared by H. D. Willis. 


Less than 1/2 unit. 


THE MINERAL INDUSTRY OF BRAZIL 


157 


COMMODITY REVIEW 


METALS 


Alumina, Aluminum, and Bauxite.—In 
1985, Brazil produced approximately 
550,000 tons of aluminum, exceeding the 
preceding year’s total by nearly 21%. The 
aluminum export total of 177,200 tons al- 
most 20% over the figure for the preceding 
year. 

The Aluminio Brasileiro S.A. aluminum 
smelter, at Bacarena in the Amazon region 
of the State of Pará, was inaugurated in 
October. The plant was brought on-stream 
at a cost of approximately $1.3 billion. It is a 
joint venture between CVRD, which holds 
51% of the equity, and Nippon Amazon 
Aluminium Co., which holds 49%. Nippon 
Amazon is a Japanese Government-headed 
consortium of 33 companies. Since the in- 
auguration, there has been a conflict of 
opinion between the two owners. CVRD is 
anxious to complete the project as soon as 
possible while Nippon Amazon wants to 
limit its future investment in the company. 

Vale do Sul Aluminio S.A. (VALESUL) 
toward yearend was studying plans to ex- 
pand aluminum ingot production, from 
90,000 tons per year to 200,000 tons per 
year. The expansion cost would be approx- 
imately $220 million. 

Billiton Metais S.A., Royal Dutch/Shell's 
Brazilian mining arm, planned to invest $50 
million on two aluminum operations. The 
Aluminio do Maranhão S.A. project in São 
Luiz, Maranhão, in which Billiton Metais is 
a minority partner (29%) with the Alumi- 
num Co. of America (Alcoa) (71%), will get 
$33 million. Another $15 million will be 
split between Royal Dutch/Shell’s 4% share 
of VALESUL, a partnership with CVRD 
and Reynolds Metals Co. (United States), 
and two bauxite mines in the State of Para. 

At yearend, Reynolds Metals Co. approv- 
ed the construction of a $55 million alumi- 
num can plant at Pauso Alegre, Minas 
Gerais. The company plans to begin con- 
struction in 1986 with completion slated for 
1987. Capacity will be 200 million two-piece 
units annually. Can sheet aluminum is to 
be supplied by the Aluminum Co. of Canada 
Ltd. its local smelting and rolling facilities. 

Aluminum producers in Brazil believe 
that the sector’s primary challenge is the 
development of a marketing policy that 
increases per-capita domestic consumption 
to world levels while continuing aluminum 
exports. Producers also want low-cost elec- 


tric energy in order to maintain competi- 
tiveness of the Brazilian aluminum indus- 
try. With energy price subsidies, the indus- 
try expects that within the next 10 years 
Brazil could be the world’s third largest 
aluminum producer. 

Alumina production for 1985 was very 
close to the figure for the preceding year, 
which was 891,300 tons. Brazil’s bauxite 
production for 1985 increased the level of 
production over that of 1984. MRN was by 
far the largest producer with an output of 
approximately 75% of the total of 6.43 
million tons. All of MRN’s production was 
from the Trombetas Mine in the State of 
Pará. MRN also was the largest exporter of 
bauxite with approximately 90% of the 
total. Brazil exported an estimated 5 million 
tons of bauxite in 1985, an apparent in- 
crease of 8% above that of the preceding 
year. At the beginning of 1985, DNPM 
estimated the measured and indicated 
bauxite reserves to be in excess of 2.2 billion 
tons, which constituted 10% of the world’s 
total reserve base. Almost 90% of Brazilian 
bauxite reserves are in the northern State 
of Pará in the regions of Almeirim, Juriti, 
Paragominas, Serra dos Carajás, and Trom- 
betas. By far, the largest volume of bauxite 
produced came from Trombetas. The Ca- 
rajás bauxite is powdery and has a high iron 
content; therefore, it will probably be mined 
after the other, better quality reserves have 
been exhausted. 

Billiton Metais consolidated plans to reac- 
tivate two old bauxite mines in the State of 
Pará, which in conjunction with Alcoa Al- 
uminio do Brazil S.A. were purchased from 
an entrepreneur. The mines, Crusalta and 
Monte Branco, have estimated reserves of 
210 million tons. Production is programmed 
to reach 1.25 million tons annually by 1989 
providing the price remains at least at the 
1985 level. 

Columbium.—In 1985, Brazil produced 
approximately 88% of the world’s output of 
columbium in the form of the mineral 
pyrochlore. Pyrochlore production reached 
an estimated 32,000 tons while 17,700 tons 
of ferrocolumbium and columbium oxide 
were produced. The pyrochlore mine at 
Araxa, Minas Gerais, in operation since 
1961, is the largest known columbium de- 
posit in the world, and is owned and oper- 
ated by Cia. Brasileira de Metalurgia e 
Mineracáo (CBMM). A second pyrochlore 
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mine, Cataláo, has been operating since 
1976 and is owned by Mineração Catalão de 
Goiás S.A. A third pyrochlore deposit, Ca- 
talão Quvidor, is owned by Goiás Niobio 
S.A. and began operation in late 1985. 
Almost the entire mine production goes into 
the manufacture of ferrocolumbium. Brazil 
has recently integrated its operation to 
include production of high-purity colum- 
bium oxides and has discontinued, since 
1982, the exporting of pyrochlore concen- 
trate. CBMM announced plans to begin the 
production of columbium metal on a com- 
mercial scale within 2 years at the compa- 
ny's ferrocolumbium plant at Araxa. 


Copper.—Brazil produced an estimated 


70,000 tons of copper in 1985. This was an 
apparent increase of nearly 2096 above that 
of 1984. CVRD plans to start up a $6 million 
pilot plant at Salobo in the Carajás area in 
early 1986. It will produce approximately 80 
tons of concentrate per day yielding 32 tons 


of fine copper. The full-scale plant, due to. 


come on-stream in early 1988, will produce 
300,000 tons of concentrate annually yield- 
ing 120,000 tons of fine copper. CVRD has 
quantified the reserves in the Salobo depos- 
it area and estimates the reserves at 1.2 
billion tons of ore assaying 0.8396 copper, 
which translates into approximately 10 mil- 
lion tons of copper. Also of interest are the 
significantly high amounts of gold, molyb- 
denum, and silver present in the ore; it has 
been reported that an assayed concentrate 
contained 10 to 15 grams of gold per ton, 100 
to 200 grams of silver per ton, and 2,000 
grams of molybdenum per ton. 

Copper concentrate from Salobo is much 
needed by Caraíba Metais S.A. Indústria e 
Cómercio's 150,000-ton-per-year smelter- 
refinery at Camaraci, Bahia. Caraíba 
Metais currently is the only domestic pro- 
ducer of copper metal in Brazil. Limited 
supplies of ore from the company's mine 
near Jaguarari, Bahia, 500 kilometers to 
the northwest have created production 
problems for the Camaraci plant. 

Gold.—The total gold production figure 
for 1985 was approximately 2 million troy 
ounces. The officially controlled output was 
982,000 troy ounces, while the DNPM esti- 
mated uncontrolled output between 1.0 and 
1.3 million troy ounces. Substantial quanti- 
ties of gold mined by garimpeiros illegally 
found its way across the Uruguayan, Para- 
guayan, and Bolivian borders in 1985. Uru- 
guay reportedly sold almost 1 million troy 
ounces to the United States, though virtual- 
ly no gold was mined there. 
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Reserves of gold in Brazil at yearend were 
estimated by DNPM to be in excess of 1 
billion troy ounces with 41% being subter- 
ranean and 59% alluvial. The actual poten- 
tial may be considerably greater because of 
still unexplored tracts in the Amazon re- 
gion. | 

Rio Tinto Zinc Corp. Ltd. do Brasil an- 
nounced plans to begin gold mining oper- 
ations at its Morro do Ouro Mine near 
Paracatu, Minas Gerais, by midyear 1986. 
The Morro do Ouro Mine will be the third 
largest (mechanized) gold mine in the coun- 
try. It will only be smaller than the two 
Mineração Morro Velho S.A. operations 
near Belo Horizonte, Minas Gerais. The cost 
of the project is estimated at $60 million 
with economically workable reserves eval- 
uated at approximately 86 million tons of 
ore containing 6.6 grams of gold per ton, 
which translates to 18.25 million troy 
ounces of gold. 

Three mining companies pulled out of the 
State of Mato Grosso, and others may fol- 
low, as a result of invasions by hosts of 
garimpeiros. One of the three firms had 
invested $3 million in mining operations in 
the State, but was forced to halt activities 
when all its concessions were taken over by 
garimpeiros. The Government has set apart 
a number of garimpeiro “reserves” within 
Mato Grosso, but the system has never 
worked properly in practice and company 
mining properties continue to be invaded. 
The State of Rondónia also was the scene of 
some concentrated invasions of land by 
garimpeiros and consequent armed clashes 
between garimpeiros and the police. 

A joint venture between Osborne and 
Chappell Goldfields Ltd. (Canada) and the 
newly incorporated Cia. Nacional de Min- 
eracáo was announced. The deposit is in the 
Teles Pires River area in the State of Mato 
Grosso. The deposit has estimated reserves 
of 30,000 ounces of gold, and is expected to 
begin operations in mid-1986 with Osborne 
and Chappell Goldfields, the operator. 

Iron Ore.—Iron ore production showed a 
marked increase to an estimated 120 mil- 
lion tons in 1985. This was an apparent 
increase of 7% above that of 1984. Brazil 
was the world leader of iron ore exports 
having exported approximately 90 million 
tons. Brazil ranked second in the world in 
iron ore production behind the U.S.S.R., of 
which an estimated 76% was for export. 
CVRD produced approximately 52% of the 
total and exported an estimated 66% of the 
export total. 
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CVRD announced plans to advance iron 
ore production levels at its Carajás project 
in 1986. The 15-million-ton-per-year phase 
will be advanced 6 months to January 1, 
1986. The 25-million-ton-per-year phase will 
begin July 1, 1986, with the 35-million-ton- 
per-year phase scheduled to begin July 1, 
1987. The advancement of the production 
schedules is expected to reduce the cost of 
the project by 32% to approximately $3.0 
billion. | 

Brazilian iron ore reserves are primarily 
in two States, Minas Gerais in the south, 
and Pará in the north. The southern re- 
serves are found mainly in the “Quadrila- 
tero Ferrifero" (Iron Ore Quadrangle) while 
those in the north are predominantly found 
near the municipality of Maraba in the 
Carajás range. The potential reserves of 
iron ore grading 66% are approximately 32 
billion tons, of this total 18 billion tons are 
in the State of Pará (Carajás region), and 6 
billion tons in the State of Minas Gerais 
(Iron Ore Quadrangle) When ore grading 
45% to 50% is considered, the reserves 
increase to a figure exceeding 50 billion 


tons. 

In 1985, CVRD produced 5092 of the total 
iron ore output. The production primarily 
came from the large Caue and Conceicao- 
Dois Corregos Mines at Itabira, about 100 
kilometers northeast of Belo Horizonte, 
Minas Gerais. CVRD also operated smaller 
mines in the same area at Periquito, Cara- 
ca, Picarro, Timbopeba, and Capanema. The 
pelletizing complex at the port terminal of 
Tubarao has a total design capacity of 17 
million tons per year, based on six pelletiz- 
ing plants, four of which are operated as 
joint ventures with international groups. 

In the southeast corner of the Iron Ore 
Quadrangle, about 145 kilometers southeast 
of Bolo Horizonte, the Germano Mine oper- 
ated by Samarco Mineração S.A. features 
what is claimed to be the world's longest 
(396 kilometers) and largest slurry pipeline. 
It was designed to carry 12 million tons of 
dry concentrates per year, but conveyed 7 
million tons in 1985. 

Steel. Crude steel production reached 
approximately 18.6 million tons in 1985, 
which was an increase of 11% over that of 
1984. Of the total steel production, Cia. 
Siderürgica Nacional, USIMINAS, Cia. Si- 
derürgica Tubarao, and Cia. Siderürgica 
Paulista combined to produce approximate- 
ly 6096 of it. 

The Aco Minas Gerais S.A. steelworks at 
Ouro Branco, Minas Gerais, was officially 


159 


opened in February, more than 4 years 
behind schedule, and at a cost of about $6 
billion. In 1985, the Brazilian steel sector 
was comprised of 42 plants, 10 of which 
were operated by state-controled compa- 
nies and accounted for approximately 67% 
of the total domestic output. 

Brazil was sixth in the world as a pro- 
ducer of pig iron in 1985 with a total of 
approximately 19 million tons. Of the total 
produced, 2.5 million tons was exported, 
most notably to China. CVRD has plans to 
increase pig iron production by 617,000 tons 
per year. The new construction will include 
seven new projects in the eastern Amazon 
region. 

Manganese.—Manganese, principally 
from the Serra do Navio Mines in Amapá 
Territory, continued to be second to iron ore 
among Brazilian mineral exports. Total 
shipments were 980,000 tons, of which 
219,000 tons went to the domestic market. 
Destinations of the export tonnage were 
Western Europe, 607,000 tons; the United 
States, 116,000 tons; Japan, over 25,000 
tons; and Argentina, 12,000 tons. 

Cia. Auxiliar de Empresas de Mineração 
agreed to keep prices of 1985 manganese ore 
deliveries to Japanese ferroalloy makers 
unchanged from the preceding year's prices. 
This was the first settlement in the series of 
discussions between the Japanese and ma- 
jor world producers, all of whom have been 
holding out for price increases despite Japa- 
nese opposition. 

Carajás production of electrolytic manga- 
nese for batteries was estimated at 11,000 
tons, and it is expected to increase to 25,000 
tons in 1986. Starting in 1986, annual pro- 
duction of manganese for electrolytic pur- 
poses and alloys will be 150,000 tons. Ca- 
rajás manganese reserves were estimated at 
65 million tons with the reserves at the 
Igarape Azul Mine, Amazonas, the most 
important. The Igarape Azul reserves were 
estimated at 11 million tons grading 4296 
manganese. The ore is near the CVRD iron 
ore railroad and is transported by the rail- 
road. 

Metalman Indústria e Comércio Manga- 
nese Electrolitico, a subsidiary of the 
Metallur Group, announced plans to com- 
mence production by 1988 of 10,000 tons of 
electrolytic manganese metal annually at 
its plant in Rosario, São Paulo. The compa- 
ny will also produce 10,000 tons of electro- 
lytic manganese dioxide and 1,000 tons 
potassium permanganate annually. Of the 
total produced, 8,000 tons of metal and 4,000 
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tons of electrolytic manganese dioxide will 
be available for export annually. 

Tin.—Brazilian tin production increased 
from 19,957 tons in 1984 to 26,514 tons in 
1985, an increase of 33%. Tin exports were 
an estimated 20,000 tons. The large produc- 
tion increase was the result of a large 
increase in production at the Pitinga Mine 
in the State of Amazonas. The mine is 
owned and operated by Paranapanema S.A. 
Mineração Indústria e Construção. Average 
tin content was over three times the aver- 
age content of other Brazilian mines, which 
contributed to the Pitinga Mine having the 
lowest production cost for tin in the world. 
Owing to the tin crisis, all producers were 
reevaluating their future plans. It appears 
that tin production in 1986 will most like- 
ly show a decline. The reserves in the 
area were placed at 575,000 tons of metal. 
Paranapanema also has planned for the 
extraction of other valuable minerals from 
the ores at Pitinga, namely tantalite, yttri- 
um, and zirconite. 

Brascan Recursos Naturais S.A. and 
Empresas Brumadinhos S.A. were the sec- 
. ond and third largest tin producers, with 
3,500 tons and 2,000 tons, respectively. Both 
announced plans to increase production in 
1986. Brumadinhos announced investments 
of $26 million in 1986, of which $14 million 
will go for production expansion and $12 
million to two new mines in the State of 
Goiás. 

Titanium.—The ilmenite deposit near 
Mataraca, Paraiba, mined by Titanio do 
Brasil S.A. produced an estimated 30,000 
tons of ilmenite in 1985. The sand deposit 
contains 3% heavy minerals (ilmenite, 70%; 
zirconite, 20%; others, 10%). At yearend, 
the reserves were estimated at 2.1 million 
tons of ilmenite. Plans were considered to 
increase the mines capacity to 100,000 met- 
ric tons per year, but some uncertainty has 
arisen because the deposit may be declining 
in grade as mining progresses. 

In February 1984, the Government of 
Brazil authorized CVRD to begin construc- 
tion of a titanium concentrate plant using 
anatase deposits at Tapira, Minas Gerais. 
The plant is to be fully operational in 1988 
with annual production capacity of 400,000 
tons of titanium concentrate, evenly divided 
between export and domestic use. CVRD 
discussed various forms of association with 
a number of large foreign chemical firms 
for export of titanium dioxide and/or in- 
vestment in domestic pigment production. 

Zinc.—In 1985, Brazils zinc reserves 
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were estimated at 25 million tons, of which 
96% was in Minas Gerais, and 4% was in 
Bahia. The principal producers of zinc con- 
centrate were Cia. Mineira de Metais S.A. 
and Cia. Paraibuna de Metais. Paraibuna 
announced plans to quadruple capacity to 
120,000 tons per year by 1989. In light of the 
domestic consumption figures for 1985, the 
ambitious expansion program is justified. 
Brazil consumed an estimated 150,000 tons 
of zinc metal, of which 20% was imported. 
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Gem Stones.—Mineracéo Tejucana S.A. 
announced plans for a 10,400-carat expan- 
sion of its current annual output of dia- 
monds; in addition, new projects were con- 
sidered by Cia. Minera Morro Vermelho 
Ltda. that are destined to increase diamond 
production, both gem and industrial quali- 
iy. 

Emeralds were mined in the States of 
Bahia, Goids, and Minas Gerais. Sales of 
emeralds represented 20% of total gem 
exports. Brazil has reserves of tourmaline 
in Minas Gerais, opal in Piaui, chrysoberyl 
in Espirito Santo and Minas Gerais, topaz 
in Minas Gerais, amethyst and citrine in 
Minas Gerais and Rio Grande do Sul, and 
small numbers of zircon, morganite, etc. 
Cut diamonds, topaz, and aquamarine ac- 
counted for 31% of total gem exports main- 
ly to Japan, Switzerland, and the United 
States. 

Phosphate Rock.—Phosphate rock con- 
centrate production showed an increase of 
nearly 11%, from 3.8 million tons to 4.2 
million tons. Domestic demand increased 
only slightly reflecting the effect of low-cost 
imports from China, Israel, Jordan, and 
Tunisia. Phosphate rock exports to the 
United States totaled 27,090 tons. 

Three types of phosphate deposits have 
been found in Brazil at a total of 12 sites. 
They are igneous—Goiás (1), Minas Gerais 
(2), Rio Grande do Sul (1), and São Paulo (3); 
sedimentary—Pernambuco (2), and Minas 
Gerais (2); and hydrothermal—Ceará (1). 

Potash.—Petrobrás Mineração S.A. open- 
ed Brazil's first potash mine in the State of 
Sergipe in March. Production for the year 
was approximately 100,000 tons with pro- 
duction expected to rise to 600,000 tons by 
1987. Brazil imported slightly in excess of 1 
million tons in 1985. Brazil was expected to 
remain, at least in the short term, one of 
the world's major potash importers, second 
only to the United States. Of the total of 
1.08 million tons of potash imported, the 
U.S. share was 16.7%. 


THE MINERAL INDUSTRY OF BRAZIL 


MINERAL FUELS 


Coal.—As of 1985, Brazil had limited coal 
resources, with the great preponderance 
consisting of steam coal. Total coal produc- 
tion was approximately 8.0 million tons, of 
which slightly more than 1 million tons was 
metallurgical (coking) coal. Because of the 
extreme shortage of domestic supplies of 
coking coal, Brazil imported approximately 
9.4 million tons of coking coal in 1985. This 
was an increase of 13% over that of 1984. 
The United States supplied Brazil with 5.8 
million tons of coking coal and 70,000 tons 
of steam coal. 

CVRD and Cia. de Pesquisas e Lavras 
Minerais (COPELMI) signed a letter of in- 
tent at yearend to form a new company to 
exploit the Santa Terezinha metallurgical 
coal reserves near Porto Alegre, Rio Grande 
do Sul. CVRD will own 40% with COPELMI 
owning the balance. CVRD and COPELMI 
began laying the groundwork for the exploi- 
tation of the Guaiba steam coal deposit in 
Rio Grande do Sul. Total investment will be 
approximately $1 billion, with annual pro- 
duction estimated at 2.4 million tons. 

Natural Gas.—Natural gas production 
was estimated at 200 billion cubic feet for 
1985, an increase of nearly 16% over the 
1984 figure. Brazil was the fourth larg- 
est natural gas producer in Latin America 
after Mexico, Venezuela, and Argentina. 
PETROBRAS, the state petroleum compa- 
ny, has been trying to increase gas reserves 
through intensive exploration. Efforts have 
focused in the area of the Jurua River 
(Upper Amazon), São Miguel dos Compos 
and Pilar in the State of Alagoas, and the 
Ceará State capital of Fortaleza. A gas 
discovery in the State of Amazonas could 
prove to be important because of its proxim- 
ity (45 kilometers) to the capital city of 
Manaus. 

Despite substantial reserves, 3 trillion 
cubic feet, Brazil has been a modest produc- 
er. The country has begun to use natural 
gas in the petrochemical industry, and as a 
substitute for fuel oil in industry and bot- 
tled liquefied petroleum gas in homes. The 
Government has begun to provide industry 
with incentives to change boilers from fuel 
oil to gas. It also began extending the gas 
pipeline network and planning new ones for 
consuming centers. 

Petroleum.—At yearend, PETROBRAS 
was producing 609,000 barrels per day 
(bbl/d) of petroleum, a new PETROBRAS 
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record. The 600,000-bbl/d plateau was ini- 
tially reached in October 1985. Average 
production for the entire year was 563,000 
bbl/d, a 22% increase over the figure for 
1984. Campos Basin production reached 
359,000 bbl/d compared with 289,000 bbl/d 
in 1984. Offshore production comprised 
10.796 of total production. The Campos Ba- 
sin produced 60% of total production. Pro- 
duction gains in 1986 are expected to come 
more slowly than in recent years, with a 
peak of 620,000 to 630,000 bbl/d expected. 
At yearend 1985, Brazil’s estimated proved 
reserves were 2.07 billion barrels. Brazil 
reduced its imports of petroleum by 11%, 
from 727,000 to 647,000 bbl/d. 

Uranium.—In September, the Brazilian 
President appointed a 12-person commis- 
sion of largely private sector representa- 
tives to evaluate the Brazilian nuclear pro- 
gram. The commission was asked to provide 
recommendations on the role of nuclear 
energy in Brazil’s near and long-term ener- 
gy needs. 


NONMINERAL ENERGY SOURCES 


Alcohol.—Brazilian alcohol production 
capacity has increased greatly in the last 
several years. The production capacity of 
the State of São Paulo in 1985 was greater 
than the entire Brazilian production capaci- 
ty of alcohol in the 1982-83 crop year. 
Brazil’s total capacity for 1985 was 12.5 
billion liters with Sáo Paulo contributing 
6.2 billion liters of capacity to the total. In 
November, the U.S. International Trade 
Commission launched an investigation into 
the harmful aspects of alcohol imports from 
Brazil. 

Hydroelectric.—Total generating capaci- 
ty in Brazil has grown by nearly 50% from 
1979 to 1985. In 1985, 85% of electrical 
capacity was in hydropower; however, of 
actual power generation, 94% was from 
hydropower. The hydroelectric generation 
capacity was 35.5 billion watts. This is 
expected to be increased to 69.6 billion 
watts by 1995. Since Brazil is not self 
sufficient in coal, natural gas, or petroleum 


and alternative energy sources are not now 


cost effective, hydropower will remain the 
most important source of electrical energy 
for the future. 


Physical scientist, Division of International Minerals. 

2Where necessary, values have been converted from 
Brazilian cruzeiros (Cz$) to U.S. dollars at the rate of 
Cz$6.2— US$1.00 as an average for 1985. 
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The Mineral Industry of 
Bulgaria 


By Walter G. Steblez! 


Bulgaria continued to be a significant 
East producer of nonferrous met- 
als and industrial minerals as well as a 
modest producer of lignite. The country’s 
production of nonferrous metals—copper, 
lead, and zinc—largely met domestic needs, 
but over one-half of Bulgaria's 
ments for iron ore were imported from the 
USSR. 

Bulgaria’s centrally planned economy did 
not meet most objectives. Industrial produc- 
tion, compared with that of 1984, grew 4% 
as opposed to the planned 5.2% target set 
for the year. There were shortfalls in the 
output of electricity, coal, and mineral fer- 
tilizers. The gross output of the metallic 
mining and processing sectors remained at 
the level of 1984. The mineral industry's 


| year. 
Major projects put into operation includ- 
ed a 72-kilometer section of the U.S.S.R.- 
Bulgaria pipeline and the "Maritsa-East" 
420,000-kilowatt coal-fired electric power 
station. New facilities for the production of 
electric steel were put into operation at the 
Lenin metallurgical complex at Pernik, and 
reportedly, full operational capacity was 
attained at the Elatsite copper mining and 
beneficiation complex; there was also facili- 
ty expansion in a number of other copper 
mining and processing areas. Negotiations 
with Greece continued during the year on 


terms and conditions of Bulgaria’s partici- 
pation in the U.S.S.R.-Greece alumina proj- 
ect. 

Government Policies and Programs.— 
Centrally planned production targets for 
1986 were more modest than those set for 
1985. Industrial production was planned to 
grow 4.5%; the tool man and 
energy sectors were to grow 9.2% and 6.9%, 
respectively, over 1984 production levels. 
Major investments in the mineral industry 
in 1986 were to include a new mill at the 
Burgas steelworks and facility expansion at 
the Septemvri hot tube-rolling complex. 
Also, new facilities would be constructed at 
the i Damyanov copper mining com- 
plex in the Srednegorie region, and a ther- 
mocalibration shop would be put into oper- 
ation at the Lenin metallurgical complex. 
Although detailed tasks for the 1986-90 5- 
year plan were not published in 1985, pre- 
liminary reports indicated that there was to 
be a 6096 increase in the production of high- 
quality electric steel in 1990 over that of 
1985. There would also be greater emphasis 
placed on secondary recovery of metals 
during this period. Four recycling centers 
for both steel and nonferrous metals were 
planned for completion by 1990. Secondary 
nonferrous metal processing would be 
upgraded to increase the recovery of cobalt, 
Silver, and other components. 


PRODUCTION 


Bulgeria's mineral industry was state- 
owned and operated. Annual as well as 5- 
year production goals were centrally plan- 
ned by the State Planning Commission. 
Shortfalls in the country's economic per- 


formance in 1985 were attributed to severe 
winter and drought conditions. In the min- 
were responsible for extensive equipment 
failure and prolonged downtime. 
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Table 1.—Bulgaria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 1981 1982 1983 1984» 1985* 
METALS 
Cadmium metal, smelter? rr, 210 200 200 200 200 
One metal content 62,000 70,000 80,000 80,000 80,000 
asma q IM ia eas ees cheba CAE 62,000 62,000 60,000 60,000 90,000 
T 62,000 65,000 62,000 98,000 
Iron and steel: 
aaro weight thousand tons. 1,754 552 1,808 2,068 2,100 
Fecontent_________._____ e f 474 554 622 
Iron concentrates Ls sce da 797 824 918 915 
Pig F 3 1,512 1,558 1,028 1,578 31,702 
Steel, crude — 2 £M z 2278 3 
ctures, rolled da- 8,351 8,253 3,300 
Mine output, metal content . -— 6,000 000 
Metal, smelter, primary and secondary — . . . — 119,000 118600 116800 116000 116600 
ore: | 
%% 45,321 000 000 
Mn contamʒ hh 18,207 15 15100 18000 18.000 
Molybdenum, mine output, metal content? _ _ . _ _ 150 170 190 190 190 
Silver, mine output, metal content® 
troy ounces... 990 990 990 990 990 
Mine output, metal content *65,000 66,000 68,000 000 68, 
Metal, smelter, primary and secondary —— ——— 90,000 90,000 91,000 91,000 91,000 
INDUSTRIAL MINERALS 
Cement, hydraulic... ! thousand tona. 5,438 m A r. 8.717 35.215 
Se y 7000 242000 200,000 
gd n aT RUP sere es cee thousand tons. — 850 376 386 
NEP ar een ee et EEE 94 104 116 115 3116 
Lime: Quicklimo thousand tons... 1,768 71,684 1,684 1,526 1,000 
Nitrogen: N content of ammonia ——...__—_—_ 71,088 1,124 1,188 1,140 
Pyrites, gross weicht 680,000 680,000 680,000 , 680,000 
Salt, all types® ------------—---------—- 87,000 87,000 87,000 189,000 90,000 
Sodium carbonate, calcined ...... thousand tons... 1,459 1,271 12 1,400 
o 
S content of pyrites _..______________ 300,000 300,000 300,000 ,000 300,000 
source -= - c cc 10,000 70,000 70,000 10,000 10,000 
„ Lm eae datas uS 370,000 $70,000 870,000 870,000 870,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, marketable: 
Anthracite |... thousand tons. _ 89 80 84 60 
Bituminous . ~~~ ~~~ ____ = 151 161 160 139 140 
Brown mmm da- 5,657 5,587 19 6,000 
Lignite ~~... -=-= da- 28,838 26,437 26,805 26,617 25,200 
ROCA) PE dow 29,241 15 82,890 82,859 81,400 
Mc n d ͤ 8 o 1581 1214 | 1,210 1,186 1,200 
Ges, natural, marketed .. .. million cubic feet 4,840 *4,840 4,800 4,000 
As reported? thousand tona. — 180 180 180 180 180 
vm thousand 42-gallon barrela_ 1,814 1,814 1,814 1,814 1,800 
Refinery products da 94,585 NA NA NA NA 
PPreliminary. "Revised. NA Not available. 
‘Table data through Aug. 1, 1986. 


THE MINERAL INDUSTRY OF BULGARIA 


165 


TRADE 


Bulgaria's total exports increased 5.8% 
over those of 1984, while imports rose 9%. 
About 76% of the country's trade was con- 
ducted with member states of the Council 
for Mutual Economic Assistance (CMEA), 
comprised of the U.S.S.R. and other central- 
ly planned economy countries. Over 5596 of 
total trade was conducted with the U.S.S.R. 

Trade with the U.S.S.R. provided Bulgar- 
ia with significant quantities of raw materi- 
als such as coal, natural gas, petroleum and 


petroleum products, and iron ore and rolled 
iron. In exchange, Bulgaria provided the 
U.S.S.R. with machine tools and elec- 
tronic goods. The 1986 commercial agree- 
ment, signed in 1985 with Albania, a non- 
CMEA country, would increase trade be- 
tween the two Balkan States by 60%. Alba- 
nia's mineral exports to Bulgaria would 
include bitumen, sulfur, refractories, and 
nonferrous metals goods in exchange for 
capital goods and chemicals. 


Table 2.—Bulgaria: Apparent exports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1988 
METALS 
Aluminum: 
Ash and residue coctaliing uoi xus 
Metal including alloys: 2017 
Unwrought. ....—-------- 6,067 
5 83 
Bismuth: Metal incl ali 
uo s 
Cadmium: Metal including alloys, 
PH La aono eure de wan cius s3 
ꝛ et rer. 6,000 
Sulfatoo _- 1,665 
Metal including alloys: Si 
Unwrought .....-------- i» 
Semimanufactures 839 
Waste and sweepings 
m "EE Sm 
and = zt 
BEDA eee eee 88,000 
Pig iron, cast iron, related materiale“ 88,200 
Ferrochromium ..........- 5,040 
Ferromanganese |... id 
Ferrosilicomanganese . — — — — — "d 
Ferrosilicon ..........._. 2,588 
Unspecified ........___-- 685 
Steel, form 162.000 
Bars, rods, angles, shapes, sections 
Universals, plates, sheets “= i 
Hoop and stri : A: 
Rails and accessories. do... E 
RM e sue 44 
das 1 
Lead: 
Metal including alloys, unwrought ~~ 4121 
Monster Ore and — i 
concen 
metallurgical-grade |... ......- 328,500 


Destinations, 1984 
1984P 
ee Other (principal) 
8,372 e ie ee 
2,160 n 1,972; 782. 
4% — Japen $683 Italy 688; Netherlands 
55 19 Japan 32; West Germany 4. 
8 -- All to West Germany. 
54 — All to Csechoslovakia. 
NA 
496 — All to West Germany. 
1210 — All to Switserland. ncs 
E um- > 
EY 1 bad 
-- Yugoslavia 192; 85 
$410 — All to West Germany. 
1,768 — All to Switserland. 
48,000 mu Yugoslavia 22,968; Italy 10,962; Tur- 
wo 
268,000 2a 
670 -— Austria 406; West 287. 
1,000 -- NA 8 
23 — Wan Germans 427; Austria 896 
12282 | N i l 
309,000 -— Japan 170,145. 
88 -— Turkey 33; Italy 5; unspecified 43. 
522 ee 46; Cuba 48; 266. 
11 -- NA. : 
54 2 Hungary 8; Yugoslavia 2; unspecified 
42 Cuba 14; Poland 7; Hungary 2. 
1 -- NA 
15H 870; Hungary 697; France 50. 
878 -I All to Yugoala 
324,600 ~- All to Czechoslovakia. 
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Table 2.—Bulgaria: Apparent exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1988 1984" 
lr Other (principal) 
METALS —Continued 
3 78 pound flasks. — T 408 -. All to United Kingdom. 
um: Ore and concentrate — . . . $21 48 — All to West Germany. 
Metal alloys: 
E TRE ANA VEU SIN 4 1 — All to Switserland. 
Unwroumtk 110 126 -- Y 5 West Germany 44; 
imanufactures - N 89 20 Ali to Morocco. 
um-group metals: Metals uding 
alloys, unwrought and £ 
mesg dices, Sai Tm $115 — West Germany $59; Switserland $56. 
and sweepings*® _ _ _ _ _ da $390 $85 -— All to Belgium-Luxembourg. 
8 $995 $100 West $510; United King- 
5 KR 157 — i im 
= crap 
Unwroußt! 15,362 283,912 — Czechoslovakia 11,000; Turkey 6,478; 
France 1,785. 
Semimanufactures._._.....__— 90 NA 
Other: 
Ores and concentrate 28 6 xt 
esha pert enr e eid as 5 -- Austria 78; Italy 61. TIRE 
eee m 10; France 8. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 24 NA 
Asbestos, crude 44 351 NA 
Barite and witherite oo eis 20 RS to 
pre ee 8 242 800 — All to West 12 
.. ee ; um USSR. 24,000. did 
e earth 150 All to Hungary. 
Fireclay__________________ 4,000 NA m 
pon —— 88 "e eae ores Hungary 8,130; Polana 3048. 
— —— 

. ue, à; * ue ium-Luxembourg. 
Nitrogenous* _ ___ thousand tona. — 695 1,022 ~- [ndia 188; Turkey 62; Morocco 88. 
Potasie 8 5 2 — All to Turkey. 

Unspecified and mixed __--do____ 44 NA 
Nitrates, crude* _______________ 6,123 4,196 ad USSR 1250; Czechoslovakia 1,067; 
V -— 96 8 i 
555 oe via. 
Precious and semiprecious stones ether 
than diamond: 
Syntheti eee 5 $291 m n West Germany $857; ; Japan $12. 
Sodium compounds, n.e.s. T Carbonate, _ m 5a 
man e asta tons. — 945 838 s USSE Ot Hungary 120; 
Czechoslovakia 40. 
Crude and partly worked |... 1,121 = 11; Italy 1,17 
partly 8,309 Hungary 5,5 Italy 1, 1; Belgium- 
Warn 1,275 8,290 NA 1 
Gravel and crushed rock i 69 Na 
Sulfur: ic a. nae 7,900 5,500 _. NA 
Talc, steatite, soapstone, pyrophyllite —_ Md 25 — All to Netherlands. 
RON IM RE at Sete ee eo 12,562 14,166 —— All to Hungary. 
Slag and dross, not metal bearing 8,687 “NA 
C 
Carbon black 4 5 Se 
Coal: Anthracite and bituminous _ _ _ _ — 222,000 2287, 000 Ta Belgium Laxembours 8564 35 877 Italy 
Petroleum products: 
my thousand 42gallon barrela. 625 701 400; Italy 236; Austria 57. 
Gasoline_____________ npn 503 593 me — 27 Italy 208; West Ger- 
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Table 2.—Bulgaria: Apparent exports of selected mineral commodities’ —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
P 
Commodity 1988 1984 United Other (principal 
MINERAL FUELS AND RELATED 
MATERIALS —Contin 
Petroleum refinery products —Continued 
semp RR barrels. 28 22 Italy 18; T. 
- NEN — o ea 
Kerosene and jet fuel . da 81 112 ERE —— 
Distillate fuel u a 1,849 1789 I Wost Germany dl Turkey 
Lubrieant -------- d.. 202 862 -— Austria 191; Yugoslavia 137 
Residual fuel o!!! do.. 2,901 460 e Sweden 164; France 150; Italy 145. 
Unspecified da 146 218 — All to Poland. 
‘Table prepared Jed by Josat Plachy to a lack of official trade data published by Bulgaria, this table should not be 
taken as a 2 8 LEX LI in n 


Table 3.—Bulgaria: Apparent imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
1988 1984P 
Commodity United Other (principal) 
METALS 
Oxides and hydroxides ........- 478 106 — West ; France 48. 
— Germany 58; 
JC T ae 2 — All from Canada. 
Unwrought.. .. 14,848 17,988 oes Narwa 10816; Yugoslavia 6,507; 
Semimanufactures ........- 6,045 5,908 M pert err iis ee 
Antimony: Oxides LLL cs RA 10 VET 1 Germany. 
Chromium: Oxides and eran 110 452 = USAR 886, Poland 1 
Cobalt: Metal including all forms — 6 NA 
and speiss including cement 
CMO -= Cee 347 672 ~- All from Y via. 
Sulfate? |... LLL srr 8,569 7.727 Sits All fae USSR 
Metal incl alloys: -— 1.000 
Semimanufactures _________ 2,088 9.024 E 2 Ger Bag 


"n zi est Germany 1,527; Belgium. 


- troy ounces. . 579 88,784 9 r WIN COTUMAY 
Iron and eteel: 
Iron ore and concentrate excluding 
— thousand tons... 2,313 2,286 — USSR. 2,181. 
iron, cast iron, related 
— 11 401,482 664,518 41 USSR. 404,660; Turkey 31,184. 
Ferromanganese_._ — — _ .._ — 8,000 8,000 — West Germany 1,478; France 500. 
Unspecified __ 000 000 -- NA. 
6 ä 571.000 451000 -- NA. 
Bars, rods, shapes, 
eo heen — 882 876 s F 
U sheets? 
eO da 191 161 -- USSR. 97; Poland 26; West Ger- 
Hoop and strip? d 6 1 -.  US&SR.5 Poland 1. 
Rails and accessories 
Wire do ... 15 17 a Rawk 5; West Germany 2; Italy 1 
9 pee Sense c. : : ; 
do... - 18 68 3 Ven armany O Tugoalavia S 
Castings and forgings, rough ö 
do- 6 8 -- NA. 
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Table 3.—Bulgaria: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Ore and concentrato — 


Oxides 
Metal including alloys, unwrought .. — 


1988 


1984” 


United 
States 


Sources, 1984 


West Germany 164; France 10; Aus- 
tria 8. 


France $2,196; West Germany $858. 
West Germany $115; Switserland $45. 
All from Poland. 


bdo Germany 2,608; Netherlands 


W A , 
Meere 


Netherlands 8; West Germany 2; 
Japan 2. 


Peru 18,596; Sweden 5,250; Canada 
8,805. 

All from um- A 

All from Netherlands E 

Netherlands 9; Sweden 7; Switzer- 
land 8. 


Turkey 125; United Kingdom 35. 


Y via 1 ;I 1,180; 

gue igna 

All from Italy. 

Switserland $144; Belgium- 
Luxembourg $52. 

ur 400; Austria 420; Yugoslavia 

All from West Germany 

91 795 as ! 

France 400; United Kingdom 101. 

France 25, Netherlands 20. 


ium-Luxembourg $3,758; West 
$151; Austria $144. 
Austria 495; Iceland 76; France 63. 


West Germany 758; Yugoslavia 64. 
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Table 3.—Bulgaria: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Ges, natural: Gaseous 

Peat inc! briquets and litter a 
ae 

Liquefied gas 
42-gallon barrels... . 
Gasolinso da. 
Mineral jelly and W do- 
Kerosene and jet foe]... d.. 
Distillate fuel ofl ....____ "valium 


Sources, 1984 

1988 1984" 

Re Other (principal) 

400 1,968 -. All from West Germany. 

— 481 ~- Austria 312; United Kingdom 119. 
80 49 9 All den Wes : 

8,999 24,898 -- Cmechoslovakia 24,000; 212. 
5 20 ae roa oe 
24 40 -— Austria 94; West B. 

1,658 1,688 e d um 0; Morocco 186; Tunisia 
949 912 25 Went Germany 524; Japan 368. 

— $20 -— All from Thailand. 

— NA 

262, 249,000 -- AllfromUSSR. 

1,501 85,160 -- Turkey 85,740. 

—— 1 -~ All from West Germany. 

502 42 — All from Japan. 

40 8,251 TE Turkey e 

ids erd -- Italy G Avetria 183. 

718 1,114 ES rre ry d 0; Japan 44. 

1,104 796 -. Sweden 744; 

18 241 -- West N ; Yugoslavia 75; 

000 000 m 9 

ae 131 “7 Yugoslavia 11 11,471; West Germany 58. 
192 158 -- Austria 114; Italy 40 
654 177 ee All from West Germany. 

8 12 E 11. 

80,280 26,794 5er USI 25715 Italy 486; ast Ger- 

5,961 5,838 SR 5,177; Poland 156. 

502 544 -- USSR. 268; Poland 62; 

19 NA 
a 18 — All from Sweden. 
B1 = 

19,968 286,415 Ja kir rum 211,988; West Germany 

„ A . n 

33,145 32,535 e ee 

m Belgium-Luxembourg 5,062. 

81,725 18.774 ae fiu 17 —— 

"170 12 -- All from U 

8,086 8,982 _-- All from West Germany 
of official trade data published by Bulgaria, this table should not be 

a ainera] tede Unies etherwire ao ANd, ues dia lave teen 
published by the trading partner countries. 


*World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 
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COMMODITY REVIEW 


METALS 


Bulgaria’s nonferrous mining industry, 
developed with large-scale assistance from 
the U.S.S.R., met both domestic and export 
requirements. The country’s steel industry, 
also developed with Soviet assistance, was 
supplied largely with raw materials from 
the Soviet Union. The 1986-90 5-year plan 
called for increased capacities for the pro- 
duction of ferroalloys, pig iron, and steel as 
well as for new capacity for large-scale 
output of higher quality electric steel; by 
1990, the country's steel industry was to 
produce 900,000 tons of special steel com- 
pared with 500,000 tons produced in 1985. 

Alumina.—Negotiations were conducted 
at yearend with the Government of Greece 
concerning Bulgaria's participation in the 
Greek-Soviet alumina project. The chief 
issue was Bulgaria's payment terms for 
annual purchases of 220,000 tons of Greek 
alumina. Unlike the U.S.S.R., which agreed 
to purchase alumina on a cash basis based 
on a basket of U.S. and European prices, 
Bulgaria insisted on a cash plus barter 
arrangement. Negotiations were expected 
to continue into 1986. 

Copper.—Full operational capacity was 
reached during the year at the Elatsite 
copper mining complex near Sofia. This 
open pit operation processed approximately 
6 million tons of ore per year with a 0.4% 
coppor content. At the Tsar Asen Mine, a 
heap-leaching installation for tailings and 
lean ores was put into operation. Similar 
installations were also planned at the Assa- 
rel, Elatsite, and Medet open pit operations. 
Work continued during the year on the 
installation of an Outokumpu Oy flash 
smelter at the Georgi Damyanov metallur- 
gical works. The project was planned for 
completion by yearend and would produce 
anode copper from concentrates with a 
18.8596 metal content. Matte produced in 
the furnace would have a copper content 
ranging from 45% to 55%. 

Iron and Steel.—The chief event in the 
country's steel industry was the reconstruc- 
tion and modernization of the Lenin metal- 
lurgical complex to produce 250,000 tons per 
year of electric steel. Two electric steelmak- 
ing shops with electric arc furnaces were in 
operation at the Lenin complex and at the 
Brezhnev integrated ironworks and steel- 
works. Oxygen converter steel was produc- 
ed in 100-ton converters at the Kremikoutsi 
iron and steel complex near Sofia. Convert- 
er Steel production increased its share of 


the total amount of steel produced from 
54.8% in 1984 to 57.0% in 1985. 

Lead and Zinc.—Most of the lead and 
zinc ore mined in Bulgaria came from 
underground workings at Gorubso in the 
Rhodopes region. Construction delays were 
noted at the Ossogovo lead-zinc mining and 
beneficiation complex, which presumably 
included the construction of a new concen- 
trator at this facility, which was reported 
under construction in 1984. One of the main 
tasks in the lead-zinc sector during the year 
was to reduce mining losses and ore dilution 
to bring the quality of ore and concentrate 
to planned standards. 


Bulgaria produced about 4 million tons 
per year of industrial minerals, which satis- 
fied 95% of the country's industrial needs 
and included asbestos, bentonite, fluorite, 
gypsum, kaolin, and perlite. 


Bulgaria produced only 3096 of its energy 
requirements; the balance was met by im- 
ports, largely from the Soviet Union. Small 
quantities of petroleum were imported from 
Libya. Domestic reserves of coal, from an 
overall resource base of 6,700 million tons, 
amounted to 8,200 million tons; reserves of 
petroleum and natural gas were determined 
at 15 million barrels and 247 billion cubic 
feet, respectively. Owing to a poor petrole- 
um and gas reseurce base, Bulgaria's long- 
term energy policy was aimed at maximiz- 
ing the domestic production of lower grade 
lignites and brown coals and nuclear elec- 
trical generating capacity to maintain eco- 
nomic growth at current or lower petroleum 
consumption rates. 

Coal.—Bulgaria reported the finalization 
of a long-term coal development program 
that would increase production 4% annual- 
ly through 1990 and afterwards by 6.6% 
annually. Priority would be given to open 
pit mine development. Owing to harsh 
weather conditions during the year, produc- 
tion in 1985 declined by 3% compared with 
that of 1984. 

Petroleum and Natural Gas.—The chief 
events in the petroleum and gas sectors 
were the completion of a 72-kilometer sector 
of the U.S.S.R.-Bulgaria gas pipeline, and a 
U.S.S.R.-Bulgarian agreement, early in 
1985, on Bulgaria’s purchase of 194.2 billion 
cubic feet of Soviet natural gas in 1985. 


1 Foreign mineral specialist, Division of International 
Minerals. 


The Mineral Industry of 
Burma 


By Gordon L. Kinney! 


Burma continued with a mineral develop- 
ment program that was constrained mainly 
by the country’s paucity of capital funds 
and the policy of not allowing foreign pri- 
vate investment. Mineral development proj- 
ects under way for many years, in most 
cases, have been completed and have result- 
ed in increased production of minerals or in 
lower unit costs because of the renovation 
and improved technology. 

Burma is well endowed with a variety of 
mineral resources. About 30 different min- 
erals were produced in commercial quanti- 
ties in 1985. Barite, cement, copper, gem 
stones, gypsum, lead, silver, steel ingots, tin, 
tungsten, and zinc were the most important 
of the nonfuel minerals. | 

The most critical mineral-related prob- 
lem in the country has been inadequate 
crude oil production. A modest amount of 
development drilling has been under way 
for years by the Government-owned Myan- 
ma Oil Corp. (MOC). The level of explora- 
tion drilling, however, has increased consid- 
erably in recent years. Crude oil production 
peaked in 1980 and has generally declined 
slowly since then, giving the exploration 
drilling a sense of urgency as MOC tries to 
find new deposits. Also, since 1980, increas- 
ed industrialization has forced the demand 
for petroleum to climb steadily. The Gov- 
ernment has a policy of not importing crude 
oil, which has heightened the energy short- 
age and hindered economic progress. 

To emphasize the importance of petrole- 
um and natural gas, the Government re- 
moved the energy function from the Minis- 


try of Industry No. 2 in 1985 and created the 
Ministry of Energy. The Ministry will con- 
tain the Minister's office, planning depart- 
ment, MOC, Petrochemical Industries 
Corp., Petroleum Products Supply Corp., 
and the Electric Power Corp. 

Economically, Burma remained a country 
largely reliant on agriculture, with more 
than 60% of its labor force employed in 
agriculture and 40% of its foreign exchange 
earnings coming from rice exports. The 


-economic growth rate, which averaged 6.5% 


annually between fiscal year (FY) 1977? and 
FY 1982, appears to have tapered off in 
1984-85. The trade deficit, which declined 
slightly in FY 1983 (revised from reported 
surplus), exceeded $300 million in FY 1984.* 
Burma, notwithstanding the importance it 
places on self-reliance, has become more 
and more dependent on foreign assistance 
to finance imports and economic develop- 
ment. As a result, foreign debt has grown to 
over $2.6 billion.* 

The Government was considering the de- 
velopment of offshore natural gas reserves 
in the Gulf of Martaban to increase export 
earnings and to ease domestic energy short- 
ages. The final decision awaited assessment 
of a feasibility study undertaken by Petro- 
Canada International Assistance Corp. The 
plan was to use the gas to produce ammo- 
nia, methanol, urea, and electric power. 
The fertilizer would be exported and the 
methanol would be converted to gasoline to 
ease the fuel shortage. Financing, which 
will be very expensive, had not yet been 
arranged. 
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PRODUCTION 


In FY 1984, the mining sector produced 
92% of the Government’s planned output, 
and the net value of the mining sector 
product increased an estimated 32%. The 
executive branch report to the legislature 
stated that the value of nonfuel mining 
output at current prices was $127 million in 
FY 1984. It also revised the FY 1983 figure 
of $122 million to $104 million.* Crude oil 
and natural gas were the most valuable 
mineral commodities in 1985 despite the 
drop in world prices of crude oil. A rough 


estimate of crude oil value was $200 million. 
At a nominal value of $3.00 per 1,000 cubic 
feet of natural gas, gas production was 
worth an additional $60 million. Several 
minerals or mineral-based commodities 
showed gains in production despite a drop 
in world prices for some. These included 
cement, copper, fire clay, limestone, natural 
gas, nitrogen fertilizer, and salt. Those de- 
clining included barite, white clay, dolo- 
mite, feldspar, pig iron, silver, tin, tungsten, 
and zinc. 


Table 1.—Burma: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity” 


METALS 
Antimony, mine output: 
Gross weight _— -—------------------—- 


Sb Sa JJ x ae 


Nickel: 
Mine output, metal content 


Speiss, gross weight - -- ----------------- 
Silver, mine output thousand troy ounces. — 


Bk mine sat tera metal content: 
Of tin concentrate... ~~~ ~~ LLL LLL - 


Tungen, mine output, metal content: 
8 concentrate 
tin-tungsten concentrate 


INDUSTRIAL MINERALS 
7);˙˙Ü;1ù yy 


Nitrogen: N content of ammonia? 
Pigments, mineral, natural: Iron oxide 


Precious and semiprecious stones: Jadeiteꝰ 


kilograms. — 

Sali e as cei thousand tons 
Stone:* 

Dolomite ne NP . ee a ane ee RES 


See footnotes at end of table. 


1981 1982 1983 1984 1985 
250 e dns ba 
100 dm — — us 

77 101 4.200 12,000 16,700 
170 173 178 
8,758 18,828 15,200 1,164 Ha 
16,100 *16,050 29,146 21,997 21,985 
4,068 7,829 1,636 6,996 9,585 
254 279 813 800 
20 20 20 20 
80 81 80 80 *80 
450 558 516 568 
596 804 145 
842 877 1,013 1,283 1,129 
1,488 1,681 1,642 2,028 1,751 
248 248 285 216 171 
577 601 695 880 774 
825 844 930 1,096 945 
9,556 5,382 4,537 5,820 4,358 
6,933 16,029 9,989 11,000 8,100 
317,484 334,685 311,179 411,000 
198 404 110 110 
2,917 1,468 710 710 710 
1,755 1, 1,780 1,020 1.370 
813 813 810 810 610 
4,267 2,540 2, 700 6.220 2,446 
1,422 279 200 


8,891 9,682 29,107 20,694 12,079 
210 269 288 280 820 

6,981 3,250 4,400 e4, 

1.219 221 1,241 1210 1,541 
128 128 128 128 128 
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Table 1.—Burma: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity” 


MINERAL FUELS AND RELATED MATERIALS 


Coal: lignite-—— oh se 8 
Gas, natural: 
Gross million cubic feet. 
Markets do 
9 TS 
Crude (gross wellhea 
thousand 42-gallon barrels. — 
Refinery products? s do- 


Estimated. Preliminary. Revised. 
Table includes data available through June 5, 1986. 


1981 1982 1983 1984 1985 
38,100 38,200 34,500 43,200 43,000 
16,000 19,000 20,000 26,000 34,000 
14,878 17,400 18,190 24,796 32,596 
10,447 9,789 10,168 11,761 11,302 
7,670 7,000 7,000 . 8,000 8,000 


An addition to the commodities listed, pottery clay, common sand, glass sand, other varieties of crude construction 
stone, and other varieties of gem stones are produced, but available information is inadequate to make reliable estiinates 


of output levels. 
Data are for fiscal years beginning Apr. 1 of that stated. 
*Includes fire clay powder. 
5 1 


roduction as reported by the Burmese Government was as follows: 1981—83, 795; 1982—73, 901: 1983— 


e salt 
200 944 198481 166; and 1985—44, 508. 


TRADE 


Burma’s export earnings from minerals 
during FY 1984 totaled $46 million, exclud- 
ing gems, jade, and jewelry, a 12% increase 
over that of FY 1983. The percentage 
increase of minerals exported was much 
greater despite falling world prices. Pro- 
ceeds from Burma’s 21st Annual Gem Em- 
porium in February 1984 were $4.9 million, 
a large drop from $8.8 million in 1983. 
However, the sales at the 22d Annual Gem 
Emporium in February 1985 rose to a rec- 
ord $9.3 million. 

The major sources of mineral revenue 
were tin-tungsten concentrates and tin met- 
al, accounting for more than one-half the 
total. Silver was next in value, followed by 
copper matte, refined lead, and zinc 
concentrate. 


Copper concentrate was produced for ex- 
port, and the first sale was made in late 
1984 or early 1985. After trial runs of the 
copper concentrator at Monywa, Sagaing 
Division, are completed and full-scale oper- 
ation is under way, the value of copper 
exports are expected to equal the tin and 
tungsten values at current prices. 

Overall exports for FY 1984 dropped to 
about $350 million, a decline from $422 
million (revised) reported in FY 1983. Im- 
ports increased moderately to $670 million 
in FY 1984. The main cause of the trade 
deficit was lower rice earnings. The increas- 
ed earnings from mineral exports could not 
offset the earnings loss of the much larger 
agricultural and industrial sectors. 


COMMODITY REVIEW 


METALS 


Copper.—The Monywa copper mine and 
flotation plant began exporting sizable 
amounts of 20% copper concentrate after 5 
years of construction. The mill, however, 
was still operating on a trial basis by 
Burmese officials. The copper exports will 
provide a much-needed source of foreign 
exchange despite the depressed world mar- 
ket for copper. The mine was producing 
4,200 tons of ore per day, with production 
targeted for 8,000 tons per day. The mine 
and plant were designed and constructed 
with Yugoslav assistance. No decision has 
been made on whether to build the long- 


discussed copper smelter at Monywa. Al- 
though there are additional copper reserves 
at Letpaduang, near the present mine, no 
plans had been made to develop the mine 
pending an economic feasibility study by 
the Department of Geological Survey and 
Exploration. 

Gold.—The Geological Survey carried out 
gold surveys and preliminary development 
work during FY 1984 at Namtu and Kawlin. 
The work was done with technical assist- 
ance provided by the Government of Aus- 
tralia. Twenty Burmese trainees were 
scheduled to go to Australia for a detailed 
training course on gold mining.* 

Iron and Steel.—The second unit of the 
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direct-reduction steel plant at Anisakan in 
Maymyo Township was believed to have 
been completed. Burmese officials planned 
to use the second 20,000-ton-per-year 
Kinglor-Metor unit for feedstock to an elec- 
tric arc furnace for steel production. The 
first unit’s output would continue to be 
smelted for pig iron production. 

Japanese firms reportedly signed a $14 
million contract with the Metal Industries 
Corp. of Burma to renovate its Ywama steel 
mill at Insein in the Rangoon suburbs.’ The 
goal was to achieve a rerolling capacity of 
43,000 tons per year by expanding the 
capacity of the electric arc furnace, the 
rolling mill, wire mill, and peripheral facili- 
ties. In addition, a continuous billet caster 
was to be installed. The project was ex- 
pected to be financed by a loan from the 
Government of Japan. 

According to a Government report,“ the 
No. 1 iron and steel plant began construc- 
tion of a unit to make steel grinding balls 
for the mining industry. All of Burma’s ore 
concentration and cement plants currently 
use imported grinding balls. The plant was 
scheduled for completion in FY 1988 and 
will save on foreign exchange and furnish 
additional local employment opportunities. 

Lead and Zinc.—Expansion of the lead 
ore concentrating plant at the Bawdwin 
Mine in Shan State began in 1981 with a 
loan from the Federal Republic of Germany. 
Assembly of the plant began in 1984 with 
delivery of the ore-dressing equipment, elec- 
trical and mechanical equipment, and con- 
struction materials. Construction was in 
progress during 1985. Although most ore 
presently comes from underground work- 
ings, the capacity of the open pit mine was 
being expanded from 500 to 1,000 tons per 
day to coincide with the concentrator 
expansion.“ 


INDUSTRIAL MINERALS 


Expansion of the cement industry has 
been given high priority by the Govern- 
ment. Chronic shortages of cement at major 
construction sites have delayed building 
schedules and caused increases in overall 
construction costs. The Government-owned 
Cement Mills Industrial Development Corp. 
completed two  400-ton-per-day wet-mill 
kilns during the year at the Kyangin ce- 
ment complex near Mandalay. One kiln 
went on-line in February; the other was 
scheduled for commissioning in midyear. 
Japan’s Kawasaki Heavy Industries Ltd. 
supplied the equipment and expertise. 


MINERALS YEARBOOK, 1985 


The Federal Republic of Germany’s 
Dyckerhoff Zementwerke AG reportedly 
was asked to study the economic feasibility 
of rehabilitating the three old production 
lines at the Thayetmyo cement plant in 
Magwe Division. The mill was running 
three shifts per day producing only 600 tons 
of cement from the 980-ton-per-day-capacity 
plant. The antiquated equipment consisted 
of three kilns. The oldest kiln was built in 
1935 by the United Kingdom. The second 
was built in 1956 and installed by the 
German Democratic Republic. The newest. 
kiln was built by Japan in 1964 and has a 
capacity of 400 tons per day. The old British 
mill was no longer running, and Burmese 
officials did not believe that it was worth 
rehabilitating. | 

Repairs have been started on the Myaing- 
alay mill near Pa-an in Karen State. The 
plant was nearly ready to begin production 
in late 1984 when it was damaged by an 
anti-Government group. When this plant 
begins operating, Burma's cement produc- 
tion was forecast to increase to over 500,000 
tons. 


MINERAL FUELS 


An anticipated major increase in domes- 
tic crude oil production by the Government 
has not materialized, forcing its four refin- 
eries to run at 50% of their 57,000-barrel- 
per-day (bbl/d) capacity. Crude output was 
reported at 27,000 bbl/d in 1985, down from 
a peak of 30,000 bbl/d in 1980. The reported 
production, based on well-head readings, 
was often far less than that in usable oil 
because of the high water and mud content, 
reportedly 10% of flow. 

The Government continued its policy of 
not importing crude oil despite the recent 
substantial decreases in the worldwide price 
of oil. This policy has therefore resulted in 
the 4-year shortage in the Burmese market. 
Two small refineries in central Burma, 
Chauk (5,000 bbl/d) and Malun (2,000 
bbl/d), were closed during the year, as was a 
28,000-bbl/d refining unit at the three-unit 
Syriam refinery near Rangoon. Only the 
25,000-bbl/d Mann refinery in central Bur- 
ma and the remaining two units at Syriam 
continued operating. 

The Government of Burma continued to 
be committed to a vigorous program of 
exploration in order to increase oil produc- 
tion. The Government's economic guide- 
lines since 1973 have been that it would 
consider mutually beneficial economic coop- 
eration with foreign countries or economic 
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interests. Regardless of the stated policy, 
foreign participation in petroleum explora- 
tion remained limited to one offshore con- 
tract with the Japanese National Oil Corp. 

MOC has been drilling in the Gulf of 
Martaban for a number of years and report- 
edly has discovered large deposits of low- 
sulfur natural gas. An International Bank 
for Reconstruction and Development study 
was being conducted during the year to 
recommend the best way to develop the gas 
resources and build related downstream 
industries. Depending on the sources of the 
estimate, reserves range from 3 to 9 trillion 
cubic feet. Plans for ammonia, methanol, 
and urea plants and a thermal powerplant 
appeared to be progressing well during 
1985. A 90-kilometer, 46-centimeter-diam- 
eter pipeline was planned to be built to 
bring the gas onshore. Development of the 
Martaban Field was expected to be expen- 
sive, but the fertilizer produced would be 
exported and supply much-needed foreign 
exchange. The electric power and methanol, 
converted to gasoline, would serve the do- 
mestic market. 

Three wells drilled in the Gulf of Marta- 
ban during 1985 did not strike commercial 
quantities of natural gas. A fourth was 
under way at yearend.'? These disappoint- 
ing wells were apparently on a different 
geologic structure than the one discovered 
in 1982 and considered for development. 
The recently drilled wells are not expected 
to affect the development of the first struc- 
ture. 

Exploration continued onshore in the 
Middle Irrawaddy Basin and in the Prome 
Valley. Four seismic and four geologic 
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teams were working in these areas during 
the year. Altogether, 215 new wells were 
drilled onshore, an increase of 14 over that 
of 1984. Over one-half of Burma's 45 drilling 
rigs were working in the Htaukshabin Oil- 
field at yearend. The new wells resulted in 
nearly doubling production to 10,000 bbl/d 
in the first half of 1985. The Mann Oilfield, 
12 miles north of Htaukshabin, continued 
as the most productive field in Burma with 
16,000 bbl/d. Water injection was being 
used in both of these fields to enhance oil 
flow. 

Driling was continuing at the Payagon 
Field where a small amount of oil and 12 
million cubic feet per day of gas were being 
produced. The gas supplied a brick factory, 
a steel rolling mill, and three electric 
powerplants. 

The 1981 discovery at Tantabin in the 
Irrawaddy Delta was thought to be an 
important discovery at that time. Three 
confirmation wells have been drilled since 
then with disappointing results. 


Physical scientist, Division of International Minerals. 

The Burmese fiscal year begins Apr. 1 of the year 
stated. 

Values have been converted from Burmese kyats (K) to 
U.S. dollars at the rate in FY 1983 of KS. 02 = US$1.00 
(revised); FY 1984, K8.36=US$#1.00; and FY 1985, 
K8.51 = US$1.00 (estimated). 

*U.S. Embassy, Rangoon, Burma. State Dep. Airgram 
A-11, July 9, 1985, p. 3. 

5Ministry of Planning and Finance. Report to the Pyithu 
Hluttaw on the Economic and Social Condition of the 
Socialist Republic of the Union of Burma for 1985/86. 1985, 


p. 27. 
SMining International. V. 2, No. 9, Sept. 1985, p. 84. 
"Minerals and Metals Review. V. 10, No. 12, Dec. 1984, 
41 


SPage 258 of work cited in footnote 5. 
International Mining. V. 2, No. 11, Nov. 1985, p. 56. 
Petroleum News. V. 16, No. 10, Jan. 1986, p. 12. 
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The Mineral Industry of 
Canada! 


By Harold R. Newman? 


The Canadian mineral industry contin- 
ued its efforts to increase efficiency and 
productivity. The industry achieved some 
growth in 1985 despite continuing low metal 
prices. Cost reduction continued to be a 
high priority with all producers. Most capi- 
tal investments by the industry were di- 
rected toward that goal. Investment of $8.3 
billion? showed a moderate increase over 
the $7.7 billion in 1984. New mine devel- 
opments and exploration programs were 
mainly limited to the precious metal sector. 

The mineral industry continued to face 
an international market situation of 
decreased demand, growing sources of sup- 
ply and surplus capacity of mineral prod- 
ucts, and marginal world economic growth 
rates. These factors, outside its control, 
caused an export-oriented mineral industry 
to experience some difficulty. If there is 
moderate improvement in the world econo- 
my in 1986 as expected, this would benefit 
Canadian mineral trade. Low levels of infla- 
tion and stabilization of interest rates have 
allowed some companies to improve their 
debt-to-equity ratio and achieve a degree of 
profitability. 

Government Policies and Programs.—In 
1985, Canada and the United States agreed 
to hold discussions on the possibility of free 
trade between the two countries. These 
discussions will include not only mineral 
trade but also all other sectors of trade. 
Negotiations were to take place without any 
preconditions. Chief trade negotiators have 
been appointed by both countries, and nego- 
tiations were scheduled to commence in 
1986. Mineral Development Agreements 
(MDA) between Canada and Manitoba, New 
Brunswick, Newfoundland, Nova Scotia, 
and Saskatchewan were in their second 
year in 1985, and results were satisfactory. 
British Columbia, Ontario, and Quebec sign- 


ed MDA’s in mid-1985. Work under these 
MDA’s provide geoscience data, mining and 
mineral processing technology, and market 
and economic studies to identify new devel- 
opment opportunities. On the basis of a 5- 
year period, the Federal commitment was 
about $90 million, and the Provincial com- 
mitments, about $69 million. 

In March 1985, the Western Accord was 
signed between the governments of Canada, 
Alberta, British Columbia, and Saskatche- 
wan with the objectives of replacing exist- 
ing price controls on petroleum and moving 
toward deregulation of oil prices. The West- 
ern Accord eliminated many of the discrimi- 
natory and interventionist policies of the 5- 
year-old National Energy Program (NEP) 
and replaced them with a market-respon- 
sive, profit-sensitive regime. A long list of 
Federal oil and gas taxes was removed or 
phased out. The Petroleum Incentives Pro- 
gram, which discriminated against foreign 
investment, was to be phased out. Interna- 
tional oil companies operating in Canada 
will benefit from the shift to free-market oil 
pricing, because a high percentage of their 
production had been receiving artificially 
low “old” oil prices (pre-1974 production) 
under the previous NEP regulations. The 
Department of Indian Affairs and Northern 
Development (DIAND) released a policy 
paper, “The Northern Mineral Sector: A 
Framework for Discussion." This was ex- 
pected to lead to a Northern Mineral Policy 
in 1986. The Yukon Territorial government 
budgeted $730,000 in 1985 for a Yukon 
Mineral Development Program to promote 
exploration and development. 

The Federal Industrial Review Act 
(FIRA) was dismantled by the Government, 
and the FIRA review board was replaced by 
the Investment Council of Canada in an 
effort to encourage new foreign investment. 
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PRODUCTION 


Canada’s mineral and primary metal sec- 
tor employed about 1.5% of the work force 
and accounted for about 4% of the gross 
domestic product (GDP), over 40% of new 
capital investment, and over 45% of rail 
freight loadings in 1985. The sector produc- 
ed about 50 commodities. Mining took place 
in every Province and Territory, although 
on Prince Edward Island it was confined to 
sand and gravel operations. 

According to the Canadian Department of 
Energy, Mines and Resources (EMR), the 
total value of Canada’s mineral production, 
including fuel and nonfuel minerals, was 
about $33.0 billion compared with about 
$82.0 billion in 1984. Mineral fuels ac- 
counted for $23 billion. The metals group 
accounted for $6.4 billion; the industrial 
minerals group accounted for $1.8 billion, 
and structural materials accounted for $1.7 
billion. The 10 leading minerals, based on 
value of output, were petroleum, natural 
gas, natural gas products, coal, iron ore, 
copper, zinc, nickel, gold, and uranium, 
which represented 87% of the total value of 
output of the industry. All except natural 
gas and its byproducts, zinc, and gold show- 
ed an increase in 1985. 

The Province of Alberta continued to 
account for the largest share of the total 
value of output reaching $19.9 billion or 


60.996 of the total, owing to the large oil and 
gas output. Ontario was second in output 
value with $3.3 billion or 1096 of the total. 
Saskatchewan was third in output value at 
$2.8 billion or 8.496 of the total. The North- 
west Territories, whose value of output 
climbed from $777 million in 1984 to $844 
million, had the largest increase overall. 
The value of output increased in 8 of 10 
Provinces and decreased in the Yukon Ter- 
ritory. Production values of the Provinces 
and Territories were as follows, in billion 
dollars: 


Province or Territory 1984 1985” 
Albert 19.3 19.9 
Ontario 3.8 3.3 
Saskatchewan _. ~~ 2.7 28 
British Columbia 24 2.5 
a JJ ERR EE 1.5 1.6 

ewfoundland-Labrador. .... .. . — 7 3 
Manitoba 5 8 
Northwest Territories 5 8 
New Brunn wick A 4 
Nova Scotias 2 2 
Yukon Territory à) (*) 
Prince Edward Island —— ~~ — _-_ (3) à) 

Tot 82.0 $3.0 
Lens than 1/2 unit. 


*Data not add to totals shown because of indepen- 
t rounding. 


Source: Department of Energy, Mines and Resources, 
Ottawa, Canada, 1985. 


Table 1.—Canada: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984 1985* 
METALS 
Al 
Alumina, gross weight thousand tons 1,208 1,127 1,116 1,126 1,019 
i ee 1,115,691 1,064,796 1,001,281 1,227,000 1 
ir uu 59.31 62060 64.800 4850 65,000 
Antimon %7GSGGVCCPTC e x 1,670 xv: UM 554 1,004 
Bismuth” . . 168 189 202 166 222 
Cadmiunnud)l¶ʒũnu LLL LL LLL L2 1,298 854 1,456 1,606 1,683 
— DNE NE sce aa RE RUE kilograma. . 469,408 W W W W 
Mine output, metal content 2,080 1404 1,584 2,128 2,676 
Gian ia A c odeeeeue ees gá e E o 
umbium concentrate (pyrochlore): 
weight" Bsa are AA 4,100 4,758 F$ 089 4,400 4,944 
Cb content. e en 1,916 2,145 71,256 1,987 2,228 
Tantalum concentrate: 
Gross weicht 289 258 8 us oe 
Cb content 9 8 dou ae pes 
A/ ee ea mium 94 77 sass de M 
Mine output, recoverable metal content! 1691, 328 612,455 653,040 721,826 190,300 
Metal, Am and secondary: 
Blister and a node 46688 291 180 375,000 452,000 498,300 
God.. thousand troy ounces__ 1,673 2.08 2.968 2,683 2141 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984? 1985° 
METALS —Continued 
Iron and steel: 
Iron ore: 
weight! thousand tona . 51,985 85,425 88,495 41,065 89,889 
Fe content ENTUM 642 22,680 21,800 26,076 25,180 
Pig rol ee eee ee do 9,748 SR 8 567 9,643 9,658 
Steel, crude ____________-____do.___ 14,811 11,762 12,828 14,715 15,500 
Semimanufactures® __..________ da- 18,186 9,556 NA NA 
Mine output, Pb content: 832,045 841,212 251,467 264,301 284,600 
PEIE EAEE EEE AIE ⁵⁵ ⁵ PEERS 168,450 174,810 178,048 173,000 240,000 
V 69,658 97566 68.914 ; 
Lithium: Spodumene?? LL LLL c.c x € onn " a 
um metal, primar --------------- ; 
Mofyodanum AN EEN E E SCTE 12,850 13,961 10,194 11,557 
Mine Ni content’? L.. -—--------——- 160,247 1 128,113 173,725 175,600 
Metal, anelter a RON 8 109:503 88588 $T ,200 104,000 10100 
Platinum group metals... troy ounces. — 882,667 228,426 223,925 883,963 835,164 
Selenium, refined.“ = 850,010 222,000 266, 463,000 
Silver thousand troy ounces. . $6,311 85, 
urium,refined'? |... . E 21,291 918,000 *16,000 21,000 20,000 
Tin, mine output, Sn content ..-------~------- 239 1 141 118 
um: 
Ilmenite, gross weight |... thousand tons 1,785 1,700 1 
Sorel / d 759,191 5 000 788,000 850,000 
output, W content ; "1 8,174 
Uranium oxide (UCO ͥů -----------------—- 7,648 8,488 10,272 12,800 
Mine output, Zn content 1,095,958 1,189,000 "1,069,709 — 1,207,098 1,172,200 
3% ⁵ ⁵⁵d—— 8 618, 650 511,870 17,083 ,156 
INDUSTRIAL MINERALS 
Se eee oe NN thousand tons 1,122 834 837 144 
NO eo ee ee eee eee 86,117 27,744 145,465 70,000 
Cement, hydraulic |... thousand tona. 10,145 8,426 7,871 8,609 9,559 
Clays and clay products? __ value, thousand $119, 116 $95,998 8127,00 $100,200 8105, 800 
Diato mite „ 2,600 2,000 2,000 14,000 3.800 
and anhydrite.. ..- thousand tons 7,025 5,987 7.507 7.756 8,899 
EAD TEM o 8 da — 2,555 2,197 2.232 2,266 2,210 
Magnesite, dolomite, brucite ___ value, thousands. $11,472 $8,216 $7,825 $5,965 $7,680 
Mm orap and flak 10,881 9,979 10,483 10,881 11,500 
eer ee A IP MDC ee E ONE 587,565 f 528,000 521,000 488,000 
Niro N merce of one 3238 NNNM UN 2,176,249 — 2,062,100 2,887,870 3, 493,464 3, 500,000 
EPLE tas tona. _ 6,049 i 5,708 1 
Pyrite in tha dere slate weiggngt ~~ 10,198 19,268 5,000 5,000 6,000 
TT thousand tons 7,240 8,602 10,235 10,042 
Sand and grave!!! ues 259,661 ,221 238,408 238,7 223,100 
Silica (quart)))))))) 1,797 2,908 
Sodium compounds, n.e.s. 
Sodium carbonat 44 475,000 475,000 425,000 365,000 850,000 
Sodium sulfate... 4 542, 454,000 387,000 375,000 
9h 8 thousand tons 85,041 61,929 14,466 81,754 77,980 
Elemental uct: 
Of smelter gases do- 7 627 678 875 773 
Of sour natural gas da 5, 5,390 5,296 
No EMEN: do... 100 160 170 165 150 
Of tar sands ~~ do. ___ 247 259 296 
oe content of pyrite and d pyrrhotite’ 5 do- 10 Fg r9 110 10 
Talc, soapstone, pyrophyllites 22 - 82,715 72,182 97,000 126,000 132,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black? ~~----------------------- 130,000 130,000 135,000 176,500 175,000 
Bituminous and subbituminous. |... — _ _ _ _ — __ 88,290,000 35,817,000 "37,146,000 47,510,000 60,480,000 
Pe E any E ee A 6,798,000. 7,494,000 7, 760,000 9,918,000 9,672,000 
Coke, perature __... ~~. -- 4,659,000 4,000,000 4, 120,000 4,900,000 4. 750,000 
a. million cubic feet... 3,019,191 3,076,002 3,372,670 — 3,178,708 — 8,250,000 
MarketellkMkk do 2,899,415 2,682,747 2,465,100 2,505,818 2,831,200 
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Table 1.—Canada: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


iTable includes data available through May 31, 1985. 


Commodity 1981 1982 1983 1984 . 1986* 
MINERAL FUELS AND RELATED MATERIALS — 
ES Continued 
Natural gas liquids | 
Butane. thousand 42-gallon barrel 20,448 20,875 19,798 80,492 21,805 
DONG llc do $8,016 $8,547 80,211 $7,822 870 
Pentanes plus do- $6,420 85,966 88,971 84,518 ,280 
111.0. Kb do- 29,541 26,698 29,577 35,765 80,400 
Condensateee do... 1,881 936 880 1,057 895 
Total ndn 8 do- 121,301 116,922 113,832 139,149 128,750 
Peütoco a A ³ A he eee ee iL Le 461,998 ,000 : ; ,000 
Petroleum 
Crude" .. thousand 42-gallon barrels. . 461,101 464,122 494,617 526,350 530,800 
Refinery peu 
Aviation ________________ do- 1.480 1.066 1.081 1 1,300 
GGG eonun ute pote 289,707 212,126 1204, 685 203, 797 204,000 
Jetfüel a a RN 28,841 25,153 726, 442 26,434 28,000 
Keros ene "ENS 18,576 16,256 113,809 13,881 14,000 
Distillate fuel oil, diesel and light _ . - do- 171,907 146,988 T137,693 145,497 150,000 
Residual fuel oil, heavy „ do- 100, 707 74,472 158, 857 000 
orne - 3l — ee ee —— d b 4 — — — y , ,940 , 6,000 
u eum ropane and butane 
aid Vid ic are er 16,397 16,101 720, 453 21,041 22,000 
Petrochemical feedstocks ______— do- 366 900 726,973 27,527 28, 000 
Asphalt!!! o- 19,189 16,065 716,666 16,108 18,000 
Petroleum coke- - ------------- do. ... | 
zi 20,827 10,628 127,128 30,922 32,000 
ifiel __ - Occ i 
Refinery losses do... 40,860 36,186 110,753 12,828 14,000 
Total. Eu E do- 695,644 588,746 549,480 559,808 572,300 
5 preliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary 


3Sb content of antimonial lead alloys, flue dust, and doré slag estimated on the basis of reported gross production. 
3Refined metal and bullion from domestic ores plus recoverable Bi content of exported concentrates. 


*Refined metal from domestic ores plus recoverable Cd content of exported ores and concentrates. 
rted. Data represent the Co content of Ae er 


5 Actual output not 


including nickel oxide ater Shipped to the United Kingdom and 


further 
and non 


origin. 
Blister copper from domestic ores plus recoverable Cu content of exported matte and concentrates. 
Series represent gross weight and metal content of usable iron ore unclnaing byproduct ore) actually pores 


Includes ahipment of oe from primary planta for rolling elsew 
10Based on U.S. imports. 


ucts derived from ores of Canadian origin, 
l-copper-cobalt matte shipped to Norway. for 


processing. 
“Actual output not reported. Data represent the output within Canada of metallic cobalt from ores of both Canadian 
Canadians 


11Refined nickel from domestic ores plus Ni content of oxide produced and recoverable Ni content of exported matte, 


12From all sources, incl and secon sources. 


uding im 
1 Refined sorel slag contained 72% TiO, in 1981-82; 74% TiO, in 1988; and 80% TiO, in 1984.85. 


1 Cement shipped and / or used by producers. 


!"Includes bentonite products from common clay, stoneware clay, fire clay, and other clays. 
: 16Crush stone. 


building, ornamental, paving, and similar 
Including synthetic crude (from oil shale and/or tar sands). 
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Table 2.—Canada: 5 in 


1985, by commodity 
(Percent) 
Commodity edd 197 
PPC 42.2 
V 101 
atural gas products ; 
Gil E RENAN E FEE RE 42 
iron OF S. eet eee 3.4 
Rea E EEE Liat A nel miley Ota 3.2 
Nitkel 224s AAA A ee 2.8 
Dou. o a ee ek 2.7 
Uranlm ——— .:... 2.1 
Cement o e Lo 1.7 
Pea ——  ——— ueterem 1.4 
OUR ote mm A ee 12.6 
Total ee eh eee 100.0 
PPreliminary. 
Sources: ent of „Mines and Resources, 
Ottawa, and Seatietter Canada 1985. 


Production at several major mines was 
suspended idefinitely. Prices for their prod- 
ucts remained at or below that reached at 
the bottom of the recession in 1982. Despite 
problems of some individual producers, the 
industry as a whole responded to the eco- 
nomic conditions by improving its competi- 
tiveness, becoming more efficient through 
improved mining techniques, new technolo- 
gy, and cost cutting. Mining activities were 
conducted in every region of the country. 
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The values of principal mineral production 
were as follows, in million dollars: 


Commodity 1984 1985 
METALS 
Iron ore 1.082 1.128 
Copper 997 1,055 
MG 0 trc C Lg 1,091 961 
Nickel. =. oou 848 902 
JJ; 914 874 
Uranium (O 658 
J ͤ ³˙ AA 8 837 6 
zu gru anes 148 111 
Molybdenum- ..........-- 77 55 
Total ut eomm 6,147 6,081 
INDUSTRIAL MINERALS 
Cement sie nme 524 569 
Potash, R ooo 633 469 
ie ms Me eee ee oe ee 278 257 
1 s 5 
uci. c oo 
Lime Sages ee EE f Io, IIS ND REFUS 115 100 
Gypsum- I 45 
Total Lucus 1,848 1,724 
MINERAL FUELS 
Petrol um 13,004 18,825 
Natural gasse 5,197 5,771 
O04 5o ese ee 1,810 1,875 
Total: / ˙·» 20, 111 20,971 
PPreliminary. 


Source: Department of Energy, Mines and Resources, 
Ottawa, Canada, 1985. 


TRADE 


The Canadian mineral sector’s share of 
international markets has declined over the 
past 15 years. Although the value of miner- 
al exports has almost tripled in the last 10 
years, the share of total exports has declin- 
ed from 34% to 26% in 1985. 

There was an increase in exports in 1985 
because of an improved market. Exports of 
crude minerals and fabricated material 
were valued at almost $23 billion. The 
major market was the United States, which 
accounted for 72.8% of the total exports. 
The leading commodities exported were pe- 
troleum, natural gas, precious metals, alu- 
minum, and coal. The value of mineral 
industry imports totaled $11.2 billion. The 
United States supplied 54% of the total 
value. The value of the mineral trade sur- 
plus with the United States was $10.4 bil- 


lion. 

As a result of Canada’s and the United 
States decision in late 1985 to seek freer 
trade between the two countries, negotia- 
tors were preparing to begin discussions 
that would aim at producing a comprehen- 
sive agreement to roduce trade barriers 
between the world’s two largest trading 
partners. A freer trade agreement was ex- 
pected to boost sales and improve the 
competitiveness of both nations’ manufac- 
turing sectors. The United States remained 
the largest foreign investor in Canada with 
about $45 billion in direct investment. At 
slightly over $11 billion, Canada has become 
the third largest foreign investor in the 
United States, after the United Kingdom 
and the Netherlands. 
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Table 3.—Canada: Exports and reexports of selected mineral commodities' 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1988" 1984 ; 
3 United Other (principal) 
METALS 
Aluminum: 

Ore and concentrate 46,001 51,860 47,224 d Kingdom 898; West Germany 
haa E 5 81,425 106,574 99,207 Japan 5,618; Italy 655. 
Unwrought. _ ~~~ 925,449 1 612,664 | 

PERSIUS 66,382 101,904 89,401 Pakistan 2,979; Ivory Coast 1,956. 
Cadmium: Metal including alloys, all 
ftm oe ecu 1,865 1,888 843 United Kingdom 511; Netherlands 
: : 
Oxides and hydroxides |... 192 878 17 United Kingdom 320; Belgium- 
Metal including alloys, all form 881 1487 1.150 United Ki 179; Belgi 
including alloys, ni Kingdom 17 Belgium- 
sand tent . 813,796 839,061 15107 J lic of Korea 

Nonis 8 8 DK 115 i "Fira, Ghina um 

einioes a 
SED o ornnes eee A 58,469 52,676 43,824 lic of Korea 1,850; Taiwan 
Unwrou mt 298,555 846,017 185,660 United Kingdom 89,840; China 
Semimanufactures 89,957 68,571 41,145 Arabia 3,114; Venezuela 2,793. 

Ore and concentrate, Àu content 

troy ounces. — 197,598 198,676 88,2212 Japan 129,810; China 17,940. 
and Pes ught " : 
wro 
thousand E 000 8545 J 299; West 88. 
"— troy ounces. 2,588 4, apan Germany 
Iron ore and concentrate 
thousand tons 25,528 80,787 12,078 Netherlands 4,018; United Kingdom 
: 
SUD c A 866 795,060 551, 600 Republic of Korea 70,226; I 
932 "^j ,226; Italy 
Pig iron, cast iron, related 
materials 885,252 489,608 — 202,104 Netherlands 113,344; Japan 32,305. 
Ferroalloys: 
Ferromanganese — — . _ — — 4,160 9,202 9,197 Brazil 5. 
Ferrosilicon_ — — _.—..--- 45,728 85,299 15673 Japan 18,314; United 617. 
Unspecified- ——-------- 555058 248006 24840 United Kinglom 296; Lira 104. 
Steel, primary forms 3 X ] 248,840 Greenland 52; Singapore 49. 
ü rons 555 ET ae i 31455 i 861,791 Mexico Vera) Tra ir 
Rails and accessories — — — _ _ 38,822 "108,348 — 60,561 Indonesia 18,446; Italy 11,049. 
ä 129,578 167,559 164,775 Republic of South Africa 441; New 
Tubes, pipes, fitting 251 421 415 Barbados : Syri 1. 
Castings Band forgings rough 114.274 119.454 125.606 Australia 82 Men i 
Ore and concentrate, Pb content 85,548 12,987 8,859 ium-Luxembourg 38,499; West 
MF “Germany 15,469. T 
Sera 8,585 5,960 182 Taiwan 678; West Germany 466. 
Unwrought. .... .. .----- 147,281 124,528 19/406 United Kingdom 21.005; Belgium- 
Semimanufacturess 11.411 18,489 17,459 U.S.S.R. 500; Japan 198. 
Magnesium: Metal including alloys, all 
(e. 2.5 oo eee eee 2,577 4.059 1241 United Kingdom 1,185; Japan 888. 
1 iad 11,849 8,896 406 J 2,280; Belgium-Luxembourg 
NS ] um- 
1 1260, West Germany 1,429. 

Ore and concentrate including matte, 

Ni content! 40,087 69,410 119 Norway 2100 United Kingdom 
27,421; Japan 821. 

Oxides and hydroxides, Ni content 11,186 20,082 8876 NA. 

ar a "ow 2,988 9,606 8,999 Netherlands 8,435; J 922. 
Unwrought...-------.--. e 80, NA. Meg 


10451 10,861 8,910 1 — 509: United 
æ m a am — m —— )— e—À 9 335. U 
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Table 3.—Canada: Exports and reexports of selected mineral commodities! —Continued 


Unwrought and partly Np 
Selenium, elemental_____________ 


Silver: 
Ore and concentrate, Ag content 
thousand 


troy ounces. . 


* including alloys, r 


Tin: 5 olde vi nde 
Sn content 


Uranium and/or thorium: Ore and 
concentrate 


Ore and concentrate, Zn content ERE 


=r ar ar ar a aw ae ar AD an aw p aw — an ar = 


Anas. 


Unspecified and mixed naa 
G and plaster ________do____ 


See footnotes at end of table. 


value, thousands. _ 


1983" 


185,092 
39,192 


101,307 
4258 


14,144 


$8,804 
381 
$50,775 


626,178 
4,415 
17,996 
500,609 
1,997 
100,174 
24,868 


LÀ 


$15,072 


$21 
2,048 


195 


110,226 
68,476 


$4,146 
153,911 
195 
1,518 


272,156 
164,290 


186,962 
418 


(Metric tons unless otherwise specified) 


5,241 
60,347 


181,111 
121 


Destinations, 1984 
Other (principal) 


United Kingdom 266,915. 
United man 19.600. 90,440; West Ger- 
18,508. 


United Kingdom 
Uniad Kingdom 117741 Netherlands 


Japan 6,500; Belgium-Luxembourg 


Sweden 32; United Kingdom 12. 

United Kingdom 286. 

United Ki 1,765; West Ger- 
ni ie 

Be 806,285; J 
SS Nether 89,400. en 

est Germany 92; Venezuela 62. 

West Germany 7,027; United - 

Chinn 47786 ne 
89466. 

Cuba 56; Taiwan 49. 

West Germany 30,927; 15,002. 

Taiwan 4,786; yir Japan d. 4. " 
nited Kingdom 421,456; West Ger- 
many $10,845. 

United Kingdom $4. 

United Kingdom 150; Australia 37. 


United Kingdom 12,810; Austria 37. 
pintan yt $219; ie e EOM 

apan 100,988 
Cameroon 4; Dominican Republic 2. 
. 12,966; Israel 
A IUS 51,581; Belgium-Luxembourg 
Us S.R. 68. 
Netherlands 21,880; Italy 10,482. 
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Table 3.—Canada: Exports and reexports of selected mineral commodities! —Continued 
(Metric tons unlees otherwise specified) 


Destinations, 1984 
Commodi 19837 1984 : 
diia 1 0 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond .. value, thousands $8,836 $9,281 $5,878 Taiwan $551; United Kingdom $528. 
Salt and brine. ......... thousand tons 1,916 2,531 2,525 er and Windward 
Sodium compounds, n.e.s.: Sulfate, 
manufactured |... 265,895 239,003 238,961 Trinidad and Tobago 42. 
Stone, sand and gravel 
oo stone: Crude and partly 
Orked. — Ln coc 58,781 220,691 — 218,975 Italy 1,922; ey ti 801. 
Limestone other than dimension 1,890,822 1, 216,727 1,216,681 Trinidad Sg ill 
sane and baa F 108,960 116,283 116,265 Leeward and Win ward Islands 18. 
d and gravel _____________ 95,652 109,852 108,968 France 591; Algeria 14 
uc lal all forms 
tons 5,671 7,821 1,782 Repablic of South Africa 533; Brazil 
Sulfuric acid 273, 307 553,781 471,737 Brazil 25,802; Chile 22,594. 
Other: Crude value, thousands $87,862 $111,554 $85,053 72719124 $30,503; West Germany 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades including i briquets 
thousand tons 16,975 24,355 172 Japan 15,880; Republic of Korea 
,252; Brazil 1506. 
Coke and semicoke.. - 45,777 116,710 95,858  Belgium-Luxembourg 11,083. 
Gas, natural. million cubic feet 681,462 748,768 743, 768 
Ard 1 FCC 397,736 460,760 437, 827 Japan 20,717; Saudi Arabia 912. 
eum: 
Crude. thousand 42-gallon barrels. . 105,529 181,024 180,573 Japan 451. 
Refinery products: 
Liquefied petroleum gas 
do- 41,176 45,048 48,111 Japan 1,807; Mexico 124. 
Gasoline do 7,800 9,996 9,817 ied Zealan q 198; St. Pierre and 
quelon 
Distillate fuel oil do 10,457 13,994 12,663 oh Pree and 1 259; Repub- 
orea 252. 
Lubricants |... do... 178 . 488 411 enamas o, 5; St. Pierre and Miquelon 
Residual fuel oil _ _ _ _ — do- 18,614 18,939 18,355 United Kingdom 330; Bahamas 254. 
Asphalt do. ..- 1,316 1,816 1,806 St. Pierre and Miquelon 5; United 
Kingdom 3. 
Petroleum co ke do. ..- 833 305 


FRevised. NA Not available. 

iTable prepared by H. D. Willis. 

*May include relatively minor quantities of certain shapes not normally included among semimanufactures. 

Corrected 1983 data by destination: United Kingdom-- 111; United States—87; Netherlands—33; Spain—14; Belgium- 
Luxembourg—4; and other countries—9. 


Table 4.—Canada: Imports of selected mineral commodities! 


(Metric tons un! " : ified) 
Sources, 1984 
Commodi 1983" 1984 : 
W 3 Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 
: thousand tona. 2,330 2,452 40 Brazil 1,511; Guyana 587; Guinea 154. 
Oxides and hydroxides ____do____ 1,063 1,349 56 Mama ca 549; Australia 308; Japan 
Metal including alloys: 
Nene —38 4 4 5 aor 
nwrou ght X ,600; 
South Africa 3,692. 
Semimanufactures 119,207 184,350 132,374 West Germany 26,820; France 10, 206. 
Antimony: Oxides __ s 1,001 1,144 345 United Kingdom 676; Belgium- 
Luxembourg 93. 


See footnotes at end of table. 
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Table 4.—Canada: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 19837 1984 : HR 
id United Other (principal) 
METALS —Continued 
Chromium: 
Ore and concentrate, Cr content 8,605 12,888 5,607 284. of South Africa 5,188; Cuba 
Oxides and hydroxides _________ 1,718 2,098 1,424 United Kingdom 353; West Germany 
E : 
Ore and concentrate, Co content. 45 13 NA NA. 
= Oxides and hydroxidees 30 17 NA NA. 
Ore and concontrate, Cu content 24,281 86,173 8,122 caiie 1 India 10,050; Poland 
Oxides and hydroxides _________ 201 294 168 Norway 36; West 
a ay eg a at Baad QURE 873 2,644 216 Belgium Lurembourg 1,057; U.S.S.R. 
; United Kingdom 
Metal including alloys: 
Dae ee 71,542 76,338 75,797 Haiti 286; United Arab Emirates 129. 
Unwrought______________ 24,559 563 4.520 Chile 12,785; Zaire 7,003. 
3 eee ene aan 88,551 44,107 29,771 Japan 3,236; West Germany 2,588. 
Ore and concentrate, Au content 
inaa llr M 80,576 18,969 8,841 Peru 4,983; Chile 3,601. 
un 
and partly wrought 
— troy ounces. . 2,105 2,182 1,986 Nicaragua 104; Peru 79. 
Iron ore and concentrate excluding 
Teeri pyrite __ thousand tons. _ 4,013 4,947 4,776 Brazil 171. 
Sera wee 666 1,131 1,131 
Pig iron, cast iron, related 
LUND ae 11,470 18,420 9,344 Brasil 3,945; West Germany 54. 
tide jum ________ 82,565 83,091 7,980 d ee of de Africa 22,561; 
Ferromanganese.. 18,263 29,805 10,824 West roni 10,699; Republic of 
South Africa 3,676. p 
Ferrosilicomanganese ____ 416 6,830 651 Republic of South Africa 6,077; Nor- 
Ferrosilicon_ — —...—..—~ 13,090 24.777 24,409 wan Deni 286; France 72. 
Unspecified... -------- 7,281 12,060 7,128 ace s n Republic 1,821; Brazil 
Steel, primary form 91,918 276,706 96,411 Brazil 48,154; West Germany 47,997. 
Bars, rods, angles, shapes, sec- 
Ze 440,366 641,829 147, 186 Belg ay Luxembourg 94,083; Spain 
Universals, plates, sheets 497,811 662,332 219,492 United K Kingdom 68,943; Japan 
Hoop and strip . : 37,001 $7,091 29,028 Japan 2,657; West Germany 1,506. 
and accessories 20,058 832 7,250 Ja en 12,968; ium-Luxembourg 
Wire 64,162 78,234 17,805 United Kingdom 11,363; Belgium- 
Tubes, pipes, fitting 291,139 848,606 — 175,272 Japan 67,069; est Germany 20,798. 
Castings forgings, rough 37,781 $ 36,772 Italy 1 1,826; Republic of Korea 1,264. 
Ore and concentrate, Pb content 18,548 21,565 5,460 Peru 6,044; Republic of South Africa 
Oxides ___________________ 1,409 1,224 948 Mexico 104; Republic of South Africa 
Metal including alloys: 
Die V i 58,072 48,137 48,098 — Mexico37. 
Unwrou ght 2,551 6,314 4,084 Netherlands 1,226; Mexico 550. 
Semimanufactures 1,298 636 ee ene a 9; United 
Magnesium: Metal including alloys, all 
2770000000 4,787 6,249 6,088 ^ United Kingdom 198; Italy 18. 
Ore and concentrate, metallurgical- 
grade, Mn content 42,260 77,545 8,169 "ca AET France (IET of South Afri- 
Oxides 4.852 5,279 9,8936 Jape n T26. Greece 
Metal including alloys, all forma nx 2,652 3,011 237 Republic of oath Aia 211. 
Mercury .......- 6-pound m 2,147 2,176 1,596 


See footnotes at end of table. 
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Table 4.—Canada: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983" 1984 : 
d C NENNT 
METALS —Continued 
1 Oxides and AREA 141 238 227 West Germany 11. 
Ni content! 4,886 3,430 610 Australia 2,741; United Kingdom 79. 
including alloys: 
Scrap ------------- SE 24,386 21,305 9,367 United ee, 6,224; Belgium- 
U CCC ee eee ee ee T 3,479 972 Norway 2,422; Gated ane ae 
e ic 8,174 1706 West y 620; Sweden 37 
Platinum-group metals: Metals including 
un t and t 
er vh gren - 18,294 22,441 14114 United Kingdom 8,827. 
ver: 
Ore and concentrate incl 
metal „ in 3 £ 4,889 5,828 5,195 Peru 78; Chile 15. 
Metal including alloys, unwrought | 
and pertly wrought . . 
troy ounces. . 10,913 6,917 6,319 Mexico 287; Chile 257. 
Ore und concenteaté: Ba Gontenk >... 29 43 43 
Metal including alloys: 
nwrought_.-----------—- 3,769 4,106 1,502 Brazil 912; Netherlands 521. 
imanufactures 349 267 United Kingdom 18; Hong Kong 8. 
11010 12968 16,88 7980 990. 
Metal including alloys, ali forms. ds 275 25 Jaan ir United Kingdom 17. 
Tungsten: Ore and concentrate, W con- 
WONG tS cue 12 1 1 
gom Y ania 9 $90,784 $76,952 $218 Australia $86,094; Republic of South 
R g ' 4287840 Ae 711,86 
Ore and concentrate, Zn content 78,027 41,087 239,881 Peru 9,408; Chile 5,651. 
J K 1.257 1,850 1,266 Mexico T8; France 3. 
Blue powder- - -------------- 445 845 741 Belgium-Luxembourg 86; West Ger- 
many 18 
Metal including alloys: 
372 ͤ à 298 780 780 
Unwrought. .------------ 9,964 6,757 409 Peru 2,850; West Germany 2,584. 
5 1.492 1,089 886 NUT Germany E" Belgium- 
Zirconium: Metal including alloys, all 
% 191 227 197 France 30. 
Ores and concentrates, metal content 87,815 15,987 51,797 Avstralia dry ,006; Republic of South 
Ashes and residues 10,979 25,147 15,086 India 10,050; France 11. 
Base metals including alloys, all forms 1,292 1,670 1,188 Republic of Bouth Africa 191; United 
INDUSTRIAL MINERALS 
igi pr tis n.e.s.: 
atural: Corundum, emery, pumice, 
„ 8 5 29,498 26,748 24,824 Iceland 1,718; Italy 190. 
Grinding and polishing wheels and 
8 value, thousands. _ $14,529 $17,716 $11,882 Italy $1,888; Austria $1,079. 
PFF 454 826 273 Republic of South Africa 58 
Barite and witherite__.__..__.__— 29,952 17,686 6,488 Morocco 10,593; Netherlands 610. 
ma Oxides and acids 4,173 689 6,243 Ho sii France 127. 
| MMC ODIO eye 238,269 236,233 233,058 Belgium-Luxembourg 1,402. 
nton ite 187,228 337,054 243,746 Greece 98,194; West Germany 91. 
17177 4.655 5,089 5,073 Netherlands 16. 
Fire cla 90,066 48,744 48,388 United Kingdom 411. 
Fullers earth |... 22. 536 4,152 4,152 
Kaolin -. 2-222222 249,834 253,080 ,000 a teria 600 A 
U 71117111 eee 89,099 106,661 105,921 ited om 98. 
Cryolite and chiolĩt 568 117 Denmark 268; S Netherlands 152. 
Gem, not set or strung 
carats. _ 216 263 54 . Belgium-L 185; Israel 41. 
ial stones do— 1,168 1,883 984 Ireland 318; United Kingdom 27. 
Dust and powder E 1,578 2,378 657 U.S.S.R. 1,694; Ireland 
Diatomite and other infusorial earth . _ 23,298 23,892 28,892 


See footnotes at end of table. 
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Table 4.— Canada: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
1983! 1984 United 
States 


Crude including splittings and waste 


Worked including 


omerated split- 
thousands_ 


viation 
Mineral j jelly and wax . do- 
Kerosene and jet huel — do — 


Distillate fuel oil 


See footnotes at end of table. 


do. ... 


41,069 
41,198 


65,055 
89,822 
141,928 
100,989 


198 
22,844 


7,149 
42,054 
2,791 
170 

$2, 1884 
2625 
6,436 
$26,258 
777 


126,047 
22,479 


44,258 


$14,183 
2,418 
48,986 


2,365 
126,578 
35,390 
20,907 
$6,556 
141,461 
1,949 
8,188 


14,731 
585,862 


3, 170 
1,162 


$23,859 
1,053 


131,882 
20,584 


2,371 
$1,796 
457 
8,170 
5,683 
$9,187 
700 
181,757 
524 


Sources, 1984 
Other (principal) 


West Germany 127; Netherlands 55. 


Netherlands 70,985; Norway 23,346. 
Israel 1 Belgium-Luxe mbourg 


cited Kingdom 
my 93.221 Norccos 88,610, * 
Spain 83914 uso mem 


172; 
ba vill prone bende 1,478; France 


Hong Kong 27 
Italy 8,801; N 
India 24. 


France $444; United 
Chile 8,715; United Ki 


; West Germany 6. 
erlands 2,638. 


om $134. 
om 18. 
West Germany 643; Spain 545. 


France $2,848; Japan $2,239. 
Mexico 291; 


Unita Kingdom 117; West Germany 
United ngao 19,997; West Ger- 
many 27 
ue of South Africa 13,486; Italy 
Italy $8,728; Portugal $225. 
Italy 230; United Kingdom 75. 


Belgium-Luxembourg 36; Japan 19. 
West Germany 1. 


West German 
Poe Kington 10; West Germany 


United 75; France 78. 
Republic of th Africa 3,185. 


West Germany 1 Mexico $90. 
United Kingdom 51 


France 171; Trinidad and Tobago 54. 
Mexico 163; France 35. 


West Germany 40,751. 


Venezuela 24,660; Mexico 16,320. 


West Germany 1. 


Netherlands 724; Venezuela 510. 

Brazil 2; United pun 1. 

Italy 552; Bahamas 

Venezuela 1 „582, Netherlands Antil- 
les 245. 
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Table 4.—Canada: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 5 1984 : 
iid uin cues Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricants 
thousand 42-gallon barrels. . 519 738 661 Netherlands 59; United Kingdom 6. 
Naphtha ---------- nae 448 43 ae 200; Nether- 
Nonlubricating oils _ _ _ do- 313 396 333 West Germany 2; France 1. 
Residual fuel oil da 9,097 15,091 5,122 Venezuela 6,057; Bahamas 1,408. 
C MO 204 448 810 Spain 114; Cuba 17. 
Petroleum cok do- 4.229 4,877 4,633 A. 
ified _..-.__ DES 1,023 556 354 Netherlands 104; Venezuela 79. 
FRevised. NA Not available. 
iTable prepared by H. D. Willis. 
3May include other precious metals. 
COMMODITY REVIEW 
METALS ed by yearend 1986. After completion of 


Aluminum.—All Canadian smelters were 
reported operating at capacity except for 
Aluminum Co. of Canada Ltd.’s (ALCAN) 
Arvida smelter at Jonquiére, Quebec. The 
smelter utilized 87% of its installed capaci- 
ty. ALCAN was undertaking several meas- 
ures to improve productivity and reduce 
costs. These included a major reorganiza- 
tion of its North American operations and 
reducing the labor force. The company also 
announced it was postponing construction 
on its new 248,000-ton-per-year aluminum 
smelter at Laterriere, Quebec. Aluminiere 
de Bécancour Inc. (ABI) was continuing 
with construction and preparations for 
startup of smelter operations at its 230,000- 
ton-per-year smelter at Bécancour, Quebec. 
The plant was expected to reach full produc- 
tion in March 1987. With its twin 115,000- 
ton-per-year potlines, ABI would bring a 
sizable increase in aluminum smelting ca- 
pacity to North America. Initially, ABI will 
be receiving its alumina requirements from 
Australia through Alcoa of Australia Ltd. 
and Queensland Alumina Ltd. The compa- 
ny has a long-term power contract with 
Hydro-Quebec for the supply of 400 mega- 
watts of electricity with an option for an 
additional 200 megawatts at a later date. 

It was announced that Swiss Aluminium 
Ltd. (Alusuisse) had reached an agreement 
with the government of Quebec to study the 
feasibility of constructing a 200,000- to 
250,000-ton-per-year aluminum smelter in 
the Province. Alusuisse will examine three 

tential sites, Bécancour, Lauzon, and Sept 

es. The study was expected to be complet- 


a feasibility study, Kaiser Aluminum & 
Chemical Corp. decided to postpone its Que- 
bec aluminum smelter proposal. With the 
completion, in 1985, of the 113,000-ton-per- 
year expansion of the Canadian Reynolds 
Metals Co. Ltd. smelter at Baie Comeau, 
Quebec, primary aluminum smelting capac- 
ity in Canada was 1,847,000 tons per year. 

Copper.—Copper producers continued in 
their efforts to increase efficiency and re- 
duce production costs. Some new mines 
were being developed. Cominco Ltd. and 
Lornex Mining Corp. Ltd. prepared a plan 
to merge their respective Highland Valley 
operations in British Columbia. The propos- 
al involved setting up a new entity to 
operate the properties. Cominco's mine ca- 
pacity would be raised to 120,000 tons per 
day to supply both mills. Annual output of 
the combined operations was expected to 
produce 180,000 tons of copper contained in 
concentrate and significant quantities of 
gold and silver. Both ore bodies contain 
molybdenum that may be recovered de- 
pending on the selling price. The combined 
effect of the higher grade ore at Cominco's 
mine and increased ore resources makes the 
combined operation a low-cost and highly 
competitive facility. Approval of the trans- 
action by the boards of directors of both 
companies will be required. Government 
approvals may also be necessary. Because of 
overcapacity in the world copper smelting 
market, there were no plans to build a 
smelter for the combined operation. Copper 
concentrates were expected to be sold in the 
Far East market. 

Westmin Resources Ltd. officially opened 
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its new mine and mill complex at Myra 
Falls, Vancouver Island, British Columbia, 
in October. Westmin’s H-W ore body is a 
polymetallic massive sulfide deposit of cop- 
per, lead, and zinc with significant quanti- 
ties of gold and silver. Ore production, 
initially at 28,000 tons per month, will rise 
to about 55,000 tons per month by 1987. 
Proven reserves were estimated at 13.5 
million tons grading 2.2% copper, 0.33% 
lead, 5.8% zinc, 2.8 grams of gold, and 34 
grams of silver per ton. Initial cut-and-fill 
mining will eventually be replaced by blast- 
hole mining. The lead and zinc concentrate 
will be shipped to Cominco’s smelter at 
Trail, British Columbia, and the copper 
concentrate will be shipped to Japan. Mine 
development costs were estimated at $185 
million with an additional $15 million spent 
on environmental and engineering studies 
owing to the location of the mine and mill 
within a Provincial park. 

Corporation Falconbridge Copper was 
continuing development on its Ansil Mine 
near Noranda, Quebec. At yearend 1985, 
about 820 meters of the planned 1,615-meter 
shaft had been completed. The average 
grade of the estimated 2.1-million-ton ore 
body was 7% copper with gold and silver 
values. The mine was scheduled to be in 
production by mid-1988. 

Noranda Inc.’s Brenda Mine and Bell 
Mine in British Columbia reopened in Sep- 
tember 1985. Brenda Mine had been closed 
since December 1984, and the Bell Mine had 
been closed since late 1982. These mines 
were expected to close again in 1988 after 
exhausting economic reserves. The compa- 
ny has two other copper mines in British 
Columbia, the Granisle Mine, which closed 
in 1982, and the Goldstream Mine, which 
closed in early 1984. 

Gibraltar Mines Ltd. installed a leach- 
electrowinning plant at its mine at McLeese 
Lake, British Columbia. This plant was 
expected to produce 5,000 tons per year of 
copper starting in late 1986. Gibraltar pro- 
duces about 40,000 tons per year of copper 
in concentrates by conventional method. 

Falconbridge Ltd. acquired the Kidd 
Creek Mine at Timmins, Ontario, from 
Canada Development Corp. in 1985 for 
about $102 million plus 10.5 million shares 
of Falconbridge’s common stock and about 
$198 million worth of Falconbridge’s 8.5% 
convertible debentures, and assumption of 
$470 million of Kidd Creek Mines Ltd. 
(KCML) debt. This acquisition will make 
Falconbridge a major copper producer as 
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well as a significant producer of zinc, silver, 
gold, and several minor metals. KCML was 
continuing with the expansion of the copper 
smelter and refinery capacity. Falconbridge 
intended to sell its 56.7% holdings in Kiena 
Gold Mines Ltd. to Campbell Red Lake 
Mines Ltd. for $63 million, principally to 
raise cash for the purchase of KCML. 

Environmental regulations regarding sul- 
fur dioxide (SO,) emissions were announced 
by the governments of Ontario and Quebec 
in 1985. These regulations would affect Inco 
Ltd. and Falconbridge nickel-copper facili- 
ties at Sudbury, Ontario, and Noranda's 
copper smelters at Gaspé and Horne, Que- 
bec 


Gold.—Canada is the second largest gold 
producer of the market economy countries 
after the Republic of South Africa. Three 
new mines came into production in the 
Hemlo, Ontario, area in 1985. The mines 
are operated by Noranda, Teck-Corona Op- 
erating Co., and Lac Minerals Ltd. This gold 
camp has become one of the most important 
gold producing areas in Canada. The Hemlo 
ore body was estimated to contain almost 18 
million troy ounces of gold. By 1990, the 
area was expected to be producing 30% of 
Canada's total output of gold. Noranda 
poured its first bar of gold at the Golden 
Giant Mine in April 1985. The mine's re- 
serves were estimated at 20 million tons 
grading 10.1 grams per ton. Teck-Corona 
poured its first bar of gold in May. The 
mine’s reserves were estimated at 7.6 mil- 
lion tons grading 12.1 grams per ton. Lac 
Minerals poured its first gold bar from the 
Page-William Mine in December. The re- 
serves were estimated at 50 million tons 
grading 5.8 grams per ton. Production costs 
at the mines were expected to be relatively 
low and should average about $125 per 
ounce of gold. 

Litigation between Lac Minerals and In- 
ternational Corona Resources Ltd. over the 
Page-William Mine has been going on for 2 

years. Corona was suing Lac Minerals for 
breach of trust alleging that Lac Minerals, 
in obtaining the Williams patented claims, 
acted on confidential information obtained 
during meetings between company geolo- 
gists. Corona was seeking either ownership 
of the mine or $3 billion in damages. The 
case, before the Ontario Supreme Court, 
was still under way at yearend. 

Most producers mine and process ore at 
costs ranging from $185 to $280 per ounce. 
Costs of one of the lower cost producers, 
Campbell Red Lake, have averaged $102 per 
ounce while those of one of the higher cost 
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producers, the Detour Lake Mine of Dome 
Mines Ltd., have averaged $345 per ounce. 
However, this high cost was mainly the 
result of unexpected low-grade ore and op- 
erational problems. Dome Mines was plan- 
ning to shut down the open pit mine in late 
1986 and do underground development 
work. If gold prices warrant and ore grades 
are high enough, the mine would be reopen- 
ed as an underground operation. 

BP Resources Canada Inc., a subsidiary of 
British Petroleum Ltd., continued to evalu- 
ate its Chetwynd gold deposit on the south- 
west coast of Newfoundland. The company 
estimated reserves at 11.2 million tons 
grading 4.5 grams per ton. No gold was 
mined in Newfoundland in 1985, and the 
company’s discovery set off a flurry of 
exploration activity in the area. 

KCML announced it would put its Hoyle 
Pond Mine, near Timmins, into commercial 
production in 1985. Reserves were estimat- 
ed at 405,000 tons grading 0.45 ounce per 
ton. When the mine is in full production in 
1986, 90,000 tons per year of ore will be 
processed. In conjunction, the company also 
stated it would spend $5 million to build a 
gold mill, upgrade the crushing plant, and 
add a 300-ton-per-day gold recovery circuit 
at its metallurgical facilities at Timmins. 
These are major parts of the company’s 
decision to expand its gold production. 

Iron Ore.—Canadian iron ore shipments 
in 1985 were valued at $1.1 billion compared 
with $1.0 billion in 1984. The industry 
operated at an average 78% capacity. Iron 
Ore Co. of Canada (IOC), Wabush Mines, 
and Quebec Cartier Mining Co. operated 
throughout the year without any temporary 
closures. Dofasco Inc.’s Adams and Sher- 
man Mines operated at capacity except for a 
5-week closure in midsummer. The Algoma 
Steel Corp. Ltd. operated its Wawa Mine 
and sinter plant at 67% capacity. The in- 
creased level of trade and consumption 
benefited the iron ore industry. The improv- 
ed productivity, cost cutting measures, and 
restructuring or closure of some operations 
has enabled the industry to remain competi- 
tive in the international market. Iron ore 
producers will continue to compete in a 
supply surplus environment owing to the 
decreasing demand for steel and increasing 
supply from new mines. The Ontario gov- 
ernment’s new SO; emission target will 
have an effect on Algoma’s operation. The 
company’s sintering plant at Wawa will be 
2 ras to reduce SO, emissions by 5696 by 
1994. 
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Iron and Steel.—The average utilization 
rate of production capacity was a reported 
67% in 1985. Canadian steel producers were 
concerned about continued access to U.S. 
markets, dangers of unfair foreign competi- 
tion, and changing patterns of steel produc- 
tion and trade. The industry continued with 
rebuilding and modernization projects. Cap- 
ital investment in the steel industry in 1985 
was estimated to be $500 million. Canada 
continued as a net exporter of steel with the 
majority of the exports shipped to the Unit- 
ed States. 

Lead and Zinc.—Production in 1985 was 
little changed from that of 1984. Oversupply 
and overcapacity continued to impact the 
industry. Price levels were depressed so 
that few producers were able to make a 
profit. As a result, some producers institut- 
ed production cutbacks in the latter part of 
1985. Cominco proposed constructing a new 
lead smelter at its Trail, British Columbia, 
facility to replace its existing lead smelter, 
which is outdated, inefficient, and does not 
meet current environmental standards. 
When completed, the facility would have a 
production capacity of 158,400 tons of re- 
fined lead increasing current production by 
41,400 tons per year. Corporation Falcon- 
bridge Copper was intending to bring its 
Winston Lake zinc property near Schreiber, 
Ontario, into preducton in 1986. Resorves 
were estimated at over 2 million tons of ore 
grading 16% zinc, 1% copper, and 0.8 troy 
ounce of silver per ton. Production was 
scheduled for late 1986 with full production 
in early 1987. Curragh Resources Corp. 
purchased Cyprus Anvil Mining Corp. in 
1985 from Dome Petroleum Ltd. for an 
undisclosed sum. The Cyprus Anvil Mine in 
the Yukon Territory had been closed since 
June 1982. Curragh expected to start pro- 
duction in 1986 producing 180,000 to 200,000 
tons of concentrate, running about two- 
thirds zinc concentrate averaging 52% to 
55% metal, and one-third lead concentrate 
averaging 62% to 64% metal. Byproduct 
production would include 20,000 ounces of 
gold per year. Sherritt Gordon Mines Ltd. 
permanently closed its Fox Mine at Lynn 
Lake, Manitoba, owing to exhaustion of ore 
reserves. The Vendome Mine of Abcourt 
Mines Inc. near Barraute, Quebec, went 
into production in 1985. Annual capacity is 
12,000 tons of zinc in concentrate. Bruns- 
wick Mining and Smelting Corp. Ltd., 
KCML, Cominco, and Noranda announced 
are : cant zinc mine production cutbacks 

or 1986. 
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Nickel.—Cost reduction and efficiency 
continued as priority considerations for Ca- 
nadian nickel producers. World overcapaci- 
ty and low prices continued to plague the 
industry. At Sudbury, Inco and Falcon- 
bridge continued to make productivity gains 
in their respective mines and smelters. In 
late 1985, Inco announced that in response 
to growing oversupply, it would reduce pro- 
duction in 1986. Hudson Bay Mining and 
Smelting Co. Ltd. announced it had located 
a high-grade nickel-copper deposit at Na- 
mew Lake, Manitoba. Preliminary drilling 
had indicated over 2 million tons of 2.8% 
nickel and 0.7% copper. Inco started pro- 
duction at its Thompson open pit. The 
Thompson pit will replace the Pipe open pit, 
which was mined out in 1984. The ore is 
high grade, averaging 2.7% nickel. In late 
1985, the Provincial government of Ontario 
announced new SO, emission controls. The 
limit of SO, emissions for Inco will be 
265,000 tons per year in 1994 compared with 
728,000 tons per year in 1985. The limit for 
Falconbridge in 1994 will be 100,000 tons 
per year compared with 154,000 tons per 
year in 1985. 

Silver.—Production declined in 1985 pri- 
marily owing to a decline in byproduct 
silver production from base metal mining. 
Equity Silver Mines Ltd. in British Colum- 
bia continued as Canada's major primary 
silver producer. The company started an 
expansion of its concentrator. Capacity 
would be increased from 5,300 to 7,680 tons 
per day. The project was scheduled to be 
completed in mid-1986 at a cost of $9 mil- 
lion. Terra Mines Ltd. closed its Camsell 
River Mine in the Northwest Territories 
stating low metal prices made the operation 
uneconomical. 

Other Metals.—Durham Resources Inc. 
resumed production of antimony at its Lake 
George Mine in New Brunswick in mid- 
1985. The mine had been closed since May 
1981. Development work was continuing on 
the new ore deposit that underlies the 
original zone. The shaft was at its final 
depth of 381 meters. The company was 
expecting to mill about 91,000 tons per year 
of ore averaging 4.2% antimony. Cobalt was 
recovered as a byproduct of nickel-copper 
production at Sudbury, Ontario. The in- 
crease in nickel production caused a corre- 
sponding increase in cobalt production. 
Geddes Resources Ltd. continued with the 
development of the Windy Craggy copper- 
cobalt property in northeastern British Co- 
lumbia. An airstrip was completed in 1985 


191 / 
and an 850-meter adit was planned for 1986. 
Rio Algom Ltd.’s primary tin mine-mill 
complex at East Kemptville, Nova Scotia, 
shipped its first consignment of 18 tons of 
tin in concentrate to Capper Pass and Son 
Ltd., Melton, United Kingdom, for smelting 
in December 1985. The complex was ex- 
pected to reach full production in mid-1986 
at a milling rate of 9,000 tons per day to 
produce 4,400 tons per year of tin in concen- 
trate. Projected mine life is over 17 years. 
Copper and zinc will be recoverod as by- 
products. Billiton Metals Canada Inc. and 
Lac Minerals reached a joint venture agree- 
ment in 1985 to explore the North Zone tin 
prospect on Billiton’s Mount Pleasant tin- 
tungsten mine, which was closed in July 
1985 for economic reasons. Previous drilling 
by Billiton had indicated 6 million tons of 
reserves grading 0.8% tin. Canada Tung- 
sten Mining Corp. Ltd. (Cantung) reduced 
its production to 65% of capacity in 1985 
because of depressed prices. QIT-Fer et 
Titane Inc. is the only company that mines 
ilmenite, a titanium-iron ore. The ore is 
mined at Havre St. Pierre, Quebec, and 
shipped to Tracy, Quebec, for beneficiation 
and smelted to produce a high-quality pig 
iron and titania slag (sorel slag). The plant 
operated at full capacity in 1985, and most 
of the sorel slag produced was exported to 
the United States and Western Europe. IOC 
discontinued work on its Strange Lake de- 
posit. Studies indicated there was a limited 
market for the rare earths, columbium, 
tantalum, yttrium, and zirconium contain- 
ed in the deposit. 
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Asbestos.—Asbestos production contin- 
ued to decline in 1985. Companies were 
operating at about 50% capacity. Mine pro- 
duction in Canada was expected to continue 
at the present depressed level or decrease to 
about 700,000 tons per year. 

Potash.—Canada is the second largest 
producer of potash after the U.S.S.R. 
Installed capacity at yearend 1985 was 
9,275,000 tons in Saskatchewan and approx- 
imately 500,000 tons in New Brunswick. 
Both production and shipments were lower 
in 1985 than in 1984. Exports to the United 
States were down 25% because of farmers 
cutting back on fertilizer to try to minimize 
their losses. The government of Manitoba 
acquired a 49% interest in Canamax Re- 
sources Inc.’s potash deposit in southwest- 
ern Manitoba for $5 million. The Manitoba 
government was intending to bring the 2- 
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million-ton-per-day mine into production by 
early 1990. The Manitoba government held 
discussions with China, India, Japan, and 
the Republic of Korea in efforts to secure 
long-term contracts and foreign equity. 
Denison-Potacan Potash Co. brought its Clo- 
ver Leaf Mine at Salt Springs, New Bruns- 
wick, into production in July 1985. The 
company expected the mine would reach 
full capacity capability in 1987. Kalium 
Chemicals, a division of P.P.G. Canada Inc., 
continued work on the expansion of the 
Belle Plaine Mine near Regina, Saskatch- 
ewan. The capacity will be increased from 
1.06 to 1.3 million tons per year at a cost of 
about $75 million. 

Other Industrial Minerals.—Increased 
activity in construction resulted in increas- 
ed demand for cement in 1985, although 
plant closures for extended periods contin- 
ued. Canadian cement production capability 
remained at 16.5 million tons per year. 
Exports of crude gypsum almost reached 
record-high levels owing to demand for 
gypsum wallboard by the construction in- 
dustry. Graphite was produced by one com- 
pany, Graphite Asbury Quebec Inc., at 
Notre-Dame-du-Laus, Quebec. Production 
increased slightly. The majority of the flake 
graphite produced is exported to the United 
States. Canada produces salt from four salt 
mines and two potash mines. Rock salt is 
the major product. Brine is also produced in 
11 plants for manufacture of evaporated 
salt and associated products. Sulfur recov- 
ery from sour natural gas was the major 
source of sulfur production. The increased 
demands for natural gas resulted in increas- 
ed sulfur production in 1985. Production of 
talc and pyrophyllite continued to increase. 
Bakertalc Inc., Canada Talc Inc., and Steet- 
ley Talc Ltd. had expansion programs under 
way to increase production capacity. Talc 
producers operated at nearly full capacity. 
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Coal.—The coal industry in Canada, like 
the coal industries in some other industrial- 
ized countries, has been cyclic in nature. 
Since the energy crisis of the 1970’s, renew- 
ed emphasis on the coal industry has pro- 
vided new growth and expansion. Produc- 
tion has increased from 25.3 million tons in 
1975 to a record high 60 million in 1985, 
with exports exceeding 27 million tons in 
1985. The three Western Provinces, Alber- 
ta, British Columbia, and Saskatchewan, 
produce about 95% of the total with the 
remainder produced by Nova Scotia and 
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New Brunswick. Alberta’s production is 
mostly subbituminous coal consumed near- 
by or at neighbor Provinces’ utilities. Brit- 
ish Columbia produces mainly metallurgi- 
cal coal destined for export to Pacific rim 
countries. Saskatchewan mines produce lig- 
nite for local powerplants. Nova Scotia 
produces both thermal and metallurgical 
coal, which is both consumed domestically 
and exported. New Brunswick’s bituminous 
production is consumed by local utilities. 
Canada exported coal to over 20 countries in 
1985 with Japan being the largest customer, 
receiving 65% of Canada’s exports. Canada 
is a major coal supplier to Japan, second 
after Australia. The building of a new port, 
major expansion of another port, and sever- 
al new mines that have come on-stream 
have positioned Canada as a strong competi- 
tor in world coal trade. 

Gulf Canada Resources Inc. was proceed- 
ing with the development of its Mount 
Klappan anthracite deposit in northwest- 
ern British Columbia in 1985. The company 
was conducting economic studies as well as 
sending trial shipments to potential custom- 
ers. Production of 1.5 million tons per year 
was expected to start by 1987. 

The performance of Denison Mines Ltd.’s 
Quintette Mine in British Columbia appear- 
ed to be greatly improved in 1985. Output 
was more than triple that of 1984. The 
project had a series of problems since oper- 
ations began in late 1983 including higher 
than expected ash content of the coal, proc- 
ess plant adjustment, and mechanical fail- 
ures. Productivity also suffered because of 
inadequate operator training. These prob- 
lems appeared to be resolved; however, the 
company’s debt burden remained heavy. 

The Cape Breton Development Corp. 
(Devco) continued research on a coal-water 
process known as Carbogel, which could be 
used in place of bunker C oil. With a 
sufficient cost advantage, Devco believes 
power utilities and industrial customers 
could be convinced to convert their oil-fired 
burners to accommodate Carbogel. 

Natural Gas.—According to EMR, the 
potential natural gas reserves in Canada 
ranged from 4,300 billion cubic meters to 
18,000 billion cubic meters with a 50% 
probability of 9,500 billion cubic meters. 
Also, the volume remaining to be discovered 
could be 1.5 trillion cubic meters. 

The National Energy Board announced in 
May 1985 it has adopted a new approach 
to determine the surplus of natural gas 
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available for export. The new procedures 
replaced the old 25A1 surplus rule, which 
had provided the framework for natural gas 
export regulation over the past 26 years. 
The new four-step procedure will be based 
on a calculation of a 15-year ratio between 
estimated resources and total annual pro- 
duction in Canada. It incorporates esti- 
mates of annual additions to reserves, fore- 
casts of Canadian demand and authorized 
exports, and an assessment of future annual 
productive capacity. The most significant 
change is the reduction in the forecast 
horizon from 25 years to 15 years. In terms 
of export potential the new procedure 
theoretically would permit the export of 1.5 
trillion cubic feet in 1986 and a cumulative 
total of 9.5 trillion cubic feet through the 
year 2005. 

Petroleum.—The Canadian Government 
and the Provincial governments of Alberta, 
British Columbia, and Saskatchewan signed 
the Western Accord agreement in March 
1985 with the objective of replacing existing 
price controls and moving toward deregu- 
lation of oil prices. To be phased out or 
terminated immediately were the Natural 
Gas and Gas Liquids Tax, the Incremental 
Oil Revenue Tax, the Canadian Ownership 
Special Charge, the Crude Oil Export 
Charge, and the Petroleum Compensation 
Charge. On January 1, 1986, the Petroleum 
and Gas Revenue Tax would be reduced 
each year until terminated at yearend 1988. 
These changes were introduced to encour- 
age the petroleum industry to invest in new 
oil and gas exploration and return the 
sector to market sensitive pricing. Because 
of this agreement and recent drilling suc- 
cesses, the record-high level of activity 
achieved during 1985 was expected to con- 
tinue through 1986. The number of well 
completions in 1985 was expected to reach a 
record high of 10,600, almost 9% above the 
9,763 well completions in 1984. At the begin- 
ning of 1985, the estimated established re- 
sources of crude oil and equivalent were 
slighty over 1,000 million cubic meters. 

Uranium.—The Uranium Resource Ap- 
praisal Group has estimated the amount of 
measured, indicated, and inferred uranium 
resources in Canada, recoverable from min- 
able ore at a price up to 
$220 per kilogram, to be 551,000 tons. Poten- 
tial reserves were estimated at 1.0 million 
tons. Of the total recoverable reserves, 49% 
were in Saskatchewan and 45% in Ontario. 

In 1985, Canada had five primary urani- 
um producers, Denison Mines and Rio Al- 
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gom in Ontario, and Eldorado Resources 
Ltd., Cluff Mining, and Key Lake Mining 
Corp. in Saskatchewan. Eldorado Resources 
Ltd. operates Canada’s only uranium 
refining-conversion facilities. Production of 
an estimated 12,800 tons of uranium triox- 
ide (U,0,) was equivalent to 30% of the total 
Western World production. 

Over 80% of Canada’s total uranium 
exploration expenditure and drilling activi- 
ty in 1985 took place in Saskatchewan and 
the Northwest Territories. This trend was 
expected to continue because the potential 
for discovering high-grade deposits such as 
Key Lake and Cigar Lake is greater here 
than elsewhere in Canada. 

In early 1985, COGEM Canada Ltd. re- 
ported that the results of its drilling pro- 
grams indicated the Agar Lake ore body 
contained an estimated — tons of ura- 
nium ore grading 12% U 

The Federal Government's policy on for- 
eign ownership of uranium mines was un- 
der review at yearend 1985. A simpler and 
more liberal policy was expected to be 
forthcoming. The Investment Canada Act 
passed in June 1985 replaced FIRA and was 
expected to enhance the uranium export 
opportunities and encourage foreign invest- 
ment in new production projects. 
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The Mineral Industry of Chile 


By Pablo Velasco! 


Chile continued to be the world's largest 
producer and exporter of copper, as it has 
been since 1982. In 1985, Chile ranked 2d in 
the world as a molybdenum and iodine 
producer, 3d in lithium, 8th in silver, and 
lith in gold production. Chile also contin- 
ued to rank as the world's largest producer 
and exporter of sodium nitrate and rhe- 
nium, and the country also has 3796 of the 
world's total reserves of rhenium. - 

Chile's production of copper reached 
nearly 1.36 million tons, an increase of 5% 
over that of 1984. Preliminary data by the 
Central Bank of Chile indicated the gross 
domestic product (GDP) grew by 2.3% in 
real terms to just above $1.6 billion.* This 
was less than the 1984 growth rate, but it 
nevertheless continued the modest growth 
that has occurred since the 1981-83 reces- 
sion. Mining contributed a modest 1.896 to 
the GDP in 1985 compared with 4.496 in 
1984. 

The value of Chile's mineral production 
increased about 3% in 1985 over that of 
1984 because of slightly increasing prices 
during the year. Copper prices averaged 
64.8 cents per pound in 1985, compared with 
62.4 cents per pound in 1984. The total 
value of mineral exports in 1985 was $2.32 
billion, representing about 61% of Chile's 
total exports. Copper alone accounted for 
$1.76 billion, or about 4696 of export earn- 
ings. About 77,000 workers were directly 
employed in the mining sector. Copper pro- 
duction and export is the most important 
economic activity in the country, despite 
the fact that it only employs roughly 39,000 
workers, or less than 196 of the nation's 
total labor force. 

The price of copper has tremendous im- 
portance to the overall Chilean economy, as 
a change of 1 cent per pound in the price of 
copper alters Chile's export income by 
about $30 million per year. 


Corporación Nacional del Cobre de Chile 
(CODELCO-Chile) produced about 79% of 
the total Chilean copper output in 1985, or 
about 16% of the Western World's copper 
production. 

Despite the slight increase in price and 
increase in output of copper, the value of 
copper shipments increased only 1296 over 
that of 1984 to $1.76 billion. CODELCO- 
Chile maintained profitability during the 
year by cutting operating costs by about 2 
cents per pound; this was due to completion 
of investment projects, relatively high cop- 
per grades, and the effect of devaluation of 
the Chilean peso. 

Chile's favorable investment climate, 
well-developed mining infrastructure, and 
highly skilled work force have attracted a 
number of large foreign investment proj- 
ects. These include a major lithium project 
operated by the Sociedad Chilena de Litio 
Ltda. (SCL) a $58 million joint venture 
between Foote Mineral Co. of the United 
States and the Chilean State Corporación de 
Fomento de la Producción (CORFO) that 
currently produces about 25% of the world's 
total output of lithium. Also of note are the 
$170 million Salar de Atacama mixed salts 
projects of AMAX Chemicals Inc. and the 
Chilean consortium, Molibdenos y Metales 
S.A. (Molymet) and CORFO. Exxon Miner- 
als Chile Inc. is investing $71 million to 
expand the El Soldado copper mine. St. Joe 
Minerals Corp. will spend $24 million to 
increase production at its El Indio gold 
mine. The La Escondida copper-molybde- 
num project investment is expected to reach 
$1.2 billion (more detail under “Commodity 
Review—Copper"). The large international 
mining companies such as Cía. Minera Sier- 
ra Morena (a subsidiary of Consolidated 
Gold Fields PLC), Cia. Minera Mantos Blan- 
cos (a subsidiary of Anglo American Corp.), 
Phelps Dodge Corp. of Chile (a subsidiary of 
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Phelps Dodge Corp.), Chevron Minera de 
Chile (a subsidiary of Chevron Minerals 
Corp.), and Freeport Chile Exploration Co. 
(a subsidiary of Freeport Minerals Co.) have 
active exploration programs in Chile for 
precious metals and copper and are consid- 
ering several promising investment proj- 
ects. However, depressed metal prices dur- 
ing the year have delayed and temporarily 
shut down some projects in. mining such as 
the El Toqui lead and silver mine and the 
Cerro Colorado copper project. 

Government Policies and Programs.— 
Important amendments to the Chilean for- 
eign investment statutes were made by Law 
18474 (Decree Law 600), published Novem- 
ber 30, 1985. Highlights of these amend- 
ments were— 

1. Investments of $50 million or more will 
have special provisions. If the investments 
are in industrial or nonmining extractive 
projects, the foreign investor may be al- 
lowed up to 8 years in which to bring in the 
foreign capital. (The former period was 3 
years; for mining investments it.is now 8 
years, extendable to 12.) If the investments 
are in industrial or extractive (including 
mining) projects, the following special 
rights may be granted to the foreign inves- 
tor: (a) The period during which the foreign 
investor is entitled to a fixed income tax 
rate of 49.5% may be extended from the 
normal 10 year period to one “compatible 
with the estimated duration of the project," 
with a maximum of 20 years; (b) special tax 
treatment is offered during the total invest- 
ment period; (c) if the new project involves 
export of the products, favorable export 
rights are granted for the life of the project. 
Retention of foreign currency earned by 
these exports is also favorably modified; 
however, approval is required by the Cen- 
tral Bank of Chile and a Foreign Invest- 
ment Committee. 

2. A modification in calculating the in- 
come tax rate had been offered the previous 
year to foreign investors in Law 18293 
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(January 31, 1984, Official Gazette). | 

3. The new law clarifies the foreign inves- 
tor’s rights involving removal of capital 
from Chile when there is sale or liquidation 
of the property. 

4. Special provisions were made regarding 
the tax treatment of Chilean investors who 
invest in foreign corporations that set up 
Chilean branches. Important modifications 
of the 1975 hydrocarbons law (Decree Law 
1089 of July 3, 1975) will permit the Chil- 
ean state petroleum company, Empresa Na- 
cional del Petróleo (ENAP), to enter into 
joint ventures with the foreign companies 
for exploring for and producing hydrocar- 
bons. These modifications have already 
been approved and should be implemented 
in 1986. Certain areas of the Magallanes 
region, previously controlled by ENAP, will 
be opened up for private exploration and 
development. The new regulations are very 
similar to the Colombian “Association Con- 
tract," which is highly regarded by oil 
companies as a model to attract foreign 
investment. Foreign oil companies have 
reacted favorably to the new regulations, 
which follow recent liberalization of the 
Foreign Investment Law. 

The Government of Chile, through Em- 
presa Nacional de Minería (ENAMI), estab- 
lished the National Gold Mining Plan in 
1984 to employ jobless people in the exploi- 
tation of gold placer deposits throughout 
the country. ENAMI provides equipment 
and training to the miners and pays a basic 
salary of about $15 a month. The gold 
produced becomes the miner's property and 
may be sold either to ENAMI or to any 
other buyer. The yearly cost of this plan 
was $2 million in 1984 and $4.3 million in 
1985, while net revenues were $0.7 million 
in 1984 and $3.4 million in 1985. Employ- 
ment in the program has grown from 5,000 
workers in 1984 to more than 10,000 in 1985. 
ENAMI forecast that more than 20,000 
workers will be enrolled in the program by 
1987. 


PRODUCTION 


Depressed world prices for most mineral 


products improved slightly in 1985, limiting 
the increase in value of Chile's mining 
output to 2.2% despite substantial increases 


in copper, gold, manganese, molybdenum, 


Silver, and zinc output. Chile's economy 
remains highly dependent upon the produc- 
tion and export of copper and its byprod- 


ucts. The largest copper producer in Chile 
and in the world is CODELCO-Chile, which 
comprises four divisions: Chuquicamata, El 


t Teniente, Andina, and El Salvador. In 1985, 


CODELCO-Chile's output totaled 1.08 mil- 
lion tons of fine copper. The Chuquicamata 
Div. accounted for 51% of the total produc- 
tion, followed by El Teniente with 30%, 
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Andina with 10%, and El Salvador with 9%. 

CODELCO-Chile's molybdenum produc- 
tion reached 18,390 tons of fine metal con- 
tent in 1985, an increase of 9.1% compared 
with that of 1984. Of this total, 5,936 tons 
was processed in the Chuquicamata roast- 
ing plant into molybdenum trioxide and 
6,033 tons was shipped to the Molymet 
roasting plant to be converted into molybde- 
num trioxide and ferromolybdenum. 

Total export value amounted to $144.6 
million, an increase of 496 compared with 
that of 1984. 

Gold production reached 554,000 troy 
ounces, slightly above that of 1984, and a 
slight increase in export value over that of 
1984 to $151 million. Silver output increas- 
ed 5% over that of 1984 to 16.6 million troy 
ounces, and the export value dropped 1296 
below that of 1984 to $77 million. Iron ore 
production fell 8.5% below that of 1984 to 
6.5 million tons, and the export value de- 
clined 17% below that of 1984 to $92 mil- 
lion. 

Sodium nitrate production increased 13% 
over that of 1984 to 674,000 tons, and 
combined nitrate and iodine export values 
were $85 million, a 14% increase over those 
of 1984. ! 

Coal production in Chile remained stable 
at nearly 1.4 million tons, but substantial 
increases were projected by Government 
officials for the near future. 

Chile has 37% of the world’s rhenium 
reserves and is the largest producer. Moly- 
met is Chile's sole producer, recovering 
ammonium perrhenate from the molybde- 
num stack gases by solvent extraction. 

Chile's selenium production in 1985 near- 
ly doubled to 50,037 kilograms. The princi- 
pal producers were ENAMI, from anode 
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slimes produced at Las Ventanas copper 
refinery, and Química y Metalürgia Ltda., 
from copper slags purchased from Chuqui- 
camata. Cía. de Aceros del Pacífico S.A. de 
Inversiones (CAP), the Chilean state-owned 
Steel company, which also operates the iron 
ore mines, the pelletizing plant, and the 
manganese mines through its subsidiaries 
Cía. Minera del Pacífico S.A. (CMP) and 
Manganesos de Atacama S.A. CAP reported 
profits of $9.3 million in 1985, a 43% in- 
crease compared with 1984 profits, owing to 
14% and 29% reductions in operating and 
administrative costs, respectively. 

Cía. de Carbones de Chile Ltda. (COCAR), 
the newly formed Chilean coal company 
that will develop the $70 million Pecket coal 
deposit in the Magallanes area, Region XII 
south of Chile, was awarded a 6.7-million- 
ton coal supply contract by CODELCO-Chile 
for 8 years with the possibility of expan- 
sion to 2 more years for its Chuquicamata- 
Tocopilla power station. 

Negotiations for the installation of the 
$300 million methanol plant in the south 
were completed between ENAP and the 
newly formed Cape Horn Methanol Co. Ltd. 
in December 1985. Plant construction was 
expected to start in March 1986. 

The second petrochemical plant negotia- 
tion to produce ammonia and urea (fertil- 
izer plant) in Punta Porpesse, Cabo Negro, 
was initiated between Cargill Inc., Combus- 
tion Engineering Inc., and ENAP to produce 
850 tons of ammonia and 1,750 tons of urea 
per day. The project was estimated to cost 
about $440 million. 

A severe earthquake rocked Chile’s cen- 
tral zone in March 1985, but no significant 
damage was done to mine facilities, and 
production did not suffer. 


Table 1.—Chile: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985° 
METALS 
Arsenic triox ide he oo mc €3,500 4,000 
r: 

Mine output, metal content 1,081,100 1,242,200 1,257,500 1,290,700 1,356,400 
Smelter, primary _______________ 953,800 1,046,800 1,058,900 1,098,300 1,088,500 
Refined: _ 

Fire, primary refined... T140,159 7180,914 164,086 185,697 175,977 
Electrolytic. - -- ------ -----—-- "635,441 1671, 586 670,114 694,008 708, 323 

, Toal cones oen 115,600 852,500 834,200 879,700 884,300 

Gold, mine output, metal content _ _ troy ounces. . 1400, 478 1543, 569 570,971 541,051 554,281 


See footnotes at end of table. 
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Table 1.—Chile: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984” 1985* 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate: 
Gross weight. . thousand tons 8,514 6,470 5,974 7,116 6,510 
Iron content do 5,190 3,874 13,602 74,250 9⁴⁴ 
Pig HON. ss ee LE do_ _ 582 145g 540 594 580 
Ferroalloys: 
Ferromangan ess 5,254 2,982 5,209 4,890 6,380 
Ferrrosilicomangan ese 104 — 765 
Ferrosilicon ____________-__ _ 2,477 1,413 4,885 6,365 is 
Ferromolybdenum ...........- 1,456 1,712 2,211 448 
Total oaos et hie et 8,491 §,851 11,806 13,466 7,533 
Steel, crude®________ thousand tons 644 492 618 681 
Semimanufactures (hot-rolled).. _ do- 495 233 371 478 519 
Lead, mine output, metal content 223 1,552 1,679 4,284 2,478 
ore and concentrate: 
Gross weight ~- —------------------ 25,557 16,111 26,050 26,172 35,635 
Metal content ,596 5,201 8,584 8,475 11 785 
Molybdenum, mine output, metal content 15,360 k 15,264 16,861 18,389 
Rhenium, mine output, metal content pounds 10,300 17,921 12,516 14,198 12,266 
Seleniunmdmdmd kilograma. 665 23,011 43,869 ; 50,037 
Silver thousand troy ounces. 711,610 712,288 15,058 15,766 16,633 
Vanadium, mine output, metal content 127 E "A E 
Zinc, mine output, metal content 1,516 5,656 5,993 19,168 22,288 
INDUSTRIAL MINERALS 
/ ˙¹i¹¹q ͤ i ue eei Chas 259,349 292,402 114,595 21,722 54,494 
Borates, crude, natural (ulexite) ___________ : 291 301 : 4,773 
Cement, — 353 thousand tons , 1,132 1 1, ,A25 
JJ ͤ Kd RR SR RR RO 56,778 21,086 40,812 48,608 48,537 
Other f (unspecined’ 11 re eee ioral a 177,397 34,072 31,876 36,543 9,177 
a eC ye ren on ⁵⁵¼.y³ ce Oey d 358 741 1,712 2,317 
Feldspar- Smp scc PRICE eRe eee 2,506 469 2,956 8, 2,565 
Gypsum: 
Crüdá. cc s crear So 231,853 89,636 66,337 167,477 195,911 
Calüned- e 103,344 41,304 53,425 44,818 57,222 
Iodine, elementlllnnnss _ 2,688 2,596 2,793 2,661 3,040 
Lapis lazuli _._..._________~_ kil e t PM 9.000 8,500 
Lime, hydrauli . . . . thousand tona... 648 645 123 7778 800 
Lithium carbona tek =o es ze. 2,110 4,508 
Ni en: Natural crude nitrates: 
„ tg cn OP ER NUNNENCUNORE NND F471,200 1420, 800 470,500 595,400 674,000 
Potassiummmmm „ 7153, 200 156,000 152,000 132,100 150,000 
Phosphates 
G //ͤ;ͤ—% ͥ ee 1.100 50 129 NA 3,150 
Rock nno ³ g nn e aa 1,877 935 4,606 7,110 
Total os Aah tur elt E AL 1,100 1,421 1,064 4,606 10,260 
Pigments, mineral, natural: Iron oxide ,890 2,445 6,751 16,113 8,224 
Potash, K30 uivalent TERREA 21,400 21,800 21,280 18,494 21,000 
Pumice (includes pozzolan)_ .. — — — FF 277,359 172,382 173,789 172,150 206,933 
common 165,393 185,556 1,757 293,465 261,510 
t, all types 290,279 674,002 714,598 625,760 753, 
Sodium compounds, n. e. s.: 
Carbonate 10,000 NA NA NA NA 
5 Ill!!! ĩðV-ͥuĩ ELLA 58, 677 48, 146 51,943 57, 696 48, 700 
tone: 
Limestone ---------- thousand tons 72,923 11,667 2,142 2,826 2,470 
Ali. 8 1.879 963 - 1,440 1,800 
Sulfur: 
Native, other than Frasch 
ec j 8 4,659 6,615 15, 688 13,685 14,755 
JJ (K 109,965 98,372 83,060 40,279 63,992 
8 (from industrial gases)... 28,000 31,828 32,364 32,135 30,073 
Total onn unu 142,624 136,815 131,112 86,099 108,820 
77/öÜO;ö5Ä1ĩ y m M lt 637 1.299 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and lignite_ __ thousand tons 1,169 997 1,095 1,323 1,384 
Coke: e oven ____~ cllc 2lc22- do 300 242 279 291 
na à 
FFF million cubic feet. 179,367 178,851 169,609 172,971 163,790 
Marketed _.__.__._________- 3 30, : 52, 760 53, : 


See footnotes at end of table. 
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Table 1.—Chile: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985° 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Natural liquids: 
Natural, ge 
thousand 42-gallon barrels. . 931 969 937 962 943 
Liquefied petroleum gas do- 2,849 2,898 2,855 2,969 2,805 
! i eed do- 3,780 3,862 3,792 3.931 3,748 
Petroleum 
A ei do- 15,104 15,626 14, 365 14,069 13,048 
Refinery products: 
asoline: 
Aviation do... 44 101 94 56 25 
Motor --------------- do- 8,806 7,146 8,082 8,189 8,152 
Jet fuel!!! do— 1.510 1,145 1,126 1,188 1,063 
Keros ene do... 1,662 633 1,164 855 155 
Distillate fuel olli do- 7,814 6,122 7,834 7,850 8,529 
dcn — 2— à — im — m — Heo 
Li u eum gas- — —— 7 » 9 , 
V do- 1.902 2,866 1,252 1,458 558 
Refinery fuel and losses do- 1,857 1,280 (9) 335 447 
Total!!! do- 35,454 27,665 27,600 27,965 28,002 
TRevised. NA Not available. 


Estimated. Preliminary. 
1Table includes data available through Aug. 1986. 


addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable 


estimates of output levels. 


are the nonduplicate copper content of ore, concentrates, cemented copper, ra and minerals, copper as a 


*Figures 
byproduct of gold and silver precipitate, and other copper-bearing products measured a 
sources. 


re in available 


last stage of processing as 


Figures are total blister, fire-refined, electrolytic, and equivalent copper output including that blister sedent 
electrowinning. Detail 


refined in Chile and . by 


based on current plant ca 


ed statistics on electro winning are not available; althoug 


ties, electrowon copper production is estimated to be approximately 55 metric tons per year. 


Figures are total refined copper distributed into two classes according to method of refining, fire- refined and 
sa which includes electrowon copper refined in Chile. 


ludes : 
"Estimated on the basis of re 


vanadium content of vanadiferous slags imported by the United States from Chile. 


ported 
*Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry. 


ised to zero. 


TRADE 


The four largest exporters of minerals in 
Chile are state-owned mineral producers: 
CODELCO-Chile, which accounts for 41% of 
Chile's total exports followed by ENAMI, 
CAP, and Sociedad Química y Minera de 
Chile (SOQUIMICH). The four state-owned 
mineral producers represent 54% of the 
total Chilean exports. The total value of 
mineral exports was $2.32 billion in 1985, 
an increase of 7.5% over that of 1984. The 
total value of mineral exports represents 
61% of the total export shipments, of which 
copper alone accounted for $1.76 billion, or 
about 46% of the total export earnings. 
Copper is Chile’s main export commodity to 
the United States, representing 40% of the 
total exports of $877.3 million, and 22% is 
made up of 12 other commodities. 

The total mineral exports to the United 
States, and those of copper, respectively, 
declined 15% and 19% below those of 1984. 
Chile is one of the largest trading partners 


of the United States, purchasing manu- 
factured mining equipment and chemicals 
for the mining industry. In 1985, Chile 
imported about $140 million worth of min- 
ing equipment from the United States. 
About $56 million of Chile’s exports to the 
United States came in duty free under 
the Generalized System of Preference (GSP) 
program, such as molybdenum, silver, 
and ammonium perrhenate. However, un- 
wrought copper (concentrate, blister, and 
refined) imports from Chile are ineligible 
for GSP treatment, owing to competitive 
need limits. 

Among other Chilean copper trading 
partners in 1985 were Japan, 8%; the Fed- 
eral Republic of Germany, 8%; Brazil, 7%; 
the United Kingdom, 5%; and Venezuela, 
4%. Chile continues to seek new markets 
for its products abroad and is looking to 
expand sales of established trade items, as 
well as nontraditional exports. Trade with 
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China increased to over $120 million per 
year. Copper, fish meal, and nitrate are the 
main exports to China. Recently, Chile’s 
ENAP agreed to purchase 800,000 barrels of 
crude oil from the Chinese National Chem- 
ical Import-Export Corp. (SINOCHEM). 
F.o.b. trade surplus increased sharply to 
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million in 1984. Despite the improvement in 
1985, larger trade surpluses are needed to 
service the country's external debt burden 
without new private bank borrowings. Ex- 
port values increased by 2% in 1985, and 
imports declined by 11.7%, both relative to 
1984. 


$759 million in 1985, compared with $293 


Table 2.—Chile: Exports of copper and molybdenum ore, by destination 


Copper Molybdenum 
(thousand metric tons) (metric tons) 
Destination Ore and Ore and 
concentrate, Blister Refined concentrate, 
Cu content Mo content 
1984: 
Blue ee ee uu 51 57 75 = 
um-Luxembourg._________________-_______ _ . ; : AEN 
Brazil TE E E E E 28.3 11.4 70.6 Boats 
Canada o o ai Ue . 15.1 pieta 1.4 1,710 
China 5. ol. ach tanc o te ead e E oth iens e v 19.1 30.0 anes 
Finland 4n ⅛ ⁰ ĩͤ k vou he a 7.4 PN MM - 
Frane- oo he te ee te ae a 98.9 NES 
German Democratic Republic... 2. 2-2: 2222-222 = 3.0 8.5 as 
Germany, Federal Republic of. - — - - - -- -------------- 3 24.4 84.8 452 
Greece- aN e a aoe ns are enn Eee NS m 11.6 Ca 
! us e ⅛ k ĩxͤ . aL Ee iom 8.9 94.1 PN 
dangh c ³ð² ].] (k .. i E 87.8 8.9 105.1 
Korea, Republicof U U UV 4„4„b“„ 21.3 ds 20.4 a 
Netherlands 1 8 M 2,318 
ll; en te a re ee ee zc 2.0 6.6 M 
Romanis ˙ ... ³ D al as) a E 5.9 em TK 
Spain nl d ͤ ee E M esce 2 20.4 9.9 ba te 
Sweden 6 le eA Lun y y ⁰ ee Es e mes 12.5 232 
Taivan nui ß S A Lr S RE 3.5 ace 33.7 I 
Turkey J 8 5.4 13.7 ia E 
United Kingdom- ____.~..___-_.--------------- (3) 25.2 29.6 lm 
United dee ee eee 3 45.0 155.2 E 
Yugoslavia — oe mecum Dmm ⁵ ↄ eee oe D 11.9 = n 
)))) ee eee ee eg es 2 3 11.6 mon 
Toal es AAA NOR 888 170.0 210.6 830.2 34717 
1985: 
Argentina 13 c ⅛ ] ˙. ] ½ us ei ⁊ v een EAS eid BEES E 28.9 ds 
Belgium- Luxembourg 1 16.9 6.6 athe: 
B! UdM eS m re ONT Oe a TR 48.6 19.2 51.7 
Canada -cennau ⁰⅛m g a ces ta E ALLE 30.2 a 2.0 2,802 
China. aa ee eui ed ys See hy E d t TE iA eis 15.9 13.8 53.9 . 
777 ã ³ĩ²àůuiſſ0ãſ0ſſſ 8 (2 1.1 97.8 is 
German Democratic Republic. __ ___._._______________ 8 3.5 6.2 40 
Germany, Federal Republic of -____ 25.5 17.4 113.9 351 
ö secum m. ⁊ð.v y A 1.0 15.5 uem 
I ⁰³˙i ½ͤeũe. eL mtr 888 1 MR 7.0 NA 
OA I ³Ü A en ea See (?) 9.4 102.1 TM 
7J77Gͤ·Ü ˙ià. ⁵᷑⁵ à]?C ·AAdddſ ⁰ydy y gt RED MS 102.7 1.0 55.1 E 
Korea, Republic ofꝶf/ſ]kk!':[k'k:k:'kk:! Le 29.2 t 21.8 cs 
ON aa eA Lata K 8 Ss 6.9 14.2 ae 
Netherlanddsss lll 22222- 1 TR 19.8 1,780 
Portúgal- 1. ß niei Lp os es NON 1.6 5.5 en 
mana uer LE Lip AC 8 ctii 6.0 E SN 
C0%/%//C%ͤÜð1¹C:ę ² ð VZ... ⁊ hv ee ee ed BM mM 8.0 NE 
DR lcge coo s co ue td 8 3 13.9 14.7 = 
Sweden -aaa uci a i UM eaa PN EUN 13.7 404 
TaIWHN e a ts E ALT UR Sd Be eL 1.6 ix 9.8 n 
Turkiy orn cde w... 88 10.8 21.1 "— E 
United Kingdom... 2222222222222 LL mae 21.4 46.1 Ls 
United Statens ³ 1 ˙ͤ 886 3) 22.6 178.3 146 
TUSOBIBVIA uu ca LE LL dy Ed LI t ue he 9.9 3.4 HPS 
Other rrene aaa i a a ee ME 4 3.3 9.9 NM 
Total 2.20 e ⁵ ⁵ ꝗ ĩJ LATI 8 265.5 190.0 891.9 35,523 


Table prepared by H. D. Willis. 
Wess than 50 tons. 
Pata do not add to total shown because of independent rounding. 


Source: Estadisticas del Cobre, 1985 and 1986 monthly editions, Comisión Chilena del Cobre. 
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COMMODITY REVIEW 


METALS 


Arsenic.—Cia. Minera San José Ltda.’s El 
Indio arsenic trioxide plant operated at full 
capacity in 1985, producing about 4,000 tons 
of arsenic trioxide. Output was exported to 
Sweden, Argentina, and the United States. 
El Indio’s arsenic trioxide is relatively 
crude (94% to 97% AS. O,) and contains 
some iron impurities, making it unsuitable 
for glass production. 

Another potential producer of arsenic is 
Refimet, which operates a toll concentrate 
roasting plant 50 kilometers north of San- 
tiago. Refimet processes roughly 35% of El 
Indio's concentrate production, removing 
arsenic, which is put into storage ponds. 
The concentrate is then shipped to ENA- 
MI's Las Ventanas smelter. 

Copper.—Chile continued as the world's 
largest producer and exporter of copper in 
1985 with an increase of 5.1%, compared 
with 1984 output. In 1985, production of 
copper and copper byproducts remained 
profitable despite the world's depressed 
prices. Of the total copper produced in 
Chile, 65% was refined copper, 15% blister 
copper, and 20% cement copper, concen- 
trate, slags and minerals, and copper deriv- 
ed from the gold and silver processes. 

CODELCO-Chile continued as the coun- 
try’s dominant copper producer; its output 
was 79.4% of domestic total output and was 
2.6% greater than in 1984. The medium and 
small mining sector contributed 20.6% to 
the total output with an increase of 16.7%, 
compared with that of 1984. ENAMI was 
the second largest copper producer in Chile; 
output increased 8%, compared with that of 
1984. 

In 1985, CODELCO-Chile’s total copper 
production reached 1.08 million tons of 
fine copper. The Chuquicamata Div. of 
CODELCO-Chile accounted for 51% of the 
total production, El Teniente Div. for 30%, 
Andina Div. for 10%, and El Salvador Div. 
for the remaining 9%. In 1985, CODELCO- 
Chile contributed $411.8 million to the 
Chilean Treasury Department by way of 
taxes and advances against earnings. The 
1985 contribution made by CODELCO-Chile 
was 26% less than in 1984. CODELCO- 
Chile's development plan envisions invest- 
ment of $2 billion over the next 5 years and 
contemplates several expansion projects in 
its four divisions in order to improve its 


level of competitiveness in the international 
market. The projects focus on increasing 
the tonnages of ore extraction and process- 
ing to compensate for lower ore grades to be 
mined in the four divisions. CODELCO- 
Chile invested $369.5 million in plants and 
equipment in 1985. 

Among Chile's private sector copper proj- 
ects, the La Escondida copper-molybdenum 
deposit is the most interesting and promis- 
ing project. La Escondida is considered to be 
one of the largest copper deposits in the 
world with estimated reserves of 675 million 
tons of ore grading 2.16% copper and 0.01% 
molybdenum. La Escondida is about 100 
miles southeast of Antofagasta and is own- 
ed jointly by Utah International Inc., a 
subsidiary of Australia's Broken Hill Pty. 
Ltd., 60%; The Rio Tinto Zinc Corp. PLC of 
London (United Kingdom), 30%; and Mit- 
subishi Corp. of Japan, 10%. Investment in 
La Escondida is expected to reach between 
$1 and $1.4 billion. Earnings are estimated 
at $420 to $500 million per year, while 
operating costs are projected at $150 to $220 
million. The construction stage could begin 
in 1987 and will employ about 3,500 work- 


ers; when completed La Escondida will have 
a concentrator to process 35,000 tons per 
day and a 100-mile slurry pipeline to carry 
the concentrate to a port facility. La Escon- 
dida is expected to yield 300,000 tons per 
year of high-grade copper concentrate. Fi- 
nal financing arrangements are expected to 
be completed by yearend 1986. 


The Cerro Colorado copper deposit, with 
proven reserves of 70 million tons of ore 
grading 1.4% copper, is 75 miles east of 
Iquique. The project is a joint venture 
between Rio Algom Ltd. of Canada, 75%, 
and Outokumpu Oy of Finland, 25%; devel- 
opment is expected to require $220 to $240 
million. The open pit mine is expected to 
yield copper, gold, and molybdenum, the 
sale of which will earn an estimated $90 
million per year. Annual output is estimat- 
ed between 55,000 and 60,000 tons of high- 
grade copper concentrate and will employ 
about 600 workers during the construction 


stage. 

Chevron, Mobil Oil Corp., and Billiton- 
Shell (Billiton International Metals BV and 
Shell Hydrocarbons BV) are jointly con- 
ducting intensive studies on the Collahuasi 
porphyry copper deposit located 67 miles 
east of Iquique. The consortium Cia. Minera 
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Exploradora Dona Inés will spend about $6 
million during the next 2 years in explora- 
tion, including the drilling of a 350-meter 
exploration shaft. Preliminary estimates in- 
dicate at least 20 million tons of secondary 
enriched ore grading 2% copper with some 
silver values. 

Gold and Silver.—Chile’s gold and silver 
production increased 2% and 6% over that 
of 1984, respectively. The value of metallic 
gold exports increased 7% over that of 1984 
to $91 million. However, the value of Chile’s 
silver metal exports declined 16% below 
that of 1984 to $73.6 million. Gold-silver 
concentrate shipments fell 15% below those 
of 1984 to $55 million. 

ENAMI’s precious metals refinery at Las 
Ventanas recovers gold and silver from 
anode slimes, a byproduct of the electro- 
refining of copper. ENAMI also purchases 
gold contained in ores from the small and 
medium mining sector and processes con- 
centrates from CODELCO-Chile on a toll 
basis. ENAMI produced 208,000 troy ounces 
of gold bars in 1985, up 2% over 1984 output 
and worth about $71 million. 

ENAMI initiated the National Gold Min- 
ing Plan in 1983 as an attempt to increase 
placer gold mining in Chile and provide 
employment to ease Chile's severe unem- 
ployment problem. The program employed 
10,680 workers during 1985 and produced 
84,155 troy ounces of gold, worth about $10 
million. (More details are provided under 
the “Government Policies and Programs" 
section.) CODELCO-Chile began exporting 
metallic gold in 1985, primarily to Europe. 
CODELCO-Chile's gold production is ex- 
pected to increase rapidly when the Salva- 
dor Div. begins exploitation of its auriferous 
silica mine ore body. 

In the private sector, Cía. Minera San 
José, a subsidiary of St. Joe Minerals of the 
United States, continued as the leading 
producer of gold in the country since 1980 
from the rich El Indio Mine located 200 
kilometers east of La Serena. The mine has 
proven and probable reserves of 4.4 million 
tons of ore containing an average of 8.8 
grams of gold per ton, 120 grams of silver 
per ton, and 5.3% copper. Gold production 
at El Indio increased slightly in 1985 over 
that of 1984 to 376,500 troy ounces, while 
silver production increased 4% over that of 
1984 to 1.12 million troy ounces. Copper 
contained in the concentrate increased 
slightly to 19,000 tons. Current production 
of ore at El Indio is 1,850 tons per day, and 
the company has plans to invest $24 million 
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for expansion of the mine by mid-1988 to 
increase production to 2,400 tons per day. 
Gold production is expected to decline to 
180,000 troy ounces per year, despite the 
expansion, due to exhaustion of the direct- 
shipping-ore zone and declining gold grade. 
However, silver production will increase to 
1.32 million troy ounces, and copper output 
will reach 30,000 tons per year. 

Other investment projects include a 5096 
expansion of the mill and development of a 
tailings filter system. St. Joe Minerals is 
also considering expansion of its arsenic 
roasting plant and the investment of an 
additional $14 million to develop the El 
Tambo ore body located 12 kilometers south 
of El Indio. The El Tambo Mine will pro- 
duce 64,000 troy ounces of gold per year by 
heap leaching. Reserves at El Tambo are 
estimated at 1 million tons of ore grading 7 
to 8 grams of gold per ton. Exploration for 
precious metals in Chile continued in 1985 
despite the decline in gold and silver prices. 

Freeport Chile Exploration Co. ended ex- 
ploration at Coipita and began intensive 
studies of the Sierra Gorda gold-silver ore 
body near Calama. Preliminary findings 
indicated several million tons of ore with 
veins grading 8 to 10 grams of gold per ton. 

Chevron began intensive geological 
studies of the Andacollo area near La Sere- 
na. Preliminary estimates by Chevron indi- 
cate reserves of 10 million tons of ore with 2 
grams of gold per ton, with some veins 
containing 4 to 6 grams of gold per ton. Cost 
of a 3,000-ton-per-day heap-leaching oper- 
ation was estimated at $20 million. 

Development of the La Coipa deposit by 
Consolidated Gold Fields was held up by 
legal disputes over mining claim rights. Ore 
reserves at La Coipa are estimated at 10 
million tons of ore with 6 to 8 grams of gold 
per ton. Minera Sierra Morena, the Consoli- 
dated Gold Fields subsidiary, has already 
invested $20 million in the project. 

CODELCO-Chile is the largest silver pro- 
ducer in Chile. In 1985, they produced 6.4 
million troy ounces of silver, or about 39% 
of the nation's total. CODELCO-Chile recov- 
ers silver from anode slimes at the Chuqui- 
camata and El Salvador refineries. 
CODELCO Chile and ENAMI are the larg- 
est exporters of silver in Chile with more 
than 80% of the nation’s total. ENAMI 
produced 4.9 million troy ounces of silver 
at its Las Ventanas precious metals refin- 
ery from concentrates purchased from the 
small- and medium-size silver mines. These 
mines increased production almost 30% in 
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1985 over that of 1984. 

The most important silver mines in Chile 
are the Choquelimpe Mine owned by Cia. 
Procesadora de Metales, the Caracoles Mine 
owned by Cia. Minera Flomax, the Cachinal 
de la Sierra Mine owned by Cia. Minera 
Brass, the El Bronce Mine owned by Cia. 
Minera El Bronce de Petorca, and the 
Vaquillas Mine owned by Cia. Minera Va- 
quillas. Some of these mines extract silver 
from old waste dumps using a cyanide heap- 
leaching process. 

Billiton-Shell purchased an option on the 
Choquelimpe silver deposit and is currently 
conducting geological studies on-site. Anglo 
American continued exploration of the Es- 
peranza District near Copiapó, and has 
identified the Chimberos ore body, with 
reserves of about 4 million tons of ore with 
high silver grade. Anglo American is eval- 
uating the feasibility of producing 1,000 
tons per day of ore from an open pit mine 
and the construction of a concentrator on- 
site. 

Iron Ore.—Production of iron concen- 
trate in 1985 declined nearly 9% below that 
of 1984 to 6.51 million tons, of which 4.5 
million tons was shipped to the pelletizing 
plant at Huasco to be converted into iron 
ore pellets. The production of pellets in 1985 
increased by 7% over that of 1984 to 3.6 
million tons, grading 66.3% iron. Shipments 
of iron ore concentrate and pellets to domes- 
tic and foreign markets reached 2.1 million 
tons and 2.7 million tons, respectively, for a 
total f.o.b. value of $90.8 million. 

About 82% of the iron ore and pellets 
produced in Chile was exported to Japanese 
markets, and the remainder was consumed 
domestically. 

The continued drop in iron ore prices 
during 1985 forced CAP to rationalize pro- 
duction at its three principal mines oper- 
ated by its subsidiary CMP. CMP lost $5.6 
million in 1985, compared with losses of 
$15.5 million in 1984. CMP has 450 million 
tons of ore reserves in the currently pro- 
ducing mines of El Romeral, Los Colorodos, 
EL Algarrobo, and El Laco. It also has 350 
million tons of ore reserves in the Cerro 
Negro, Cristales, Pleito, and Alcaparra 
Mines, which are being developed. CMP 
mining operations are carried out in two 
production centers: El Romeral, near La 
Serena, and the El Algarrobo Mine and 
pellet plant in the Huasco region. 

Iron and Steel.—Ferroalloys, pig iron, 
and crude steel production declined 44.1%, 
2.4%, and 1.6%, respectively, below that of 
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1984; semimanufactured (hot-rolled) prod- 
ucts increased nearly 10% over those of 
1984. 

Cía. Siderúrgica de Huachipato S.A. 
(CSH), another subsidiary of CAP, earned a 
pretax profit of $20.6 million in 1985, an 
increase of 2895 over 1984 earnings; net 
earnings were $13.6 million. The increase in 
earnings, according to CAP officials, was 
the result of well planned and implemented 
operational and administrative policies. 
Production costs and administrative ex- 
penses were lowered 14% and 29%, respec- 
tively, below those of 1984. CSH was one of 
the few steel producers in Latin America 
that produced a profit in 1985, as was 
confirmed by figures published by the Latin 
American Iron and Steel Institute. CAP 
plans investments of $317 million over the 
next 5 years, including a $110 million 
350,000-ton-per-year coke plant, a $15 mil- 
lion lamination plant, and a $36 million 
continuous casting line. 

Lead and Zinc.—Chile's lead and zinc 
production declined 42% and increased 
16%, respectively, compared with those of 
1984. Sociedad Contractual Minera El Toqui 
Ltda, with its El Toqui Mine in Aysén 
Province, southern Chile, was the largest 
producer of lead and zinc in 1985. However, 
falling lead and zinc prices and heavy debt 
servicing costs forced the mine to shut down 
in November 1985. The company was facing 
bankruptcy and may be sold. The El Toqui 
project has four deposits, the San Antonio 
(grading 9% to 11% zinc) the Zuniga 
(polymetallic, grading 4% lead, 14% zinc, 
and 1% copper) and the Estatuas and 
Katerfeld 2 (both under exploration). Other 
small lead and zinc producers in Chile 
include Empresa Minera de Aysén Ltda. 
and Cía. Minera Catemu Ltda. Shipments of 
lead and zinc concentrates during 1985 were 
2,266 tons of lead and 36,765 tons of zinc for 
a total value of $6.7 million. 

Manganese.—Manganesos de Atacama 
(98.4% owned by CAP) operates three man- 
ganese mines in the Ovalle area and pro- 
duces ferromanganese alloys and ferrosili- 
comanganese at its Guayacán plant near 
Coquimbo. Roughly 85% of its production is 
consumed by CAP at the CSH smelter. The 
remainder is sold to small steel producers 
in Chile or exported to Peru and Ecuador. 
CAP also purchased the entire output of 
medium-grade manganese ore. Production 
and profits for this CAP affiliate went up 
36% and 48%, respectively, in 1985 over 
those of 1984. 
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Molybdenum.—Chile is the world’s sec- 
ond largest producer of molybdenum, after 
the United States, and holds about 25% of 
the world molybdenum reserves. CODEL- 
CO-Chile, the only Chilean producer of mo- 
lybdenum, which recovers it as a byproduct 
of copper, increased production 9% com- 
pared with that of 1984 to 18,389 tons. Of 
this total output, 68% was in the form of 
concentrate and 32% was processed in the 
Chuquicamata Div. as molybdenum triox- 
ide. Income from the sale of copper byprod- 
ucts was the lowest in the last 5 years, 
falling to $165.3 million. Of this total, sales 
of molybdenum amounted to $124.4 million 
with shipments totaling 17,034 tons of fine 
molybdenum content, decreases of 17% in 
value and 5% in volume, respectively, below 
those of 1984. 

In 1985, the Molymet plant near Santiago 
received 6,033 tons of molybdenum concen- 
trate from CODELCO-Chile on a toll basis 
for conversion into molybdenum trioxide. 

Molymet also imported 2,450 tons of mo- 
lybdenum concentrate from the United 
States, Canada, and Peru for conversion 
and export in the form of ferromolybdenum 
and molybdenum oxides. Profits were ap- 
proximately $3.4 million, up 47% over those 
of 1984. 


INDUSTRIAL MINERALS 


Lithium and Potassium.—SCL, a subsid- 
iary of Foote Mineral (55%) of the United 
States and CORFO (45%) of Chile, more 
than doubled its lithium carbonate produc- 
tion to 4,508 tons compared with that of 
1984. The entire output, valued at about $18 
million, was exported. Production capacity 
of lithium carbonate at SCL’s facility at La 
Negra, near the port city of Antofagasta, is 
about 7,480 tons per year. SCL is studying 
the feasibility of expanding the capacity to 
9,000 tons per year. SCL is also evaluating 
the feasibility of recovering magnesium 
from the brines of the Salar de Atacama 
Basin, which grade about 1,500 parts per 
million of lithium. The Salar de Atacama’s 
reserves represent about 40% of the world’s 
economically available lithium supply. 

The University of Chile was conducting 
research and development of a process to 
produce lithium metal in Chile using the 
abundant reserves of lithium carbonate 
that currently exist in the Salar de Ataca- 
ma brines. University officials indicate that 
it is possible to produce lithium metal in the 
country with evident economic advantages. 
In the world market, a pound of lithium 
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carbonate now sells for about $1.48, while a 
pound of lithium metal sells for about $24. 
Currently, metal markets account for 5% of 
the total lithium demand, but new applica- 
tions in extremely light structural alloys, 
lightweight batteries, and organometallic 
compounds and its use as a coolant and 
heat-transfer fluid in nuclear reactors are 
expected to dramatically increase the de- 
mand for the metal within a few years. 

AMAX of the United States signed an 
agreement with CORFO in 1985 for the 
development of the Salar de Atacama mix- 
ed salts project, a $170 million investment 
to produce potassium sulfate (250,000 tons 
per year), boric acid (30,000 tons per year), 
lithium carbonate (15,000 tons per year), 
and potassium chloride (500,000 tons per 
year). AMAX will hold 63.75% of the 
shares. Molymet will participate with 
11.25%, while CORFO will retain 25%. 
Construction of the plant facilities and in- 
frastructure is projected to begin in 1987, 
with production starting in 1992. 

Nitrates and  lIodine.—SOQUIMICH, 
CORFO’s nitrate and iodine producing sub- 
sidiary, operates two mines, Maria Elena 
and Pedro de Valdivia, both located 150 
kilometers northeast of Antofagasta, and 
produces sodium nitrate, potassium nitrate, 
iodine, and anhydrous sodium sulfate. COR- 
FO owns 93% of SOQUIMICH but plans to 
sell 49% of the company’s shares back to 
private investors. SOQUIMICH is the fifth 
largest exporter in Chile with sales of $89 
million in 1985. Primary markets for ni- 
trates are the United States (837%), Western 
Europe (28%), and Brazil (17%). The domes- 
tic market accounts for 39% of SOQUI- 
MICH's revenue. Production included was 
824,000 tons of nitrate (727,500 tons in 
1984), 48,700 tons of sodium sulfate (57,696 
tons in 1984), and 3,040 tons of iodine (2,661 
tons in 1984). SOQUIMICH recently com- 
pleted construction of a new iodine plant. 
The unit, situated at Maria Elena in north- 
ern Chile, will have a production capacity of 
250 tons during the first year. Separately, 
SOQUIMICH announced plans to produce 
pure potassium nitrate during the second 
quarter of 1986. The company plans to sell 
20,000 tons of potassium nitrate to custom- 
ers in the United States, Europe, and South 
America. An agreement between SOQUI- 
MICH and SINOCHEM of China was about 
to be signed for the sale of 60,000 tons of 
sodium nitrate valued at more than $7 
million, which will represent an annual sale 
of between 30,000 and 35,000 tons. 
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Phosphates.—Phosphate rock (apatite) 
production increased 54% over that of 1984 
to 7,110 tons grading 26.37% P: O:. CORFO 
offered two phosphate projects for national 
and international tender in 1985, tollowing 
several years of intensive geologic studies. 
The first project offered was the Fosinige 
deposit at Mejillones, near Antofagasta. 
This phosphorite deposit has estimated ore 
reserves of 42 million tons grading 6% P. Os. 
CORFO accepted the bid of the Chilean firm 
Sigdo-Koppers to conduct a feasibility study 
of the Mejillones deposit. CORFO plans a 
project capable of producing 30,000 tons per 
year of concentrate, which would require an 
investment of about $10 to $12 million. The 
Bahia Inglesa phosphate deposit is located 
45 kilometers west of Copiapó on the coast- 
line cf Chile. This zone is presently being 
evaluated for phosphorite potential. Proven 
reserves were estimated at 5.2 million tons 
of phosphate rock grading 17% P. O, content 
with some uranium content (about 70 parts 
per million U. O.). CORFO is considering a 
20,000-ton-per-year mine and processing 
plant, which could recover uranium as a 
byproduct. 

Market demand for phosphate fertilizer 
in Chile is about 140,000 tons per year, 
mainly as triple-superphosphate. Currently, 
nearly all of Chile's consumption of this 
type of fertilizer is imported. According to 
CORFO, the project will require a total 
investment of $13 million, the reserves will 
support 15 to 20 years of production, and 
the project will have a 20% domestic mar- 
ket share with annual sales of $7.5 million. 

Sulfur.—Chile's native sulfur output de- 
rived from caliche increased nearly 59% 
over that of 1984, and refined native sulfur 
increased about 8% over that of 1984. 
Chile's total production of sulfur increased 
almost 46% to 78,747 tons over that of 1984 
and comes from Region II near Antofagasta 
and Calama Provinces. Chile imports about 
50% of its sulfur consumption, but has 
extensive reserves of volcanic sulfur (100 
million tons at 50% cutoff grade), which 
could be further exploited. Most of the 
sulfur imported comes from Canada and 
was mainly used in the production of sulfu- 
ric acid. Sulfuric acid plants are planned for 
ENAMI' Las Ventanas smelter (237,000 
tons per year) and CODELCO-Chile's Chu- 
quicamata smelter (985,000 tons per year) to 
increase Chile's production and reduce the 
need for sulfur imports. Several investment 
projects for sulfur production are under 
study. Empresa Azufrera Chile Ltda., a $25 
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million joint venture formed with Real 
International Marketing (Canada), Devco 
Overseas (United States), and Saudi Sulfur 
Co. (Saudi Arabia), is considering a $20 
million project to produce up to 500,000 tons 
per year of pelletized sulfur for export from 
the Tacora Volcano ore body on the Peruvi- 
an border near the town of Parinacota, 
Region I, Iquique Province. Reserves are 
adequate at this level of production for over 
50 years. Another sulfur investment under 
consideration is the $15 million Sillajuaya 
project planned by a Canadian company, 
the R.M.S. Group. The investment contem- 
plates production of about 850,000 tons per 
year of sulfur from the Sillajuaya Volcano 
located 150 kilometers east of Iquique. 


MINERAL FUELS 


Coal.—Coal output increased nearly 5% 
over that of 1984 to almost 1.4 million tons. 
Region VIII (Concepción and Arauco Prov- 
inces) continued to be the most important 
coal producer in the country with 90% of 
the total; the remainder came from Region 
X (Puerto Montt Province). Sales of coal in 
1985 reached 1.6 million tons, an increase of 
9% over that of 1984. 

Chile will be turning increasingly to coal 
as an alternative, cheaper source of energy 
in a bid to replace expensive oil imports. 
Coal currently supplies 10% of the coun- 
trys energy needs with an annual produc- 
tion of more than 1 million tons. Hydroelec- 
tric power provides 36% and oil 54%. There 
are four coal producers in Chile: Empresa 
Nacional del Carbón S.A. (ENACAB), which 
is responsible for over 90% of the total 
production, Cía. Carbonífera. Schwager 
Ltda., Sociedad Carbón Valparaíso Ltda., 
and Carbonífera San Pedro de Catamutun. 

Apart from reserves currently under ex- 
ploitation in Concepción and Arauco, Chile 
has large reserves of subbituminous coal in 
Magallanes and Valdivia. To exploit these 
deposits, the newly formed COCAR will go 
into operation in 1986. COCAR is now 
owned 81% by Cía. de Petróleos de Chile 
S.A. and other Chilean investors; 10% by 
the International Bank for Reconstruction 
and Development affiliate, International Fi- 
nance Corp. (IFC); and 9% by Northern 
Strip Mining Ltd. of the United Kingdom. 
COCAR plans to invest $70 million to devel- 
op the Pecket deposit on Pecket Island in 
the Magallanes region of southern Chile. 
The deposit has estimated reserves of 115 
million tons of subbituminous coal. 
CODELCO-Chile has awarded a supply con- 
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tract for 6.7 million tons of coal to COCAR. 
The contract, signed for 8 years with a 
possible 2-year extension, provides a market 
for the output from COCAR's subbitumi- 
nous coal deposit. The Pecket project in- 
cludes mine development and the construc- 
tion of a plant and port facilities. 

ENACAR and Carbonifera Schwager 
have also been contracted to provide 
CODELCO-Chile with 761,000 tons and 
411,000 tons of coal, respectively. The coal 
will be burned at the 79-megawatt unit 12, 
79-megawatt unit 13, and 125-megawatt 
unit 14 of CODELCO-Chile’s Tocopilla pow- 
er station, which feeds the Chuquicamata 
copper complex. As soon as the new coal 
port comes into operation, COCAR is to 
commence shipping 536,000 tons of coal 
over a period of 12 months, mainly to the 
Tocopilla power station in northern Chile. 

The Pecket coal project at Tocopilla is 
expected to save Chile about $40 million in 
energy production costs and a further $100 
million in oil imports. The coal will both 
generate electricity for CODELCO-Chile 
and supply the general electricity needs of 
northern Chile. The Comisión Nacional de 
Energía estimates total coal consumption 
will rise to 1.91 million tons in 1986, drop 
slightly to 1.85 million tons in 1988, and 
then rise to 3 million tons by 1990. 

Petroleum and Natural Gas.—ENAP re- 
ported that production of crude oil in Chile 
was about 13 million barrels, 7% below that 
of 1984, continuing the decline that began 
after 1982, when output peaked at 15.6 
million barrels. Offshore production, with 
25 platforms in operation, represented 61% 
of the total annual production. 

The subsidiary refining companies, Refin- 
ería de Petróleo Concón S.A. and Petrox 
S.A., processed 28.0 million barrels of crude, 
of which 12.6 million barrels was Chilean 
crude oil and 15.4 million barrels was im- 
ported crude oil. 

ENAP and its subsidiaries provided 92% 
of the domestic market. The balance con- 
sisted of products imported by the distrib- 
uting companies. During the year, 15.1 mil- 
lion barrels of crude oil was imported, 
primarily from Venezuela and secondly 
from Egypt, Niger, Ecuador, Gabon, and 
China, with a c.i.f. value of $427.8 million. 
Imported crude increased nearly 5% in 
volume and 2% in value respectively, com- 
pared with those of 1984. 

As a result of negotiations between 
ENAP and SINOCHEM of China, a ship- 
ment of 538,000 barrels of crude oil was 
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received in August at Quintero. This ship- 
ment of crude oil was on an experimental 
basis and was part of a contract for 800,000 
barrels of crude oil with a total value of $20 
million. 

A new contract was signed in June with a 
French firm, BEICIP, to conduct technical 
and economic feasibility studies on the ap- 
plication of secondary recovery methods of 
crude oil. These techniques are being tested 
at the main oilfields of the Springhill Dis- 
trict. As a result of these investigations, an 
investment project was defined consisting of 
applying secondary recovery methods by 
means of water injection in the Catalina 
Oilfield on Tierra del Fuego Island. This 
project is scheduled to start in early 1986. 

ENAP officials said that seismic studies 
conducted in the Salar de Atacama indi- 
cated favorable sedimentary structures at 
least 8,000 meters thick, which could prove 
to contain hydrocarbons. ENAP has invest- 
ed $6.8 million in exploration in the Salar 
de Atacama over the past 2 years. To fur- 
ther explore other areas of interest near the 
Salar de Atacama, an additional investment 
of $5 million will be needed during the next 
few years. 

Output of natural gas decreased 5% be- 
low that of 1984 to almost 163.8 billion cubic 
feet, of which 113.3 billion cubic feet was 
reinjected; of the remainder, 24% was 
marketed and 7% was flared. 

Negotiations and preliminary contracts 
to finance a 700,000-ton-per- year methanol 
plant were completed in December 1985. 
Purchase orders for the primary equipment 
were immediately issued. The total invest- 
ment needed will be almost $300 million. 

A new company called Cape Horn Metha- 
nol Ltd. was formed. The Henley Group, an 
affiliate of Allied-Signal Corp. of the United 
States, holds 80% of the shares; the other 
partners are Chile's Paper and Cardboard 
Manufacturing Co. (CMPC), holding a 10% 
interest, IFC with 8%, and the Methanol 
Investment Co. Ltd., a group of domestic 
investors, with 2%. Seventy-five percent of 
the project will be financed by a syndicate 
of U.S. and European banks led by Citibank 
NA, supplying a $35 million loan; Japan’s 
Marubeni Corp., in consortium with Kawa- 
saki Heavy Industries Ltd. and Nissho-Iwai 
Corp., extending a $152 million syndicated 
loan; and IFC, providing $50 million. Plant 
construction was scheduled to start in 
March 1986 with 900 workers, and produc- 
tion was to start about yearend 1988. 

The second petrochemical development 
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project negotiation was initiated, following 
the submission of international bids, for the 
construction of an ammonia-urea plant (fer- 
tilizer plant) in Punta Porpesse, Cabo Ne- 
gro, 17 miles north of Punta Arenas. The 
joint venture, between Cargill and Combus- 
tion Engineering, expects to invest $440 
million in the project. A purchase agree- 
ment was signed with ENAP for sufficient 
natural gas feedstock to support a daily 
production level of 350 tons of ammonia and 
1,750 tons of urea. Preject financing negoti- 
ations were expected to be completed in 
1986, and construction of the plant should 
take 3 years. 

More than one-third of all ammonia pro- 
duced is directly applied as a fertilizer, and 
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most of the balance goes into preparation of 
other fertilizers, such as urea and various 
ammonium salts. Although most urea also 
is used directly as a fertilizer, ENAP will 
have to build installations valued at $100 
million over the next 20 years to ensure an 
adequate gas supply to the new petrochemi- 
cal plants. One of these will be a 110-mile, 
18-inch gas pipeline to feed the plants 
scheduled to start construction next year. 
This new pipeline will be financed in part 
by the International Development Bank. 


1Physical scientist, Division of International Minerals. 
necessary, values have been converted from 

pesos (Ch$) to U.S. dollars at the average rate of 
C160. 9- USS1. 00, as of Dec. 31, 1985. 
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The Mineral Industry of 
China 


By E. Chin! 


China's output of minerals, metals, and 
fuels is diverse and large by world stand- 
ards. Under the seventh 5-year plan (1986- 
90), emphasis was to be placed on increasing 
the production of nonferrous metals, partic- 
ularly aluminum; industrial minerals pri- 
marily for export; and coal and petroleum 
primarily for domestic consumption. Al- 
though China has a large and wide array of 
mineral resources, it is conspicuously 
lacking in chromium, cobalt, platinum- 
group metals, and potash. Moreover, its 
resources of iron and manganese ores are 
low grade. 

Under the sixth 5-year plan (1981-85), the 
key to China's modernization and develop- 
ment was economic reform. During this 
period, the national economy grew steadily 
at a fairly high rate; output by the major 
sectors were realigned and balanced; indus- 
trial performance and efficiency were 
enhanced; advancements in education, sci- 
ence, and technology were promoted; living 
standards were markedly improved; and 
investments for technical transformation of 
industrial enterprises gained higher levels. 
Unified state control of revenues and ex- 
penditures was being changed into a system 
whereby remuneration was according to the 
work performed and responsibility, rights, 
and interests were to be integrated. Direct 
control of the economy was being trans- 
formed to reflect allowances of market 
forces. Government ownership was gradual- 
ly being changed to private ownership to 
allow the development of diverse economic 
enterprises and management methods. The 
pricing system was being reformed to re- 
flect allowances for commodity supply and 
demand. 

The annual growth rate cf China's econo- 
my during 1981-85 averaged about 10%. The 


period was characterized by a steady up- 
ward growth of the economy without ex- 
periencing the major disruptions and up- 
heavals of society during 1953-80. Between 
1981 and 1985, China's total industrial out- 
put rose at an average of 11% per year. 
Output in 1985 was 62% higher than that of 
1980. Compared with that of 1980, output by 
major sectors in 1985 showed an increase of 
56% in the country's heavy industry; 76% 
in light industry; 31% in energy; and 43% 
in transport capacity. The total value of 
external trade was 72% more than that of 
1980. The growth in trade averaged 11% per 
year during the sixth 5-year plan. China 
rose from being the world's 28th largest 
exporter in 1980 to 16th in 1985. The output 
ratio between heavy and light industry was 
51 to 43 in 1978, each accounting for about 
one-third of the country's total output value 
of $424 billion.? In 1985, the output ratio of 
these two industries was 53 to 47. The total 
output value of light industry was $131 
billion, an 18% increase over that of 1984. 
The heavy industrial output value was $149 
billion, up 18%. . 

Output of 82 of the 100 major industrial 
products met or exceeded state targets. The 
output of phosphate fertilizers, sulfuric 
acid, and pyrites was among the commodi- 
ties that did not meet state plans. Primary 
energy output in 1985 was equivalent to 839 
million tons of standard coal, an increase of 
8%. However, insufficient power capacity 
continued to strain the growth of the manu- 
facturing sector. During the year, energy 
conservation totaled more than 30 million 
tons of standard coal. 

Overall productivity of state-owned enter- 
prises increased 9%. By yearend 1985, 81% 
of these enterprises was under the new 
system of tax payments to the Government. 
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Profit and tax payments to the state were 
$38 billion. 

The volume of passenger transport was 
425 billion persons per kilometer. The vol- 
ume of cargo handling was 1.7 trillion tons 
per kilometer. Rail cargo handling account- 
ed for 812 billion tons per kilometer, up 
12%; trucking, 36 billion tons per kilometer, 
up slightly; waterway transport, 757 billion 
tons per kilometer, up 20%; and air trans- 
port, 415 million tons per kilometer, up 
33%. The volume of cargo handled by Chi- 
na’s major seaports was 311 million tons, up 
13%. However, foreign trade ships were 
docked at seaports an average of 11 days 
compared with a 9-day average in 1984. The 
volume of oil and gas carried by pipeline 
was 61 billion tons per kilometer, up 7%. 

State expenditure for capital construction 
totaled $79 billion. First-phase construction 
of the iron and steel complex at Baoshan, 
outside Shanghai, was completed as well as 
the Guixi copper smelter in Jiangxi. Con- 
struction of the Yanzhou-Shijiusuo Railway, 
electrification of the Jingqin Railway, Shi- 
jiu Harbor in Shandong, and the installa- 
tion of the Beijing-Hankou-Guangzhou co- 
axial communications cable were also com- 
pleted during the year. Completion of ener- 
gy projects added 6 million kilowatts to the 
national power generating capacity, 15 mil- 
lion tons of coal, and 17 million tons of 
crude oil. The increase in oil output was 
largely from Daqing, Dagang, Liaohe, Jilin, 
Shengli, and Zhongyuan. The major 
powerplants placed on-stream were the 
Yuanbaoshan plant in Nei Monggol, the 
Mudanziang plant in Heilongjiang, and the 
Dahua hydroelectric plant in Guangxi. Dur- 
ing the year, 359 kilometers of new railway 
were put into operation; 231 kilometers of 
double-track railway; 1,103 kilometers of 
electrified railway; 54 million tons of port 
cargo handling capacity; and more than 1 
million tons of cement. The Ningguo and 
Huaihai Works were the large, 1-million- 
ton-per-year cement plants placed in oper- 
ation. In addition, the Zhenhai fertilizer 
plant in Zhejiang was completed with a 
designed annual capacity of 300,000 tons of 
ammonia and 520,000 tons of urea. 

During the year, geologic reconnaissance 
verified new reserves of 15 major minerals 
listed in the state plan. These included 34 
billion tons of coal and 580 million tons of 
iron ore. Assessments were made of new oil 
and gas fields and more than 200 metal and 
industrial mineral ore deposits. The footage 
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for tunneling completed was 10 million 
meters. 

Commodity price reforms, including min- 
erals (especially coal), largely lifting subsi- 
dies, were initiated by the state. The aver- 
age retail price index rose 12% in the cities 
and 7% in rural areas, while the overall 
cost-of-living index rose an average of 12%. 
The sales volume for coal increased 5%; 
steel, 23%; and cement, 14%.? 

China’s seventh 5-year plan was to focus 
on the development of the weak links in its 
economy, especially energy and transporta- 
tion. A series of thermal power stations was 
planned for construction near coal mines, 
railway lines, and in harbor areas. Hydro- 
power stations were to be constructed on 
the upper reaches of the Huang He, Chang 
Jiang, and Hongshui. Collectively, thermal 
and hydropower output was to increase 5 to 
6 million kilowatts annually within 5 years. 
Nuclear power generation was also being 
considered on the east coast. Coal produc- 
tion was to increase 30 to 40 million tons 
annually. Onshore and offshore oil explora- 
tion and development was to be intensified. 
Although railway construction was to be 
stressed, development of highways, ports, 
inland river shipping, and aviation were not 
to be neglected. There was to be some 
growth in the production of steel, nonfer- 
rous metals, chemicals, building materials, 
and other raw materials. 

Modernization of existing enterprises and 
factories was to supersede new construc- 
tion. Existing enterprises were to rearrange 
their transformation and reconstruction to 
increase the variety of their products, up- 
grade quality, and economize energy and 
raw material consumption. Selected key 
enterprises were to undergo overall techni- 
cal change to be models of technology in 
their fields. Although new industries were 
to be developed, traditional industries were 
expected to remain the principal input of 
the national economy. However, commerce 
and service trade, which occupy a low pro- 
portion of the overall economy, are planned 
to have a high rate of growth. 

The development of higher education, 
especially in science and technology, was to 
be accelerated by expanding enrollment in 
universities and colleges. Furthermore, sec- 
ondary vocational training and on-the-job 
training were to be intensified.‘ 

In a study sponsored by the State Council, 
the scenario for China in the year 2000 was 
as follows: 
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(1) Population was to be maintained at 
1.25 billion. 

(2) The people’s living standard would be 
comfortably well-off at all levels of society. 

(3) China would be fifth or sixth in world 
economic output. 

(4) Industry and agriculture would be 
significantly developed. 

(5) The gap between China and advanced 
nations would be markedly narrowed. 

(6) A vigorous open-style economy with 
Chinese characteristics would have been 
basically formed. 

(7) There was to be a relatively large 
change in traditional concepts. 

China’s natural resources were also eval- 
uated in the report as follows: 

(1) Water resources were distributed un- 
evenly with 80% mainly in the Chang Jiang 
Basin and areas to the south. 

(2) Deposits of iron ore and phosphate are 
mainly in the south while coal was mainly 
in the north. 

(3) China ranks first in the world for 
hydroelectric power potential and third in 
mineral resources. However, for per-capita 
production or consumption, it is well below 
the world average. 

(4) China’s natural mineral resources are 
generally not of high quality. 

(5) The potential to develop resources are 
high, particularly for offshore oil produc- 
tion. 

The prospects for natural resources in 
2000 were characterized as follows: 

(1) Water distribution will remain prob- 
lematic. There will be deficient supplies 
along the Liao He, lower reaches of the 
Huang He, eastern Shandong, and in arid 
areas of the northwest. 

(2) Mine development would be sufficient 
for the production of iron and steel; 10 
nonferrous metals; nitrogenous, phosphatic, 
and potassic fertilizers; and cement. How- 
ever, small amounts of rich iron and copper 
ores will have to be imported. 

(8) Reserves of a few minerals such as iron 
ore will not be able to meet the national 
demand. 

(4) There were optimistic prospects for 
developing offshore oil deposits.5 

The State Economic Commission set up 
an office in September 1979 to draft a 
mineral resources law. The office consisted 
of representatives from seven ministries 
and was largely headed by the Ministry of 
Geology. A draft of the law was submitted 
to the State Council in 1981, and after 
examination by various government levels, 
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was to be revised. A subsequent draft was 
submitted to the State Council in October 
1984, and in 1985, returned for further 
revisions. A separate law was to be enacted 
for mineral development by foreign invest- 
ment or Sino-foreign cooperation.* 

To obtain more complete statistics and 
information, the State Council differentiat- 
ed the country's economic sector into three 
industries. The first industry includes agri- 
culture, forestry, animal husbandry, and 
fisheries. The second industry ranges from 
mining and manufacturing to construction. 
The third industry consists of two major 
components: (1) communications and trans- 
port and (2) services. Geological surveys, 
technical services, and scientific research 
fell within the third industry. The disparity 
between China's total value of industrial 
and agricultural output and the gross na- 
tional product (GNP) used by other coun- 
tries is the omission of the output of the 
third industry. As such, the State Council 
instructed the State Statistical Bureau to 
begin the compilation and addition of these 
output statistics to GNP. 

Public ownership of company stock was 
allowed by a regulation promulgated in 
1984 permitting such sales. Although stocks 
cannot be traded, they can be transferred 
through banks at a fixed price. Under the 
new economic reform policy, Yanzhong In- 
dustrial Co. of Shanghai was the first com- 
pany in China since 1949 to issue dividend 
checks to its stockholders. 

State-owned enterprises account for 80% 
of China's gross industrial output and for 
over 70% of the total volume of retail 
commodity sales. The question of whether 
state-owned enterprises should become au- 
tonomous and privately owned was raised. 
Individual autonomy in decisionmaking 
would facilitate negotiating contracts with 
foreign concerns. However, the transfer to 
self-ownership, division of equity, and the 
compensation to the state remained unre- 
solved. 

China’s only industrial survey was con- 
ducted in 1950. Preparatory work was com- 
pleted during 1984-85 to conduct a compre- 
hensive, 3-year industrial survey beginning 
in 1986. The survey will include capacity, 
utilization rate, service life, and energy 
consumption of industrial equipment. It 
will also investigate consumption of raw 
materials, production costs, and economic 
return of fixed assets. 

During 1981-85, 14 coastal cities, 4 special 
economic zones (Shantou, Shenzhen, Xia- 
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men, and Zhuhai), and Hainan Dao were 
opened to foreign investment for. inducing 
capital and advanced technology. The State 
Council proposed further to open gradually 
a triangular zone composed of the Chang 
Jiang, Zhujiang, and Xiamen-Zhangzhov- 
Quangzhou Deltas.“ By developing the delta 
areas, the development of central and weat 
China would be facilitated and act as a focal 
point for exchanges between east and west 
China. The potential hydropower of the 
deltas collectively amounts to 340 million 
kilowatts, over one-half of the total hydro- 
power :resources of the country. Coal re- 
serves are 335 billion tons, 48%. of the 
national total. Confirmed reserves of alumi- 

num, copper, iron, lead, molybdenum, nick- 
el, phosphate, soda ash, tin, titanium, vana- 
dium, and zinc ranges from 50% to 9096 of 
the national total. Domestic cooperation 
and exchanges. of goods and the infusion of 
foreign assistance would enhance raw mate- 
rial production, mutually beneficial to. cen- 
tral and east China. The Luipanshui coal 
basin:in Guizhou has reserves of over.-15 
billion tons, 90% of which are coking grade. 

Shenfu in Shaanxi has reserves of over,100 
billion tons. Reserves in Henan are over.20 
billion tons. The output of iron and steel 
could be increased in Chongqing, Guizhou, 
Hebei, and Sichuan; aluminum in Guizhou 
and Henan; asbestos, copper, lead, mirabi- 
lite, nickel, and zinc in Hubei and Sichuan; 
antimony, molybdenum, tin, and tungsten, 
in Guangxi, Hunan, Shaanxi, and Yunnan; 
phosphate in Guizhou, Hubei, and. Yunnan; 
and soda ash in Henan; iron ore in.Guang- 

dong and Hainan Dao; and salt from seawa- 
ter evaporites.in various regions along the 
coast. A surfeit. in production in one .eco- 
nomic zone could be transported to meet the 
needs in another region. ! 

In addition, the Government was ined 
ering. opening. the Liaodong and Jiaodong 
Peninsulas to foreign cooperation for eco- 
nomic and technological exchanges. .'' 

Shanghai, Qinhuangdao, ‘and Dalian are 
China's largest ports in that order.; Shang- 
hai has an annual cargo handling capacity 
of 100 million tons. In 1985, Qinhuangdao 
handled 44 million tons, overtaking Dalian, 
which handled just over 33 million tons. 
Qinhuangdao is used mainly for transport- 
ing coal from Hebei, Nei Monggol, Ningxia, 
Shaanxi, and Shanxi and oil. from. Hei- 
longjiang. Construction was continuing on 
five deepwater coal and oil berths, which 
have .a. collective handling capacity of 66 
million tons, and on dockage of 8 million 
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tons for sundry goods, which includes seven 
general purpose berths. Presently, Qin- 
huangdao has 15 operational berths and 
100,000 square meters of warehouse space. 
When the electrified railway from Datong 
Coalfield is completed in 1992, Qinhuang- 
dao's cargo handling capacity will be .100 
million tons annually.* 

The amount of foreign investment in 
China has increased markedly. The total 
investment in 1984 was equivalent to the 
sum of the previous 4 years, while invest- 
ment in 1985 equaled that of the past 5 
years. In addition to opening special eco- 
nomic zones and a number of coastal cities, 
China adopted more flexible measures and 
legislative procedures to improve the invest- 
ment climate. Most of the foreign loans and 
investments were used to shore up the 
weaker sectors of the economy, especially 
for energy, railways, harbors, and for facili- 
ties to process raw and semimanufactured 
materials.” Foreign funding induced for do- 
mestic investments for 1985 and the past 7 
years were as follows, in $100 million: 


1985 1979-85 
Foreign loans 
Receive 35.3 203.0 
Be] oe Nes 24.3 156.0 
Contract values of foreign invest- 
ment: 
ive 58.5 162.0 
0 ee 15.7 46.0 
Commercial credits 
Received!!! 3.6 17.0 
ͤͤ 8 3.0 13.0 


China was encouraging more foreign in- 
vestment in key industrial projects to expe- 
dite development and to advance the overall 
technological level of the country. Foreign 
business ventures in China totaled 6, 155 
and were categorized as follows: 


Total 
opened of such 
in 1985 ventures 

Joint ventures ________ 1,300 2,300 
Cooperative ventures ,900 3, 700 
Solely foreign-owned ven- 

urees 2-- 46 120 
Cooperative offshore oil ex- 


ploration projects 4 35 


About 80% of the participants are Hong 
Kong companies, and the remainder are 
investors from Western Europe, Japan, and 
the United States. These firms have invest- 
ed heavily in key projects such as coal 
mining, automotive production, and off- 
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shore oil exploration and development. 

Because of the increase in activity for 
modernization, there was competition for 
building materials throughout the country. 
Although allotments to key projects were 
given priority, residential construction con- 
tinued to be brisk. Construction in 1985 and 
projections for the seventh plan period 
. (1986-90) were as follows, in million square 
meters: 


1985 1986-90 

U 
ütial n 128 656 
Public infrastructure |... 52 264 
rial .. = ....-- 34 183 
eee ee C 770 3,850 


In the urban areas, most of the invest- 
ment is channeled from state funds as 
opposed to investment by individuals and 
collectives in the rural areas. 

In 1985, geologic prospecting for energy 
resources continued to be emphasized. Oil 
and gas surveying was focused on the north- 
ern part of Xinjiang's Tarim Basin and in 
the offshore areas of the East China Sea, 
and for natural gas alone in Nei Monggol, 
other areas of north China, and in Sichuan. 
Although coal exploration was stressed in 
east China, uranium exploration was con- 
ducted primarily in northern Guangdong 
and northern Sichuan. Surveying for metal 
ores and industrial minerals continued to 
strengthen China's reserve base for alumi- 
num, boron, copper, diamond, gold, phos- 
phate, sulfur, tin, and zinc." 

China's regulations governing the dis- 
charge of waste and other pollutants in its 
inland waters, territorial seas, and Conti- 
nental Shelf went into force on April 1, 
1985. The regulations, encompassed in 24 
articles and 2 appendices, cover definitions, 
areas of jurisdiction, prohibited materials, 
permits for discharge, fines for violation, 
and conditions for cleanup. These regula- 
tions were expected to safeguard the marine 
flora and fauna resources in the coastal 
areas. 

Government reorganizations and shuf- 
fling of officials, which began in 1983, was 
essentially completed by the last quarter of 
1985. Energy resources remained divided 
among the Ministry of Coal Industry, Minis- 
try of Petroleum Industry, China Petro- 
chemical Corp., Ministry of Water Re- 
sources and Electric Power, and the Minis- 


try of Nuclear Industry. Organs dealing 
with the metals were the Ministry of Metal- 
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lurgical Industry (MMI) and China Nation- 
al Nonferrous Metals Industry Corp. 
(CNNMIC). The former retained jurisdic- 
tion of iron and steel and its captive dolo- 
mite and iron ore mines. In addition, MMI 

retained control of the country’s larger gold 
mining operations and, in collaboration 
with the People's Liberation Army, formed 
China National Gold Mining Co. CNNMIC 
inherited jurisdiction over all the nonfer- 
rous metals, which included steel alloying 
ingredients as well as byproduct precious 
metals. In turn, CNNMIC established the 
Gem Mineral Corp., which markets raw and 
polished gem stones as well as intricately 
carved articles and jewelry pieces. 

Jurisdiction of industrial minerals was 
divided between the Ministry of Chemical 
Industry, State Bureau of Materials and 
Equipment, Ministry of Urban and Rural 
Construction and Environmental Protec- 
tion, and the State Administration of Build- 
ing Materials. The latter formed a subsid- 
iary, China Nonmetal Mining Industry 
Corp. (CNMIC) and its marketing arm, Chi- 
na National Building Materials and Equip- 
ment Import and Export Corp. CNMIC ad- 
ministers 80 industrial minerals produced 
in China. 

Although vertical integration was to be 
achieved, there remained horizontal over- 
lapping and conflict. In addition to the 
geologic departments of each ministry and 
corporation, there is an overlap with' the 
National Committee on Mineral Reserves 
and the Ministry of Geology and Minerals. 
Moreover, the Ministry of Foreign Econom- 
ic Relations and Trade exerts substantial 
influence in joint venture agreements and 
trade policy. All of these Government or- 
gans report to the State Council, albeit 
through the State Planning Commission 
and the State Economic Commission. 

China's rail system is overstrained and 
operated at capacity limits. Rail is the 
unchallenged leader of freight transport as 
well as passenger transport. In 1985, the 
rail system transported close to 1.3 billion 
tons, accounting for 9096 of coal shipments 
traveling over 100 kilometers, over 2596 of 
all fertilizers, over 5096 of all oil, and almost 
all of China's iron, steel, and timber ship- 
ments. However, the overall rail system is 
inadequate for the size of the area it serv- 
ices and the volume it transports. China's 
mainline system has 53,000 kilometers of 
working track. The locomotive fleet is 
12,500: 679% steam, 27% diesel, and the 
remainder electric. The rolling stock is 
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composed of 310,000 cars, of which 290,000 
are in the National and Provincial systems. 
During 1981-85, loans provided by the 
Japanese and the International Bank for 
Reconstruction and Development (World 
Bank) were used for major rail projects to 
be completed early in the seventh 5-year 
period. These projects will subsequently 
increase the annual rail transport capacity. 
Loans from the World Bank during 1986-90 
will be used for four projects, which should 
increase capacity further to 34 million tons 
by 1992. Other infrastructure vital to the 
mineral and other industries was also being 
improved and expanded including the high- 
way and inland river transport systems." 
Inland water transport of cement, coal, oil, 
ore, and other construction materials would 
alleviate congestion on the railroads and 


highways. 
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The State Science and Technology Com- 
mission selected 10 developments as being 
the most notable in 1985. These included 
the construction of the Gezhouba hydroelec- 
tric dam; water injection at Daging to in- 
crease oil production; natural resources 
study for the development of the North 
China Plain bounded by the Huang He, 
Huai He, and Hai He; equipment design for 
a surface mine to produce 10 million tons of 
iron ore per year; development of China’s 
largest, experimental controlled nuclear fu- 
sion device; new laboratory technology to 
separate uranium isotopes by atomic laser; 
the launch and recovery of a scientific 
exploration satellite; rapid production 
equipment for polyester fiber; and a com- 
puter program for Chinese characters and 
laser photocomposition system for Chinese 
characters." 


PRODUCTION 


China is a significant world producer of 
antimony, barite, coal, fluorspar, graphite, 
magnesite, petroleum, rare earths, tin, 
tungsten, and uranium. It is also an impor- 
tant world producer of gold, molybdenum, 
tantalum, and vanadium. To encourage ex- 
ploration for precious metals, the Govern- 
ment awarded bonuses for deposits that can 
be developed. One of the most active miner- 
als reconnaissance programs resulting from 
this policy was for gold. 

China's economy continued to expand, 
and the total value of agricultural and 
industrial production increased 1696 over 
that of 1984. Heavy industrial output in- 
creased 18%. The output value of state- 


owned industry increased 13% over that of 
1984; collectively owned, 31%; individually 
owned, 150%; and other, 40%. The overall 
productivity of state-owned industrial en- 
terprises increased 9%. The major problems 
of the economy were the growth in domestic 
demand exceeding production (a condition 
exacerbated by the increase in individual 
purchasing power), the increased trade defi- 
cit; higher commodity prices; and a deterio- 
ration of product quality. 

Electric power generation was 407 billion 
kilowatt hours (kWeh), of which 22% was 
generated by hydropower. During the year, 
equipment to generate power equivalent to 
5.6 million kilowatts was produced. 


Table 1.—China: Estimated production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985 
METALS 
Aluminum: 
ure gross iin, ard MAE A EE EDS 1,500,000 1,600,000 1,600,000 1,600,000 1,650,000 
Alumina, Neis! 750, 000 800, 000 800, 000 800,000 825,000 
Metal, refined, primary "350,000 380,000 1400, 000 400, 000 410, 000 
Antimony, mine output, metal content 10,000 12,000 15,000 15,000 15,000 
Bismuth, mine output, metal content 260 260 260 260 260 
ium, smelter. ___________________ 270 300 300 300 800 
"fine de output, metal content 170,000 175,000 175,000 180,000 185,000 
3 primary and secondary 190, 000 205, 000 195, 000 210,000 225,000 
Refined, p primary and secondary 000 ,000 310,000 10,000 400,000 
Gold, mine output, metal content 
thousand troy ounces... 1,700 1,800 1,850 1,900 1,900 
Iron and steel: 
Iron ore, gross weight? ____ thousand tons... 15,000 15,000 75,000 75,000 66,000 
0000 es do... 34,170 95,535 97,980 39,980 48,600 
Ferroalloys gs do... 940 880 900 900 900 


See footnotes at end of table. 
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Table 1.—China: Estimated production of mineral commodities! —Continued 
(Metric tons unlees otherwise specified) 


Commodity? 


METALS —Continued 
Iron and steel —Continued 


Steel, rule thousand tons 
ost rolled... ... ......--.-- do 


Mine is cue metal contentt᷑t .....- 
Metal, refined, primary and secondary ....- 


A mine output, metal content 
Nickel: 


Silver, mine output, metal content 
thousand troy ounces. _ 


Tin: 
Mine output, metal content |. 
Metal, smelter _____ - -- -----------—- 
ae ten, mine output, metal content 
inc: 
Mine output, metal content 
Refined, primary and secondary 


INDUSTRIAL MINERALS 


ite 
Cement, hydraulic do... 
Fluors 


esi | 
Nitrogen: N content of ammonia _ _ _ — — - do. ... 
Phosphate rock and apatite, P2Os equivalent 
8 
M. marketable, KO equivalent do- 
t 


and synthetii „ do... 
Sulfur: = 
ô§ĩ?¹Ü40ẽ ee I do 
Content of pyr ite o cc 
Byproduct, all sources do— 
TEMPS do— 
Tale and related materials 


Anthracite 3 thousand tons. . 


Bituminous and lignite do... 
FF. 8 
e, VR onana aaa CREE 0- 
Gas, natural 
Gross billion cubic feet. 
Marketed __________________ do____ 
Petroleum: 


Crude (including crude from oil shale) 
thousand 42-gallon barrels. _ 
Refinery products |... do... 


"Revised. 


1Table includes data available through Sept. 4, 1986. 


1981 


124,000 
497,000 


621,000 
31,720 


495 
450 


138,906 
450,000 


1982 


S B3 
2 


S 33 8888 8 


130,000 
521,000 


651,000 
33,245 


455 
414 


144,994 
415,000 


1983 


2,850 
950,000 


143,000 
512,000 


1984 


mI 


—— pó — 
Oo 2 


154,000 
618,000 
112,000 

35,000 


490 
438 


836,069 
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1985 


3[n addition to the commodities listed for which quantitative estimates of output have been made, China is known or 


believed to have prod 
3In terms of 50% Fe ore. 


uced other commodities for which no estimates have been prepared. 
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TRADE 


China’s trade reached $66 billion, an in- 
crease of 25% over that of 1984. Exports 
were valued at $26 billion, and imports, $40 
billion. China’s major trading partners were 
Japan, $20.2 billion; Xianggang (Hong 
Kong) and Aomen (Macao), $11.9 billion; the 
European Economic Community, $7.3 bil- 
lion; the United States, $7.2 billion; coun- 
tries of the Association of Southeast Asian 
Nations, $3.8 billion; Brazil, $1.4 billion; 
Canada, $1.4 billion; and Australia, $1.3 
billion. These trading partners accounted 
for 87% of China’s trade. 

According to the Ministry of Foreign 
Economic Relations and Trade, China’s top 


importing companies were China National 
Metals & Minerals Import and Export 
Corp., $6.5 billion, and China National 
Chemical Import-Export Corp., $3.6 billion. 

During 1982-85, China attended the annu- 
al meetings of the General Agreement on 
Tariffs and Trade (GATT) as an observer. In 
November 1984, China was granted observ- 
er status to attend the GATT council meet- 
ing and the meeting of its associated organi- 
zations. At the 41st GATT meeting in No- 
vember 1985, China indicated it would for- 
mally file an application for restoration to 
the multilateral trade negotiations." 


Table 2.—China: Apparent exports of selected mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Alkali and alkaline-earth metals 116 
Aluminum 
Ore and concentrate 274.764 
Oxides and hydroxides |... 13,946 
Metal including alloys: 
Serap w 172 
Unwrought_____________- 14,358 
Semimanufactures 8,780 
Antimony: 
Ore and concentrate 2, 106 
Orid ↄ26ĩꝙ 8 1.472 
Metal including alloys, all form 4,644 
nic: 
Ore and concentrate 5 
Oxides and acids 135 
Cadmi um: Oxides and hydroxides ____ 30 
eds Metal including alloys, all 
J ͤ y OS RT he 177 
E 
Ore and concentrate 3,632 
Oxides and hydroxides _________ 1,390 
Metal including alloys, all forms ___ 180 
Cobalt: Oxides and hydroxides _ _ __ _ _ _ 84 
Mis 
„ i e e eee 3 
VV ave 
inclu oys 
r ALLE E 304 
Unwroughhgt 51 
Semimanufactures 10, 768 
5 Metal including alloys, all 
FCFCCd E cet te aS, 1 
Gold: Metal including alloys, unwrought 
and partly wrought ... _ troy ounces__ 2,636 
Indium: Metal including alloys, all forms 
kilograms_ _ 305 
Iron and steel: 
Iron 8 concentrate: se 
cluding roasted pyrite 
ite, roaste ou ae 


See footnotes at end of table. 


Destinations, 1984 


1984P. ; e 
e Other (principal) 
215 _. Japan 199. 
528,190 111,538 West Germany 126,193; France 
60,731; Canada 56,531. 
11,279 211 Thailand 3,754; Singapore 1,805; Phil- 
ippines 1,5 

177 _~ Hong Kong 172. 

642 — da 4825 France 101; Hong Kong 
5,550 349 Hong Kong 4,098; Indonesia 492. 
7,062 eee France 2,957; Japan 2,641; West Ger- 

many 964. 
1,163 -— Japan 1,075; France 58. 
5,510 _. Japan 5,118; France 289. 
2 -— All to Thailand. 

327 -— Hong Kong 242; Thailand 40; Japan 
20. Japan 15; Belgium-Luxembourg 5. 
30 -— France 24; Singapore 6. 

1,460 16 France 711; West Germany 565. 

253 -- West Germany 196; Belgium- 

Luxembourg 38. 
17 — Hong Kong 11. 
201 " Japan 180. 
729 188 FHong Kong 505. 
1,125 MT United Kingdom 986; Hong Kong 85. 
8, (7) | Hong Kong 7,952; Pakistan 131. 
1 T Mainly to Japan. 
4,608 _. All to Hong Kong. 
101 _. All to Thailand. 
4,000 — All to Italy. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984P United 


States Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal: 
SCHD c c od ceni. 36,562 13,184 _. Hong Kong 9,244; Indonesia 3,872. 
Sie iron, cast iron, related materi- 
ENE OT EA 56,036 3,375 Thailand 3,058; Hong Kong 240. 
Ferroalloys 
Ferrochromium .........-.-- NA 3,470 ux All to Japan. 
Ferromangan ee 2,042 1.926 zc pauan 911; Indonesia 585; Singa- 
Ferrosilicon —------------ 4,129 2,550 ER Alto de J o Japan. 
Silicon metal „ 17,883 14,318 m 
Unspecified ------------- 3,413 1,948 10 japan. 1, 820; Turkey 304; Sweden 239. 
Steel, primary form 11,955 392 __ Sri Lanka 299; Pakistan 
Semimanufactures 496,561 307,008 5.034 Hong Kon 228, 031; Si 
300: Malaysia } 19,1 
Ore and concentrate 407 "€" 
Oxido —— 1-2 Lecce 846 525 ois Tapan 322; Pakistan 127; Hong Kong 
Metal including alloys: 
Scrap -----— = FF a 6 _. All to Hong Ko 
Unwrought_-_----------- 3,078 1,212 -- Thailand 1,000; ong Kong 212. 
17 1 Semimanufactures 247 79 E Indonesia 50; Hong ong 25. 
ithium: 
Oxides and hydroxides _________ 342 389 _. West Germany 192; Japan 111; 
France 86. 
Metal including alloys, all forms 
kilograms. — 256 251 _. All to Japan. 
acne Metal including alloys, all 
w— a a as S 559 243 (3) Japan 139; West Germany 78. 
nae ese: 
Ore and concentrate 22,713 12,983 -— Japan 12,443. 
Oxides annaa ess 4,903 2,017 EX Hong Kong 1, 1,436; Singapore 250; Ma- 
aysia 
Metal including allo 1 all rg ed NUM 856 325 -- Indonesia 145; West Germany 140. 
Mercury .--.---- 6,338 2,700 348 iov cine 725; Japan 520; Hong Kong 
Molybdenum: 
and concentrate 60 41 _. All to West Germany. 
Oxides and hydroxides _________ 6 20 — All to Sweden. 
Nickel: 
Oxidess 55 20 _. All to Hong Kong. 
Metal including alloys, all forms 24 4 — Hong Kong 3. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $4,186 $1,128 $668 2115 Kingdom $297; Hong Kong 
Rare earth metals 126 141 107 Indonesia 30. 
Silicon, elementaalll 120 xs 
Silver: 
Ore and concentrate uu 10 _. All to Singapore. 
Waste and sweepings* 
value, thousands $1,302 $39 -- All to France. 
Metal including alloys, unwrought 
and partly wrought |... o- $5,931 $9,342 $35 France $8,821; Hong Kong $485. 
85 ane concentrate m 37 -— Pakistan 25; Singapore 12. 
NEC AE E 8 ide 231 _. All to United Kingdom. 
Metal i including alloys: i 
%% — EX 
Unwrou ght 2,846 3,924 1,659 Hong Kong 1,162; Japan 998. 
Semimanufactures _________ 1,282 471 — Hong Kong 4 461. 
Titanium: 
Oxides Sn oe ee ee os 1,810 2,045 42 Hong Kong 824; Japan 650; France 
ôö;doéü Oe 8 10 eae 
Metal ee alloys, all forms E e 133 xus All to West Germany. 
and concentrate 3,836 4,632 125 West Germany 3, 431; Sweden 327; 
France 209. 
Oxides and hydroxides _------ 15 55 MIS Sweden 50. 
Metal including alloys, all forms .... - 216 108 46 Singapore 45. 
Uranium and thorium: 
Ore and concentrate 760 300 _. All to France. 
Metal including alloys, all forms 10 515 — All to Indonesia. 
Vanadium: Oxides and hydroxides .. .. . 3,860 2,048 ei Be gium Luxembourg 1,470; Japan 


See footnotes at end of table. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Blue powder______________-_~_ 

Metal including alloy 
Other: 

Ores and concentrates... 


Oxides and hydroxides 
Ashes and residues 
Base metals including alloys, all 
forms: 
guany, reported ________ _ 
alue only, reported thousands 
INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Neral Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones value, thousands 

Grinding and polishing wheels and 
, et 


Barite and witherite P 
Boron materi 
Crude natural borates 
Oxides and acids 


— an ar am e ae — a me — e — — —— —— we — — 


Cryolite and chiol itte 
Diamond: 
Gem, not set or seung 
ue, thousands. _ 


Industrial stones do. _ __ 


Diatomite and other infusorial earth .. — — 
Feldspar, fluorspar, related materials 


Fertilizer materials: 
Crude, ness 
Manufactured: 


Nitrogenous ___________ ~~ 
Phosphaticc 
Potassi qc 
Unspecified and mixed 
Graphite, natural ______________ 


Gypsum and plaster _____________ 


Iodine including bromine and fluorine _ . 
poe and related materials 


Mica 
Crude including splittings and waste 
Worked including agglomerated split- 
tings oon i ee, 


Nitrates, rule 
Phosphates, ese yt is 
Phosphorus, elemental ___________ 
Pigments, mineral: 

Natural crude |... 


Iron oxides and hydroxides, processed 


See footnotes at end of table. 


1983 


2,189 
3,050 
781,830 


62 
2,949 


290,554 
213,873 
83 


$8,012 
$1,698 


2 
367,474 


37,473 
304,460 
14,029 
243 

5 

NA 
1.852 
4.162 


1984? 


2,599 
10 
1,677 
10,024 
1,041 
6,707 


8,265 
$11,536 


513,106 
14043 
$90 
5,716 
2,808 
920,112 


715 
1,567 


115,812 
150 
220,407 
22 


$6,056 
$2,587 


103 
415,167 


3,581 


320,168 


15,741 
94 

32 
656 
1,682 
1,446 
5,163 


United 
States 


$11,518 


Destinations, 1984 
Other (principal) 


Japan 733; Hong Kong 313; West 
many 

All to Hong Kong 

Hong Kong 122; Japan 656; Pakistan 


eee 4,070; Indonesia 1, 500; Italy 


1,000 
United Kingdom 100. 
Hong Kong 6,676. 


Hong Kong 2,970; Algeria 100. 
New Zealand $23. 


Japan 509,993; Hong Kong 2,726. 


Japan 9,242; Hong Kong 6,283. 
Hong Kong 1, 1 ,911; West Germany 


Singapore $60. 


Hong Kong 2,034; Indonesia 1,875; 
Malays ia 705. 
Malaysia 1, 1. 125: Japan 749; Singapore 


Japan 40,902; West Germany 20, 555. 


Malaysia 14. 
sepan 687; Pakistan 220; Malaysia 


1 at Si 115,571. 


Je a 009; duri $79 Kong 60,390; 
est Germany 6 
Malaysia 5. 


Thailand $2,717; Hong 76. $1,547; 
lgium-Luxembou 
Belgium Luxembourg $22 230; Thai- 
land $27 
Singapore 60: Thailand 30. 
Ja 299, 994; Hong Kong 21,542; 
est Germany 19,555. 


Hong Kong 2,374. 


Hong Kong 1,670. 
Hong Kong 1 0943 Singapore 160. 
Norway 100; Japan 89 
All to Hong Kong. 
Thailand 6,000; Japan 1,713. 
ds pere 39, 254; West Germany 9,562; 
ted Kingdom 5 ,138. 
Hong Kong 2,160; Indonesia 657; Ma- 
laysia 
All to Italy. 
All to Jordan. 
Hong Kong 48,782; Singapore 1,980. 
Japan 151, 926; West Germany 51, 479; 
ong Kong 22, 494. 


United Kingdom 10, 316; Japan 3, 406. 
Spain 37; Indonesia 23; Hong Kong 
Malaysia 30. 

Singapore 450; Malaysia 201. 

Japan 1,677. 


Ja apan 660; Hong Kong 476; Indonesia 


Pakistan 1,750; Indonesia 1,167; Hong 
Kong 809. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984P United 


States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
diamond: 
Natural value, thousands. .. $3,142 $3,589 $356 Hong Kong $2,841; Japan $206. 
Synthetic do- 5111 3124 35 Hong et 
Salt and brine... . 737,929 776, 620 _. Japan 665,747; Hong Kong 84,879; 


alaysia 21,125. 
Sodium compounds, n.e.s.: 


Carbonate, natural and manufactured 6,049 3,034 _. Hong Kong 2,777; Sri Lanka 122. 
Sulfate, natural and manufactured 58,814 62,323 -— Japan 44,411; Hong Kong 13,566. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 85,880 95,453 61 Japan 82,812; Hong Kong 8,156. 
Worked - - - ------------— 15,646 20,520 (s) Ja 18851 Singapore 4,379; Hong 
ong 3,051. 
Gravel and crushed rockck gk 1,414,351 2,195,181 _. Hop? Kong 2,191,915. 
Limestone other than dimension 28,625 23,745 _. All to Hong Kong. 
guari andquartzite __________ 13,580 18,236 6 Japan 16,719; Hong Kong 1,394. 
"ES d other t metal-bearing ....— 987,318 1,157,603 ENS Hong Kong 1,148,192; Japan 9,394. 
ulfur: 
Elemental: 


eri JJ ͤ K 43 1 1 
Colloidal, precipitated, sublimed 4 76 _. Thailand 56; Pakistan 20. 
Sulfuric acidqdqd - 3,914 3,546 me Hong Kong 3,536. 
ont steatite, soapstone, pyrophyllite .. _ 528,429 534,573 162 Japan 439,042; Pakistan 46,331. 
er: 
Cree o oec eS 54,230 17,257 818 United Kingdom 6,181; France 2,979; 
Hong Kong 2,455. 
Slag and dross, not metal- bearing 5,619 9,811 _. Japan 8,410; United Kingdom 918. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 13,698 9,868 zd Pakistan 7,178; Malaysia 2,430. 
Carbon black 2,352 3,249 -- Thailand 1,553; Hong Kong 440 
Pakistan 379. 
Anthracite and bituminous 
thousand tons 4,411 4,850 2 Japan 3,952; Hong Kong 696. 
Lignite including briquets |... 933 1,305 _. Japan 1,226; West Germany 79. 
pose ane semic oke 28, 340 15,270 370 Thailand 11,306; Hong Kong 1,569. 
etroleum: 
Crude. thousand 42-gallon barrels. .. 92,694 119,988 8,221 Japan 81,065; Singapore 22,525. 
Partly refined... _ | Pens 90 8 All to Japan. 
Refinery products: 
Liquefied petroleum gas do- 39 78 Japan 43; Thailand 30. 
Gasoline do_ 23,341 24,558 11,692 Japan 12,132. 
Mineral jelly and wax do 156 601 n" Singapore 215; Hong Kong 96; Thai- 
and 59. 
Kerosene and jet fuel. do- 4,130 3,308 48 Hong Kong 1,858; Japan 1,301. 
Distillate fuel oil do... 8,844 13,467 -— Hong Kong 4,522; Singapore 3,703; 
Thailand 3,149. 
Lubricants __ ~~ _____ do____ 417 423 64 Hong Kong 162; Thailand 88; Singa- 
pore 66. 
Residual fuel oil do... 2,615 2,708 _. Japan 1,455; Hong Kong 1,083. 
Bitumen and other residues 
do— 82 57 _. Mainly to Hong Kong. 
Petroleum coke _____ _ do_ _ __ 758 985 _. Japan 984. 


PPreliminary. NA Not available. 

Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be 
taken as a complete presentation of this country's mineral exports. These data have been compiled from United Nations 
information and data published by the partner trade countries. 

Unreported quantity valued at $25,000. 

3Less than 1/2 unit. 

*May include platinum-group metals. 

*Excludes unreported quantity exported to Pakistan and Hong Kong valued at $16,000 and $3,000, respectively. 

SUnreported quantity valued at $75,000. 

7Excludes unreported quantity exported to Pakistan valued at $9,000. 

®Unreported quantity valued at $1,422. 
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Table 3.—China: Apparent imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodit 1983 1984P : 
d ed Other (principal) 
METALS 
Alkali and alkaline-earth metals 1 1 — All from Japan. 
Aluminum: 
Oxides and hydroxides 73,580 70,012 _. Japan 69,963. 
Metal including alloys: 
TA0 fee eee fos ee 170 84 -— All from Hong Kong. 
Unwrought_ ------------- 207 70,966 21, 366 sac reo 34,401; New Zealand 
Semimanufactures |... 14,499 17,071 45 Japan 1057 3; Hong Kong 4,918; Aus- 
tria 1,577. 
Antimony: Oxides He 10 _. All from West Germany. 
Chromium: 
Ore and concentrate 131,356 20,407 -- Philippines 17,907; Pakistan 2,500. 
oe and hydroxides .. .. 636 1,636 1,558 Uni Kingdom 53. 
Oxides and hydroxidess 3 16 _. All from United Kingdom 
Metal including ie all forme =e 14 Em ener: 9; Balcium Luxembourg 
Copper: "E 
Gre and concentrate 43,861 14,481 m canada ; 31505 Philippines 20,888; 
exico 15, 
idee ean 49 90 — All from Hong Kong. 
Sulfate — o 8 1 9 DE Do. 
Metal including alloys: 

EBD A LC. 85,858 3,620 _. Hong Kong 2,807; Singapore 435. 
Unwrought__—----------- 96, 59,545 50 Kr 7 A 38, 528; Belgium Lusembourg 
Semimanufactures 3,117 31,474 10 Japan 26,885; Hong Kong 2,381. 

Gold: 
Ore and concentrate 
value, thousands NA $7,026 el Canada $4,980; Philippines $2,046. 
Metal including alloys, unwrought 
and partly wrought _troy ounces . 20,869 8,248 _. Japan 4,761; Hong Kong 3,487. 
Iron and steel: 
un ore and concentrate 3,068, 854 4,420,440 -— Australia 4,420,386. 
etal: 
Scrap 2.2 soe eee 1,382 67,361 NON Netherlands 30,617; Japan 14,844; 
Hong Kong 12 591. 
Pig iron, cast iron, related 

materials 797,250 246, 130 () Japan 166,296; Pakistan 77,793. 

Ferroalloys: 
Ferrochromium .......- NA 4,155 -- All from West Germany. 
Ferromanganesee — _ — 500 8,900 -— Japan 4,000; Spain 3,200. 
Unspecified- .. 20,790 6,217 100 Belgium-Luxembourg 5 5,531; France 
Steel, primary form 601,097 1,310,060 _. Japan 798,599; Australia 234, 094; 
weden 48, 8 26 
Semimanufactures l 
ousand tons 8,259 9,978 4 Japan 7,597; West Germany 562; 
ong Kong 529. 
Lead: 
Oxides _________-__- ~~~ E 19 -— All from West Germany. 
Metal including alloys: 
OCT acs nc a 2 218 -- Hong Kong 199. 
Unwrought____________ __ 1,327 6,323 8 Japan 5,582; Hong Kong 569. 
Semimanufactures 30 531 -— Japan 519. 
Magnesium: Metal including alloys, all 
TOF 1,002 1,307 1,261 Japan 4 
Manganese: Oxides |... 1,030 35 e Hong Kong 21; United Kingdom 14. 
Mercur 76- pound flasks_ _ NA 206 — All from West Germany. 
Molybdenum: Metal including alloys, all 
e ae ee un Act (3) 2 1 Japan 1. 
Nickel: 
Ore and concentrate 38,322 NA 
Metal including alloys, all forme 853 146 NA . Hong Kong 79; United Kingdom 39. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. — 295 1,805 (3) Japan 1,518; Hong Kong 287. 
Rare earth metals kilograms_ _ 1,500 MS 
Selenium, elemental_____________ 8 20 _. All from Canada. 
Silver: 
Ore and concentrate 1 6 "T Do. 
Metal including alloys, unwrought 
and partly wrought 
- thousand troy ounces. . 1,440 13,030 nk United Kingdom 12,732; Japan 276. 
n: 
Oxides eo Eas 26 32 _. Mainly from Italy. 
Metal including alloys, all forme 16 93 3 Hong Kong 70; Japan 18. 


See footnotes at end of table. 
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Table 3.— China: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium: Oxides. |... ......... 
Tungeten: Metal including alloys, all 


Uranium and/or thorium: Ore and 


concentrate value, thousands. 
Zinc: 

Ore and concentrate 

Oxides — i ↄ ] w&˙⁵! . ee 


Metal including alloys, all forms ...... 


Zirconium: Ore and concentrate 
INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
erate: Corundum, emery, pumice, 
Artificial Corundum __________ 
Dust and powder of precious and semi- 
precious stones, excluding diamond 
value, thousands 
Grinding and polishing wheels and 
stones 
Asbestos, crude 777. 1 


Diamond: 
Gem, not set or stru 
value, thousands 


Industrial stones 
Diatomite and other infusorial earth .. _ _ 
Feldsper, fluorspar, related materials 
Fertilizer materials: Manufactured: 

Ammonia _________________ 


Nit rogenous _ _ thousand tons 
Phosphatic __________~- do- 
otass ic do— 
Unspecified and mixed do- 
Graphite, natur oel 
G and plasterõrn 
Iodine including bromine and fluorine _ _ 
Mer ca ee Ü¹ . 8 
8 compounds 


Crude including splittings and waste _ 
8 including agglomerated split- 
Phoephhíed Crüde ( 
o: iae mineral: Iron oxides and hy- 
roxides, processed 
Precious and semiprecious stones other 


than diamon 


Natural value, thousands 
Synthetic ____________ do____ 
Salt and brinne 


Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 
Sulfate, natural and manufactured _ _ 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked________________ 
Limestone other than dimension 


Sulfur: 
Elemental, crude including native and 
foduct. ie ot ks ocu ge te 


Sand other than metal- bearing 


Talc, steatite, soapstone, pyrophyllite _ _ 
See footnotes at end of table. 


1983 


5,260 


1984” 


195, 921 
60 


581 


272 
600 
157 


14 
819,059 
80 
3,094 


$6,569 


$8,996 


NA 


19 
235,740 
598 


United 
States 


718 


Sources, 1984 
Other (principal) 


J pU 2,972; Hong Kong 335; France 
Japan 6. 


All from Australia. 

France 1 125 1 315. 

Canada 44,785; Spain 38,638; Aus- 
tralia 31, MZ 

All from West Germany. 


Hong Kong 571. 
Hong Kong 45; Japan 8. 


Hong Kong $53. 


Hong Kong 148; Japan 64; Italy 39. 

Singapore 123, Pakistan 34. 
ingapore 

All from Hong Kong 

Hong Kong 388. J apan 320,347. 


All from S 
Hong Pong 827: Japan 751; Singa- 
pore 38 


United Kingdom $3,554; Hong Kong 
$1, „139; ; Belgium-Luxembourg 

Belgium Luxembourg $894 

Hong ours AA rmany 4. 

All from Hong Kong. 


Hong Kong 
Pakistan t 152 Hong Kong 137; 
Canada 128. 


Turkey 81; Morocco 78; Tunisia 74. 
Canada 577: West Germany 87. 
Italy Spain 63; Netherlands 45. 


apan. 
Ho Kong 16; Japan 23. 
rom Japan. 
All from Hong Kong. 
All from Japan. 


Mainly from Hong Kong. 
Morocco 205,740. 


Hong Kong 564. 


Hong Kong $4,021; West Germany 
2480 


Hong Kong $20. 
Hong Kong 554; Japan 33. 


Hong Kong 106,189; France 31,251. 
Hong Kong 96. 


Italy 183; Mexico 153; Portugal 95. 
Hong Kong 4, ap ; Italy 531. 

All from Ho ong. 

Hong Kong 4.068. 


Canada 248, 666. 
Japan 78, 931; Philippines 19,974. 
Hong Kong 481. 
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Table 3.— China: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 30 
Carbon blaceckk k 947 
Anthracite and bituminous 19,108 
Lignite including briquets ~~~ - EM 
Coke and semicoke. . ..........- 8,806 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels. _ 16,588 
Gasoline do- 10,758 
Mineral jelly and wasn do- 2,175 
Kerosene and jet fuel! do— 18,625 
Distillate fuel oli do- 146,164 
Lubricants______~______ do____ 47,361 
Residual fuel oil do- 521,109 
Bitumen and other residues do- 1,600 
Bituminous mixtures do— 618 
Unspecified |... do- 189 


preliminary. NA Not available. 


Sources, 1984 
1984 : 
2 555 Other (principal) 
23 EA Hong Kong 22 


ng 22. 
7,520 236 Hong Kong 2,161; West Germany 
2,152; Australia 2,147. 


184,641 -- All from Australia. 
20 — All from Singapore. 
1,506 -— Japan 1,500. 
26,506 _. Hong Kong 26,460. 
20,855 ~- Hong Kong 16,499; Belgium- 
Luxembourg 3,417. 
3,730 527 W 1,385; Hong Kong 
21,397 Lu Yugoslavia 17,344; Hong Kong 4,053. 
248,713 ze Hong Hong 209,783; Singapore 
113,211 (7) dJa 47,318; dud Kong 42,175; 
Sapore 15,253. 
458,500 -— Hong Kong 438,201; Spain 16,743. 
5,606 -- Hong Kong 4,394; Singapore 1,212. 
273 -— Japan 267. 


1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be 
taken as a one presentation of this country’s mineral imports. These data have been compiled from United Nations 


information an 
Wess than 1/2 unit. 
Unreported quantity valued at $895,000. 
“Unreported quantity valued at $3,000. 
5Unreported quantity valued at $70,000. 


data published by the partner trade countries. 


Excludes unreported quantity valued at $7,438 in 1989 and $7,637 in 1984. 


7Unreported quantity valued at $687,000 


COMMODITY REVIEW 


METALS 


Aluminum.—China's bauxite resources 
were estimated at 1.2 billion tons, of which 
400 million tons was considered industrial 
reserves. Bauxite reserves in Shanxi Prov- 
ince accounted for 3096 of the total with the 
bulk of the remainder in Guangxi, Guizhou, 
Henan, Liaoning, and Shandong. About 
one-third of the deposits can be strip-mined. 
In the long term, however, development of 
underground bauxite mines will be essen- 
tial. China's bauxite is mostly monohydrate, 
the diaspore type with an aluminum-to- 
silica ratio of 4 to 7. The alumina content 
ranges from 55% to 70%. The bauxite is 
hard, difficult to abrade, and poorly soluble. 
The high silica content makes the ore recal- 
citrant to caustic leaching by the Bayer 
process or to oxidation by sintering. The 
energy consumption in China to produce 
alumina from bauxite is twofold higher 
than in countries where aluminum trihy- 
drate or friable aluminum monohydrate is 


used as the raw material in the Bayer 
process. Furthermore, energy consumption 
is high in the electrolytic process, and for 
each ton of metal produced, the consump- 
tion is 1,000 to 2,000 kWeh higher than in 
countries with advanced technology. 

China’s four aluminum bases are in Guiz- 
hou, Henan, Shandong, and Shanxi. There 
were nine surface mines; underground in- 
dustrial production mining was still being 
tested. China had four plants producing 
aluminum oxide. There were 30 electrolytic 
smelters having a capacity of 470,000 tons of 
aluminum metal. Annual consumption of 
aluminum metal was 525,000 tons. 

China’s large aluminum smelters are in 
Fushun, Liaoning (100,000 tons per year), 
and Guiyang, Guizhou (80,000 tons per 
year). The Guiyang plant and the plants at 
Qingdao, Shandong (16,000 tons per year), 
and Qingtongxia, Ningxia (31,000 tons per 
year), were undergoing expansion. The bulk 
of the remaining metal producing capacity 
included Wuhan, Hubei (35,000 tons per 
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year); Sanmenxia, Henan (30,000 tons per 
year); Lanzhou, Gansu (25,000 tons per 
year); Taiyiian, Shanxi (18,000 tons per 
year); Hefei, Anhui (16,000 tons per year); 
Changchun, Jilin (16,000 tons per year); 
Jiaozuo, Henan (16,000 tons per year); 
Changsha, Hunan (15,000 tons per year); 
and Kunming, Yunnan (15,000 tons per 
year). 

During the seventh 5-year plan, construc- 
tion of three smelters was to be completed: 
Baiyun, Gansu (capacity not available); 
Pingguo, Guangxi  (300,000-ton-per-year 
alumina capacity and 100,000-ton-per-year 
metal capacity); and Datong, Qinghai 
(100,000-ton-per-year metal capacity). A 
50,000-ton-per-year smelter was also being 
considered at Diandong, Yunnan. China 
was looking to purchase surplus foreign 
plant capacity for installations at Baiyin 
and Qingtongxia. Furthermore, construc- 
tion of the alumina plant (660,000 tons per 
year) at Hejin Xian, Shanxi, was to be 
completed in 1987. In addition, China’s 
largest alumina facility at Zhengzhou, He- 
nan, was to be expanded from 200,000 to 
500,000 tons per year. | 

Aluminium Pechiney S.A., a subsidiary of 
Pechiney of France, was to provide a baux- 
ite digestion unit for the alumina plant in 
Hejin Xian. The digestion package would 
include two units to process diasporic baux- 
ite. Aluminium Pechiney was to supply 
engineering, research assistance, a portion 
of the equipment, construction, and startup 
supervision. In addition, Aluminium Pechi- 
ney has been negotiating with China to 
provide technology for the Pingguo project 
and for a proposed integrated bauxite- 
alumina-aluminum complex near Nanning, 
Guangxi. During 1984-85, Aluminium Pe- 
chiney provided China with five coilers for 
aluminum sheet, two continuous casters for 
aluminum sheet, and a facility to produce 
high-purity aluminum foil. 

Conditions were considered favorable to 
the development of China's aluminum in- 
dustry. It has abundant bauxite and water 
resources with potential hydropower of 370 
million kilowatts. However, installed hydro- 
power capacity was only 5% of the potential 
hydropower resources. The prospects for 
greatly expanding production in Shanxi 
was particularly promising because of the 
hydropower resources of the Huang He and 
its rich coal and bauxite reserves. 

China signed a letter of intent to pur- 
chase a 10% interest in the 150,000-ton-per- 
year aluminum smelter under construction 
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at Portland, Victoria, Australia. The smelt- 
er was jointly owned by the Victoria State 
government and Alcoa Australia Ltd., a 
subsidiary of the Aluminum Co. of America. 

Copper.—China's reserves of copper ore 
were estimated to exceed 50 million tons of 
metal. Most of the deposits were low grade 
with 56% of the reserves containing less 
than 1% copper. For example, in the Da- 
heishan Mine in Jilin, the ore graded 0.03% 
while that in the Jinduicheng Mine in 
Shaanxi, only 0.028%. Ores that grade over 
196 copper were considered rich deposits in 
China. Deposits grading 1% to less than 2% 
copper constituted 37% of the reserves in 
China. Those with a grade of 2% accounted 
for 6% of the reserves while those over 3% 
accounted for less than 1%. 

Most of the copper resources were not 
developed and were situated in remote 
areas where transportation facilities were 
inadequate. Other conditions such as low- 
grade ore were deterrents to investment 
and development. Under the Seventh Eco- 
nomic Plan, copper development was not 
given high priority. The emphasis was 
placed on expanding aluminum production 
followed by lead and zinc production. There- 
fore, China was expected to continue to be a 
net importer of copper ore, concentrates, 
and metal. 

The copper sulfide deposits in northeast- 
ern Jiangxi around Dexing constituted one- 
fifth of China's verified reserves. Other 
major mining areas centered around Tong- 
ling, Anhui; Baiyin, Gansu; Daye, Hubei; 
Zhongtiao Shan, Shanxi; and Dongchuan, 
Yunnan. 

Annual metal output recently has been 
450,000 tons while 250,000 tons of metal has 
been imported annually to meet demand. 
The capacity of China's copper refinery- 
smelter facilities was 465,000 tons. 

Development of the Yongping Mine, part 
of the Dexing copper mining district in 
Jiangxi, was completed in 1985. The Yong- 
ping Mine was developed to be one of the 
nation's largest copper producing facilities 
with eventual concentrate output of 200,000 
tons per year. Production of copper metal 
began in late 1985 at the Guixi smelter. The 
Guixi smelter processed Dexing concentrate 
to produce 90,000 tons of metal per year. 

Gold and Silver.—According to the Min- 
istry of Geology and Mineral Resources, 
China's gold reserves total 13 million troy 
ounces ranking fourth in the world after 
the Republic of South Africa, the U.S.S.R., 
and the United States. Its annual gold 
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output stands sixth in the world following 
the Republic of South Africa, the U.S.S.R., 
the United States, Canada, and Australia. 
At the National Gold Mine Work Confer- 
ence, convened at Beidaihe outside of Beij- 
ing in October, it was announced that China 
was to double its gold production in 1990 
over the present output. Production in 1985 
was estimated by analysts from market 
economy countries at about 2 million troy 
ounces. 

With the exception of Shanghai, all Prov- 
inces, Autonomous Regions, and Municipal- 
ities have recorded gold deposits. Alluvial 
gold was prevalent in most of the rivers in 
northeast and northwest China, Shandong 
Province, and Nei Monggol. Zhaoyuan 
County in Shandong was the largest pro- 
‘ducing county with an annual output of 
129,000 ounces. Other counties, each pro- 
ducing 16,000 ounces annually, were 
Huangxian, Muxi, and Rushan in Shan- 
dong; Kuangcheng, Qianxi, and Qinglong in 
Hebei; Lingbao and Songxian in Henan; 
Harqin and Qahar in Nei Monggol; Beipiao 
in Liaoning; and Mojiang Hani in Yunnan. 
The largest nugget found to date was in 
Ganze, Sichuan. It weighed 4.2 kilograms 
and measured 235 millimeters long, 135 
millimeters wide, and 35 millimeters thick. 

Gold production in Shandong accounted 
for 25% of the national output in 1985, or 
58% of all the gold output controlled by the 
state. The Jiaojiashi deposit in Shandong 
was estimated to constitute one-third of the 
nation's gold reserves. Jiaojiashi is sit- 
uated at Shibian near Shanshan Dao in the 
Jiaodong area of Yexian County. Develop- 
ment of the Jiaojiashi Mine was to be 
completed in 1987 and was expected to 
produce 1,500 tons of ore per day. The 
surface mine covers over 5 hectares and the 
disseminated gold occurrence is 2 meters 
below the surface. 

China's largest project for recovering gold 
and silver from sulfuric acid waste solution 
was completed in early 1985 in Rushan 
County, Shandong. This plant processes 
12,000 tons of sulfuric acid per day, and the 
annual recovery of gold and silver was 
expected to be 59,000 ounces each. 

Gold in Heilongjiang ranks second to 
Shandong in production and reserves. Pro- 
vincial officials were seeking foreign assist- 
ance to expand output from Fukeshan, 
Laogow, and another mine by 107,000 
ounces per year. 

Gold production from all sources was 
estimated to reach 1.9 million ounces in 
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1985. About one-half of the total was by 
small licensed operations or individuals. 

To encourage new finds, the Government 
was offering a monetary award in yuan and 
U.S. currency for deposits containing 1 ton 
of gold. To discourage smuggling, the state 
was imposing stiff fines and penalties. In 
addition, the state increased the purchase 
price of gold by 3096. 

Development of the Shuitai gold mine in 
Shangling County and the Zhanggongling 
gold-silver mine in Hexian County, both in 
Guangxi, are state projects. When com- 
pleted, the Zhanggongling Mine will have a 
daily output of 150 tons of ore. 

The Shilipu silver mine, in Zhaoyuan 
County, Shandong, went into operation on 
May 1, 1985. Reserves of this mine are 
20,000 tons. The daily ore treating capacity 
is 100 tons with silver recovery of 91%. 

In 1986, China plans to use 120,000 ounces 
of gold to mint commemorative and anni- 
versary gold coins compared with 85,000 
ounces in 1984 and 100,000 ounces in 1985. 
China began minting Panda coins in 1982. 
The largest coin was issued in 1984 and 
weighed 1 troy pound. On May 20, 1985, the 
People's Bank of China issued a set of five 
gold coins commemorating the giant panda 
with a gold purity of 99.9%. The obverse of 
the coin depicts the Hall of Prayer for Good 
Harvests of Beijings Temple of Heaven. 
The gold content of these coins range from 
0.05 to 1 ounce. Beginning in 1986, a new 
Panda coin will be added annually. 

Iron and Steel.—China is a major produc- 
er of iron and steel, ranking fourth after the 
U.S.S.R., Japan, and the United States in 
order of tonnage. Expansion of capacity, 
however, is limited because of old, outdated 
facilities and lack of high-grade iron ore. 
Although China has verified iron resources 
of 47 billion tons, it is mostly low-grade ore. 
Only 2.4% of the resources are direct- 
shipping ore. Deposits containing 35% to 
90% iron constitute 5% of the resource 
base. The balance contained an average of 
less than 34% iron. 

The output of low-grade iron ore increas- 
ed from 110 million tons in 1980 to over 130 
million tons in 1985. Aggregate capacity of 
China’s mines reached 135 million tons per 
year as a result of mine expansion and 
development, which added 22 million tons 
during the sixth 5-year plan. 

The targeted output for steel in the year 
2000 was 95 million tons necessitating ore 
output of 255 million tons. The shortfall in 
iron ore would have to come from mine 
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development and expansion or be imported. 

A large portion of China’s iron resources 
are where hydrologic conditions are com- 
plex and in areas with inadequate transpor- 
tation. The reserves of existing mines in 
these areas total 6 billion tons. A capacity of 
50 million tons per year could be added by 
completing new mine development current- 
ly under construction and by expanding 
existing mines and upgrading equipment. 
Six billion tons of ore are in areas where 
there are no mines. Development of these 
deposits could yield 60 million tons annual- 
ly. By maintaining current capacity of 135 
million tons and establishing a new capaci- 
ty of 110 million tons from expansions and 
new mines, China could fill the gap between 
supply and demand through imports to 
meet the steel output target in the year 
2000. 

Based on steel imports of 8 million tons 
per year, the state has used more than $3 
million in foreign currency annually. Since 
the end of 1981, state stockpiles of steel 
remained at 21 million tons. If China were 
to reduce annual imports by one-third in 
the next 5 years and draw an equivalent 
amount from the state stockpile, $5 billion 
would be available to develop new mine 
capacity of 110 million tons as well as the 
necessary infrastructure. 

During 1949-80, state investment for mine 
development accounted for 20% of the budg- 
et in the iron and steel sector. This amount 
was inadequate for the development and 
expansion of iron ore mining. For instance, 
state funding for the captive mines of the 
steel complex at Anshan, Liaoning, was 
insufficient yielding a shortfall in supply 
for Anshan of 4 million tons of ore annually. 
State investment in mines for the Shoudu 
complex in Beijing was 32% of the budget, 
which only maintained ore output. How- 
ever, the annual expenditures of 40% of the 
budget for the mines of the steel complex at 
Panzhihua, Sichuan, was sufficient. 

The large iron and steel complexes have 
captive mines that usually have higher 
grade ore. However, consideration was 
being given to separating mining from steel- 
making. It was believed that this would 
stimulate mine productivity through com- 
petition. Moreover, mines would service 
local ironmaking facilities rather than a 
distant single enterprise. 

Construction of an underground mine 
was completed in late 1985 in central 
Shandong Province, near Jinan. Annual 
capacity of this mine was 2.5 million tons of 
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iron ore. | 

With the exception of Xizang, all Prov- 
inces, Autonomous Regions, and Municipal- 
ities in China had production facilities for 
iron and steel. The large complexes, which 
produced over 1 million tons of steel per 
year, were situated at Anshan, Baotou, 
Beijng, Benxi, Ma'anshan, Panzhihua, 
Shanghai (three mills), Taiyüan, Tangshan, 
Tianjin, and Wuhan. In addition, there 
were 10 independent mills producing spe- 
cialty steel. There were over 800 local oper- 
ations, which collectively produced 20% of 
the steel. 

China's largest steel complex was in 
Anshan, Liaoning. Installation of a top- 
blown converter at the third steel mill 
boosted Anshan's annual steel capacity to 7 
million tons and its steel products output to 
5 million tons. The 3.1-million-ton-per-year 
steel complex at Wuhan, Hubei, was Chi- 
na's second largest. The complex was under- 
going renovation to increase annual capaci- 
ty to 4 million tons of steel. A blast furnace, 
open-hearth furnace, and coking oven were 
being rebuilt. À used sintering plant with a 
rated capacity of 200,000 tons per month, 
purchased from France, was to be installed 
at Wuhan. 7 

In an experiment to streamline industrial 
integration, the central Government reas- 
signed the management of Wuhan from the 
Ministry of Metallurgical Industry to local 
authority. In addition, 11 small neighboring 
plants, which manufacture rolled steel, 
sheets, strip, tubes, wire, coke, and other 
materials, were merged with Wuhan. 

The Panzhihua steel complex at Dukou, 
Sichuan, was being. expanded by the addi- 
tion of a blast furnace, a rolling mill, and 
other facilities. When completed in 1989, 
annual steel capacity will increase from 1.7 
to 2.4 million tons. The steel mill at Tai- 
yiian, Shanxi, was also undergoing moderni- 
zation. When completed in 1990, annual 
production of pig iron will be 1.1 million 
tons and that of steel, 1.5 million tons. 

A feasibility study was being conducted 
for construction of a steel complex near 
Beilun Harbor in Ningbo, Zhejiang, in 1985. 
Plans were for a 3-million-ton-per-year mill 
to be completed by 1990. Plans for expan- 
sion to 6 million tons were also included in 
the study. | 

A feasibility study was completed on es- 
tablishing a small steel enterprise in Hain- 
an Dao, Guangdong. The study included de- 
veloping an iron ore deposit and a 300,000- 
ton-per-year steel mill with rolling facil- 
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ities. 

Other investments in the steel sector 
included renovation of the mills at Ling- 
yuang, Liaoning, and Xingfu, Shandong. 

Firing of the 4,063-cubic-meter-inner- 
volume blast furnace in September marked 
the completion of the first-phase construc- 
tion of the Baoshan steel complex outside 
Shanghai. Initial production of steel from 
Baoshan during 1985 was projected at 
300,000 tons. The blast furnace with a daily 
output of 10,000 tons of iron was imported 
from Japan. The complex’s first-phase an- 
nual production capacity was expected to 
reach 3,000,000 tons of iron, 3,800,000 tons 
of steel, 500,000 tons of seamless steel tube, 
and 2,100,000 tons of steel billets. Second- 
phase construction, to be designed and un- 
dertaken by Chinese technicians, will in- 
clude blast furnaces and sintering and cok- 
ing facilities. Imported equipment will in- 
clude two continuous rolling mills to pro- 
duce 3 million tons of steel plates and billets 
per year, a 4-million-ton-per-year hot- 
rolling mill, and a 2-million-ton-per-year 
cold-rolling mill for steel plates and billets. 
After completion of second-phase construc- 
tion, Baoshan was expected to produce 6.5 
million tons of iron, 6.7 million tons of steel, 
4.2 million tons of steel products, and 1.2 
million tons of steel billets annually. 
Baoshan was slated to be China’s second 
largest steel center after Anshan in north- 
east China. 

Startup of a converter in December mark- 
ed the opening of the small Jiuquan steel- 
works in Jiayuguan, Gansu Province. An- 
nual capacity of the steelworks in Jiayu- 
guan, including Jiuquan, was 500,000 tons 
per year. Jiuquan was negotiating the pur- 
chase of a 200,000-ton-per-year wire rod mill 
for installation and commissioning in 1986. 

Lead and Zinc.—China's resources of 
lead and zinc are large and widespread. 
Reserves of zinc were considered particular- 
ly rich. However, present output of lead was 
only 180,000 tons per year and that of zinc, 
250,000 tons per year. Domestic production 
did not meet annual demand. Since 1950, 
annual imports of lead averaged 41,000 tons 
and that of zinc, 160,000 tons. During the 
seventh 5-year plan, lead-zinc was given 
second priority to aluminum for develop- 
ment in the nonferrous sector. 

Development of China’s largest lead-zinc 
mine was under way at Changba, Gansu. 
Reserves at this surface mine were esti- 
mated at 45 million tons of high znc- 
bearing material. Construction of a 150,000- 


MINERALS YEARBOOK, 1985 


ton-per-year zinc smelter was planned in 
Beiying, 70 miles northwest of Lanzhou to 
process the output from Changba. A prelim- 
inary agreement was signed with the Fede- 
ral Republic of Germany’s Lurgi Gesellsch- 
aften for a 50,000-ton-per-year lead smelter. 

A small mine was being developed at 
Jishuimen, Guangdong. Annual ore produc- 
tion capacity was expected to be 200,000 
tons to produce 1,200 tons of lead, 110 tons 
of zinc, and 220 tons of tin per year. 

Expansion of China’s largest electrolytic 
zinc smelter was under way. China was to 
import technology and equipment to be 
installed at Zhuzhou, Hunan, to increase 
annual zinc production from 100,000 to 
135,000 tons. 

A letter of intent was ratified with Mitsui 
Mining & Smelting Co. Ltd. of Japan to 
install a new 60,000-ton-per-year vertical 
retort zinc smelter at Huludao, Liaoning. 
The new smelter will replace the existing 
vertical retort, which dates back to 1950. 
Completion of this project was expected in 
1987. 

A large lead-zinc complex was to be con- 
structed at Lanping, Yunnan. The complex 
will include mining, ore beneficiation, and 
smelting facilities. Initial plans called for 
an annual smelting capacity of 60,000 tons 
of combined lead and zinc, which would be 
expanded to 200,000 to 300,000 tons. This 
was a joint venture between the Yunnan 
Provincial government and CNNMIC. De- 
spite expansions in mine and smelter capac- 
ity, China was expected to continue as a net 
importer of lead and zinc during 1986-90. 

Molybdenum.—China has large resources 
of molybdenum distributed mainly in the 
north. Extraction of molybdenum from por- 
phyry copper at Jinduicheng, Shaanxi, was 
being doubled from 4 to 8 million pounds of 
contained molybdenum. Over 1,500 tons of 
molybdenum disulfide was produced from 
concentrates from the Yangjiachangzu 
Mine in Jinxi, Liaoning. Molybdenum disul- 
fide was also produced from concentrates 
from the Wangdaofeng Mine in Heilong- 
jiang. In addition, molybdenum concentrate 
was produced from a mine at Xiaosigu, 
Hebei. There are also rich occurrences of 
molybdenum in the copper deposits of Dex- 
ing, Jiangxi; the tungsten deposits at 
Shinzhuyuan, Hunan, and in the Provinces 
of Jiangxi and Yunnan; and the molybde- 
num deposits in Henan and Liaoning. Al- 
though China could be a new major export- 
er, it most likely will not because of the 
currently depressed world market. 
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Nickel.—The nickel occurrence at Jin- 
chuan, Gansu, is the second largest nickel 
sulfide deposit in the world after a Canadi- 
an deposit. The Jinchuan deposit accounts 
for more than 60% of China’s nickel re- 
serves. The electrolytic plant at Jinchuan 
produced cobalt, nickel, and platinum-group 
metals. The mine output and recovery, after 
dressing and smelting of nickel, was about 
20,000 tons in 1985. 

Under a licensing agreement, a nickel 
flash furnace was purchased from Outo- 
kumpu Oy of Finland for installation at 
Jinchuan, Gansu. The furnace had a capaci- 
ty of 350,000 tons of nickel concentrate per 
year. 

A large nickel deposit was reported at 
Huangshan, Hani, along the Ertix River in 
Xinjiang. Other metals in the deposit in- 
clude cobalt, copper, gold, platinum-group, 
and silver. There also are rich nickel occur- 
rences in the Changbai Mountains in Jilin 
Province. 

Rare-Earth Minerals.—China’s reserves 
of rare-earth minerals are the largest in the 
world. After the United States, China was 
the second largest producer. Calculated in 
terms of rare-earth oxide (REO), China’s 
reserves were estimated at 37 million tons, 
five times that of the rest of the world. 
Although rare earths occur in 18 Provinces 
and Autonomous Regions, it is concentrated 
mainly in Nei Monggol, Jiangxi, Hunan, 
and Guangdong. China’s largest mine was 
the mixed bastnaesite-monazite-magnetite 
deposit at Bayan Obo, Nei Monggol. Mine 
output was transported by rail to Baotou for 
processing. Installation of a third REO sepa- 
ration plant at Baotou was completed in 
June 1985. Production from the new plant 
began in early July, increasing the annual 
output for neodymium oxide alone from 0.5 
to 20 tons. China’s REO production in 1985 
was 9,000 tons. 

Reserves of REO in Jiangxi was estimated 
at 8 million tons. Jiangxi’s 30 mines pro- 
duced 600 tons of REO in 1985 compared 
with 200 tons in 1984. 

There were 10 operations producing rare- 
earth products with the major ones being 
the Yuilong chemical plant in Shanghai, 
Baotou Rare Earth Corp., Gansu Rare 
Earth Corp., Jiangxi Rare Earth Corp., and 
Guangdong Zhu Jiang smelter. The aggre- 
gate REO production of this operation ca- 
pacity exceeded 12,000 tons per year. Be- 
cause of increased demand for neodymium 
for permanent magnets, China was expand- 
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ing neodymium production capacity from 10 
to 100 tons per year. 

Although China was a major producer 
and exporter of rare earths, domestic con- 
sumption was small. Chinese consumption 
for metallurgical uses was one-seventh that 
of the United States. The amount used in 
glass and ceramics was one-twentieth that 
of Japan. The amount used in phosphors as 
yttrium oxide, a compound associated with 
rare earths, was one-twenty-fifth that of 
Japan. China replaced Malaysia and Thai- 
land as the major supplier of yttrium to 
Japan. In 1984, Japan imported 263 tons of 
yttrium, of which 183 tons was from China. 

Tin.—China has rich tin resources and its 
tin reserves accounted for 15% of world 
reserves. China also was a major tin pro- 
ducing country. Since 1949, annual produc- 
tion averaged 20,000 tons with peak produc- 
tion of 30,000 tons occurring in the late 
1950’s. Since 1949, China’s annual exports 
of tin averaged 13,000 tons. Exports have 
dropped from a high of 30,000 tons in 1980 
to 2,600 tons in 1984. 

China’s tin resources are mostly situated 
in the south in the Provinces of Guangdong 
(includes Hainan Dao), Guangxi, Hunan, 
Jiangxi, and Yunnan. Production from 
Gejiu in Yunnan and Dachang in Guangxi 
was believed to have accounted for 80% of 
the national output. Both Gejiu and Da- 
chang are multimetal paragenetic deposits. 
In addition to tin, there are inclusions of 
antimony, arsenic, bismuth, cadmium, cop- 
per, gallium, lead, silver, sulfur, tung- 
sten, and zinc. One of the tasks for the tin 
industry was to raise the recovery of asso- 
ciated metals. 

China’s tin industry was plagued with a 
lack of water, electricity, tailings storage 
facilities, and poor ore dressing technology. 
The tin recovery rate in ore dressing was 
low. At Gejiu, the ore dressing plants are 
out of production 4 to 5 months per year, 
reducing output by about 2,000 tons each 
year. In addition, the Gejiu Mines have 
serious radon and dust pollution hazards. 
The first-stage development of the Dachang 
Mine has been completed. However, an 
electricity shortage prevented full oper- 
ation, reducing annual output by 4,000 tons. 

China plans to construct a 6,000-ton-per- 
year smelter at Liepin, Guangxi, raising the 
nation’s annual smelter capacity to over 
20,000 tons. However, it was also proposed 
that one modern smelter for China’s 
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medium-grade concentrate would be more 
efficient. 

Titanium.—China has rich titanium re- 
sources and its verified reserves were more 
than 20% of the world total. The titanium 
resources are mainly concentrated in the 
titaniferous magnetite in Panxi, Sichuan, 
followed by the heavy mineral sands in 
Guangdong and Guangxi, and the titanif- 
erous magnetite in Hebei. 

China began producing titanium sponge 
in 1958 with a production capacity of 60 
tons per year. The capacity at yearend 1985 
was 2,500 tons per year. Sponge was pro- 
duced at Zunyi, Guizhou; Fushun, Liaoning; 
and Shanghai. The capacity of each plant 
was small, with the largest being only 800 
tons per year. During 1986-90, plans were to 
renovate and expand the existing metal 
producing facilities to double output. 

Annual production for titanium dioxide 
was 25,000 tons. However, the output was 
too small to meet demand, necessitating 
imports of large amounts. The largest tita- 
nia producing plant was only 5,000 tons per 
year. Plans were being made to begin utiliz- 
ing the 9 billion tons of ilmenite reserves at 
Panzhihua, Sichuan. A plant to produce 
synthetic rutile from ilmenite was proposed 
for Zigong, Sichuan. Initial output of tita- 
nium dioxide would be for pigment produc- 
ton exclusively and later, a small portion 
for metal production. 

Tungsten.—China has rich tungsten re- 
sources, and its reserves accounted for more 
than 5096 of the world total. Furthermore, 
China ranked first in world production of 
concentrate and in exports, which account- 
ed for about 4096 of world trade. However, 
the industry lacked competitive power base 
ranging from processing to finished prod- 
ucts. The mining sector used backward 
technology and obsolete equipment, result- 
ing in a recovery rate of only 20% to 40% 
after extraction and dressing. The metal 
processing sector lacked analytical technol- 
ogy and quality control. Exports continued 
to be mainly concentrates and not value- 
added manufactures. Moreover, the value of 
exports have declined because of the uneven 
quality of tungsten concentrate. | 

In late 1985, the China Tungsten Industry 
Association was formed in Nanchang, 
Jiangxi. Jiangxi was the largest producing 
Province, followed by Hunan, and was con- 
sidered the tungsten capital of China. The 
association was to assist the development of 
high-quality products, promote trade, and 
disseminate marketing information to tung- 
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Sten producers and manufacturers in China. 

China was to adopt strong measures for 
an overall reorganization and technical 
transformation of the industry, increase 
scientific research, raise the quality and 
competitive position of tungsten products, 
and increase the proportion of semifinished 
and manufactured products. 

The major producers of tungsten prod- 
ucts in China were the Ganzhou smelter, 
Jiangxi; Jindong Chemical Works, Sichuan; 
Zigong Carbide Plant, Sichuan; Lanshun 
Refractory Alloy Factory, Liaoning; Zhuz- 
hou tungsten and molybdenum smelter, 
Hunan; Nanchang Carbide Plant, Jiangxi; 
Benxi Tungsten and Molybdenum Factory, 
Liaoning; and the Tungsten and Molybde- 
num Materials Plant, Jiangxi. 

Vanadium.—China was a major producer 
and exporter of vanadiferous materials. Va- 
nadiferous slag production was 70,000 tons. 
Panzhihua, Sichuan, accounted for 80% of 
the slag output containing 14% vanadium 
pentoxide; Chengde, Hebei, produced 15% 
slag with 13% pentoxide; and Maanshan, 
Anhui, provided the balance with 17.5% 
pentoxide. One-half of the slag was process- 
ed at Jinzhou, Liaoning, into refined pent- 
oxide, and the remainder was processed at 
plants in Shanghai; Nanjing, Jiangsu; and 
Emei, Sichuan. | 

Other Metals.—More than 80% of Chi- 
na's chromite resources are in remote Prov- 
inces of Gansu, Nei Monggol, Xinjiang, and 
Xizang where mining conditions and trans- 
portation facilities were poor. Most of Chi- 
na's chromite deposits are podiform and in 
lens composed of hard spinels, which are 
not easily dissolved. Although the grade 
was not low, the per-unit power consump- 
tion to produce metal from domestic ore was 
1.4 times that of imported ore. 

The metallurgical complex at Jinchuan, 
Gansu, produced cobalt as a byproduct of 
nickel refining. Cobalt production at 
Jinchuan was estimated at 2,100 kilograms. 
Seventy percent of China’s cobalt reserves 
(elemental content) are in Hainan Dao, 
Guangdong. There are two cobalt occur- 
rences in Hainan, one associated with cop- 
per and the other simply described as the 
largest single deposit occurring at a shallow 
depth with the highest cobalt content. De- 
velopment of a surface mine and ore dress- 
ing facility for the latter deposit was com- 
pleted in mid-1985. The Hainan plant pro- 
duced high-grade powder concentrate. 

Research during the past 4 years by the 
Shanghai Institute of Silicate Research re- 


THE MINERAL INDUSTRY OF CHINA 


sulted in developing high-quality, large 
crystals of bismuth germanate. Because of 
large purchases by Europe, China was be- 
coming the world’s leading producer of 
bismuth germanate. 

Other activities included the construction 
of a beryl mine and plant in Xinjiang 
having a capacity of 100 tons of beryllium 
oxide, building a thermic plant at Minghe, 
Qinghai, to produce magnesium metal, and 
importing technology for the Zhujiang 
smelter in Guangzhou, Guangdong, to pro- 
duce 1.5 tons of yttrium phosphors. 


INDUSTRIAL MINERALS 


Asbestos.—China’s largest asbestos pro- 
ducing area was Shimian County in Si- 
chuan Province. The Shimian facility pro- 
duced 40,000 tons of asbestos, 25% of the 
country’s output. The largest reserves of 
asbestos in China are in northern Qinghai, 
which were estimated at 20 million tons. 
Construction of an asbestos dressing plant 
with an annual capacity of 12,000 tons was 
completed and placed in operation at 
Mangnai in northwestern Qinghai. A sec- 
ond plant having a 5,000- to 10,000-ton-per- 
year capacity was planned for Babao in the 
Qilian Mountains. | 

Barite.—China was the world's largest 
producer of barite having an output of 1 
million tons per year with Guangxi account- 
ing for two-thirds of the total. One-half of 
the output in Guangxi was produced by 
local farmers as a sideline industry. Local 
farmers produced 360,000 tons of barite in 
Xiangzhou County. 

A massive barite deposit was found that 
borders the Provinces of Guangxi, Guizhou, 
and Hunan. The deposit, believed to be the 
largest in the world, has reserves of 400 
million tons. The deposit is near the surface 
and suitable for surface mining. China's 
reserves of barite exceeded 540 million tons. 

Bentonite.—China has large bentonite re- 
sources scattered throughout 17 Provinces. 
Reserves were estimated at 1 billion tons, 
composed equally of sodium and calcium 
bentonite. High-grade deposits are situ- 
ated in Anhui, Henan, Liaoning, Jiangsu, 
Jiangxi, and Zhejiang. China's largest 
mines were Heishen in Liaoning and Linan 
in Zhejiang. Heishen was the largest open 
pit mine in China and had a capacity of 
200,000 tons of ore per year and 50,000 tons 
of bentonite powder per year. Linan was the 
largest bentonite underground mine in Chi- 
na and had an annual capacity of 209,000 
tons. This output capacity included 27,000 
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tons each of sodium and calcium bentonite, 
5,000 tons of activated calcium bentonite, 
117,000 tons of sodium bentonite powder, 
and 3,000 tons of concentrated bentonite. 

China's largest bentonite deposit with 
reserves of 63 million tons was discovered 
near Changchun, the capital of Jilin Prov- 
ince. The 100-meter-thick deposit covers an 
area of more than 3 square kilometers and 
is beneath a coal seam in the Shibeiling coal 
mine. At the 1985 rate of coal mining at 
Shibeiling, 200 tons per day of bentonite 
could be recovered. 

Cement.— Because of the accelerated na- 
tional program to expand China's economy, 
the construction sector was under duress. 
There were over 5,000 cement producing 
facilities employing over 700,000 workers. 
There were 57 large facilities with 100,000 
workers, and the remainder employed the 
balance. The annual production capacity of 
the plants owned by the large enterprises 
was 35 million tons and by the small facili- 
ties, 90 million tons. The average annual 
plant capacity of the larger enterprises was 
only 520,000 tons with the largest being the 
Luilihe and Handan cement works of Beij- 
ing, each producing over 1 million tons. Of 
the small operations, which accounted for 
46% of the national output, 1,925 had shaft 
kilns and 85 had rotary kilns. Out of those 
enterprises with shaft kilns, 131 averaged 
88,000 tons annually; 223 averaged between 
44,000 and 88,000 tons; 1,020 between 10,000 
and 14,000 tons; and 550 with less than 
10,000 tons. The operations with rotary 
kilns accounted for less than 9% of the 
country's cement production. 

China produced a wide variety of cement. 
In addition to ordinary silicate and slag 
cement, other principal types included spe- 
cialty silicate and slag cement for dam 
construction, stress-hardened cement for oil 
wells, expandable and self-stressed cement 
for specialty civil engineering applications, 
fast-setting and fast-hardening cement for 
sand molding and other uses, alumina ce- 
ment for concrete, refractory calcium- 
alumina cement, white cement, and tinted 
cement. 

Cement output by type of product by the 
large producers was as follows, in percent: 
silicate, 19; ordinary, 46; slag, 28; pozzo- 
lanic, 2; and specialty, 5. 

There were large cement producing facili- 
ties throughout China with the exception of 
the Provinces of Ningxia and Xizang. About 
1596 of the national output was in the 
northeast, 27% in eastern China, 25% in 
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the south-central region, 11% in the south- 
west, 7% in the northwest, and the re- 
mainder by small plants distributed 
throughout China. There also has been 
remarkable reduction in transport distance. 
The average rail distance in 1956 was 854 
kilometers compared with less than 350 
kilometers in the 19808. 

There was a drastic change in consump- 
tion pattern from 1950 to the 1980’s as a 
result of China’s modernization program. In 
the 1980’s, cement used for capital construc- 
tion constituted 42% compared with 66% in 
the early 1950’s, maintenance 23% com- 
pared with 6%, and rural demand 35% 
compared with 4%. 

China’s cement industry was plagued 
with many problems. First, air pollution 
was a serious problem. The dust discharged 
from large kilns amounted to more than 1 
million tons each year, and these particu- 
lates along with those from driers, grinders, 
and packaging facilities was 10% of cement 
output. Discharges by small plants, while 
much lower in comparison, amounted to 5% 
of cement output. Second, there was high 
energy consumption. During 1981-85, annu- 
al energy consumption was equivalent to 16 
million tons of standard coal or 32% of that 
consumed in the building industry in China. 
Moreover, the energy consumption per unit 
of preduction was high. In the larger enter- 
prises, energy consumption was 1,446 kilo- 
calories for each kilogram of clinker pro- 
duced, and the energy consumption in wet- 
process kilns was 1,500 to 1,800 kilocalories 
per kilogram. On the other hand, average 
energy consumption by small producers was 
1,127 kilocalories per kilogram of clinker. In 
addition, labor productivity was low. The 
output per person averaged 270 tons in 
large cement works compared with 80 tons 
in small operations. 

China’s first modern cement facility was 
purchased from Japan. This 1.5-million-ton- 
per-year Yidong plant in Tianjin began full 
production in 1984. It was fully automated 
with dust collectors throughout the system. 
Other large plants installed during the 
sixth 5-year plan, each with over a 1- 
million-ton capacity, included the Huaichai 
plant in Jiangsu and the Ningguo plant in 
Anhui. Two other large plants under con- 
struction in Anhui, each with a 1-million- 
ton capacity, were the Taoshan and Digang 
plants. 

Completion of the 1.2-million-ton-per-year 
Zhu Jiang plant in Guangdong was schedul- 
ed for 1988. The plant, imported from Den- 
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mark, was sited on the bank of the Ba Jiang 
at Tanu Maoergang in Huaxian County. 
The Zhu Jiang plant will use high-grade 
limestone from Chili, Huaxian. The Chili 
deposit has more than 230 million tons of 
limestone reserves. 

A silicate cement plant with an annual 
capacity of 600,000 tons was under construc- 
tion at Nancha in Heilongjiang. Completion 
of this plant was expected in late 1988. 

Fertilizer Materials.—China has made 
significant strides in its agricultural output, 
which is necessitated by the indigenous 
population. However, there was a serious 
imbalance in the ratio of nutrient ingredi- 
ents of the fertilizers applied to farmlands. 
In developed countries, the nitrogen-to- 
phosphate-to-potash ratio in fertilizer was 
1.00 to 0.55 to 0.40. In China, the ratio was 
1.00 to 0.71 to 0.002 in 1969 and 1.00 to 0.20 
to 0.002 in 1979 because of a lack of domes- 
tic phosphate. In 1985, the ratio was 1.00 to 
0.26 to 0.06 as a result of expansion of 
domestic phosphate and potash production 
and, most importantly, an increase in im- 
ports of these ingredients. During the early 
1980’s, China imported substantial quanti- 
ties of phosphate. In mid-1985, domestic 
production of phosphate was cut back as a 
result of overstocked imports. The major 
cause of the high inventory was inadequate 
transportation. 

To ensure domestic needs and to preserve 
foreign currency, five major chemical fertil- 
izer projects were under construction: A 
phosphatic complex at Tongling, Guangxi; a 
nitrogenous plant at Yichuan, Ningxia; a 
nitrogenous-sulfuric-phosphatic plant at 
Wiezizhan, Shanxi; and a nitrogenous plant 
each in southern Yunnan and Zhenhai, 


. Zhejiang. The construction of these plants 


illustrated China’s efforts to diversify its 
domestic fertilizer production. The largest 
plant at Wiezizhan was being built by a 
Japanese firm using Norwegian technology. 
The prime contractor for the Tongling plant 
was from Romania. 

In addition, there were four major chemi- 
cal fertilizer projects in the planning stage. 
These included a Sino-Kuwaiti-Tunisian 
joint venture at Qinhuangdao, Hebei; Sino 
ventures at Nanjing, Jiangxi, and Dalian, 
Liaoning, to be built by a British contractor; 
and a Sino-U.S. venture on Hainan Dao. 

In mid-1985, a 1.1-million-ton-per-year ni- 
trogenous fertilizer complex was placed in 
operation in Urumqi, Xinjiang. The ammo- 
nia unit was imported from Japan, and the 
urea unit was codesigned by engineers from 
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China and the Netherlands. In December, 
initial production commenced at the Qixi- 
ashan nitrogenous fertilizer plant in Nanj- 
ing, Jiangxi. The 300,000-ton-per-year am- 
monia unit was imported from France. 

Yunnan Province was China’s largest 
producer of phosphate and had reserves of 
5.3 billion tons (other estimates are as high 
as 20 billion tons). Yunnan had 25 phoe- 
phate mines with an annual output of 3.5 
million tons, accounting for 25% of China’s 
rock output. In addition, there were 26 
phosphate fertilizer plants producing calci- 
um superphosphate, calcium magnesium 
phosphate, yellow phosphorus, and refined 
phosphate rock. Plans were under way to 
mine and beneficiate 12 million tons of 
phosphate annually by the year 2000. 

A low-magnesium (0.2% to 0.5%) phos- 
phate deposit was discovered at Dianchi, 
Yunnan. This was the first verified large 
deposit of low-magnesium phosphate in 
Yunnan. The deposit was estimated to have 
reserves of 270 million tons. The deposit is 
amenable to open pit mining, and the high 
ore grade eliminates the need for flotation 
dressing. 

Annual phosphate mine output at Zing- 
ping, Sichuan, was being expanded to 1.5 
million tons. Output of another large mine 
at Jinhe was also to be increased. Because of 
the availability of local coal and pyrite, 
Deyang, Sichuan, was to become a major 
base for phosphorus chemicals. 

Construction of a 40,000-ton-per-year po- 
tassium chloride facility was completed at 
Qaidam, Qinghai. Preparations were under 
way to expand the plant to 1 million tons 
per year. When completed, the new capacity 
would substantially reduce China’s imports 
of potassic fertilizers. 

Magnesite.—Perhaps the largest magne- 
site deposit in the world is southeast of 
Anshan in Liaoning. The deposit was dis- 
covered in 1913 and mining began in 1922. 
Delineation drilling completed to date at 
three sites in Chin Shanhuai, Hua Zhiyui, 
and Xia Fangshen indicated reserves of 
magnesite well in excess of 2 billion tons. 

In 1980, the mines at Da Shichiao and Hai 
Chen in the above deposit were separated 
from the Ministry of Metallurgical Industry 
and merged into the Liaoning Magnesite 
Co. This company produces annually 
700,000 tons of dead-burned magnesite and 
80,000 tons of caustic-calcined magnesite. A 
West German-Australian consortium was to 
supply Liaoning Magnesite a 50,000-ton-per- 
year sintering plant. The contract also pro- 
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vided for electrical equipment including a 
process control system; laboratory-quality 
control testing facilities; dust collectors for 
the calcinator, briquetting presses, and bag 
fillers; and a wet scrubber desulfurizing 
unit. Installation was to be completed in 
1988. 

A 40-meter-thick magnesite deposit was 
discovered 80 kilometers from Fushun, 
Liaoning. The deposit contains 200 million 
tons of magnesite and is amenable to sur- 
face mining. 

Sodium Compounds.—China’s shortage 
of soda ash was not expected to ease unless 
output was substantially increased. Because 
of the large growth in plate glass, detergent, 
and glass container output, China contin- 
ued to be a net importer of soda ash, aver- 
aging 300,000 tons per year during the sixth 
5-year period. Three soda ash plants were 
planned for construction at Nantong, Jiang- 
su; Shouguang, Shandong; and Tianjin, 
which is a replacement plant for one lost 
during an earthquake. Each will have a 
designed annual capacity of 600,000 tons. 
Projected demand for soda ash in 2000 was 9 
million tons, representing a per capita 
equivalent of 7.3 kilograms, which is one- 
quarter that in developed countries. China 
was expected to remain a net importer of 
soda ash during the seventh 5-year plan. 

Sulfur.—Development of China’s largest 
troilite deposit near Yunfu, Guangdong, 
was completed by yearend. Reserves at 
Yunfu were estimated at over 200 million 
tons, averaging 31% sulfur with the richest 
concentration 47%. A 33-kilometer railway 
links the mine to Yunfu City. Designed 
mine output is 3 million tons per year, 
which increased China’s production of sul- 
furic acid by 2.4 million tons annually. 

Reserves of troilite at Ba-meng Urad in 
Langshan, Nei Monggol, totals more than 
72 million tons. This deposit has associated 
values of copper and zinc. Operation of the 
450,000-ton-per-year Tanyaokow  troilite 
mine at Langshan began in early 1985. Ore 
dressing capacity at the site was 400,000 
tons per year. 

Other Industrial Minerals.—The chemi- 
cal plant at Erinhot, Nei Monggol, expand- 
ed anhydrous mirabilite production from 
5,000 to 10,000 tons per year. Second-stage 
expansion was under way to increase out- 
put to 50,000 tons per year. 

A perlite deposit was discovered at Dantu, 
Jiangsu, with reserves of 9 million tons. The 
deposit is amenable to strip mining. 

A large deposit of wollastonite was being 
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developed in Lishu, Jilin. Reserves at Lishu 
were estimated at 10 million tons. When 
developed, Jilin Province will be China’s 
largest producer of wollastonite. 


MINERAL FUELS 


China was the world’s second largest coal 
producer and the sixth largest in production 
of oil and electric power. Total energy 
output grew 10% in 1985. The increase in 
energy output was credited to development 
of small coal mines and hydropower proj- 
ects, increased investment in powerplants, 
adjustment in energy pricing, and energy 
conservation. On the other hand, China was 
a large energy consumer, and demand con- 
tinued to outstrip supply. The annual 
growth in energy production was offset by 
the growth in the mix of industrial and 
commercial industries and the country’s 
overall energy inefficiency. 

The State Council promulgated new ener- 
gy conservation regulations, which will take 
affect on April 1, 1986. The State Planning 
Commission and the State Economic Com- 
mission were designated the primary ener- 
gy conservation agencies. The State Bureau 
of Standards was responsible for grassroot 
implementation in cooperation with region- 
al authorities. The regulations applied to all 
sectors of the economy and were designed to 
tighten state control over energy use and 
waste, and foster the adoption of energy 
efficient technology. 

China began an intensive energy conser- 
vation program in 1981. Since then, average 
annual energy savings had been about 5%. 
In 1985, conservation resulted in energy 
savings equivalent to 30 million tons of 
standard coal. Planned price increases were 
expected to help curb energy waste, and 
stiff surcharges were to be levied on exces- 
sive use. Industries upgrading energy man- 
agement and using efficient equipment 
were to be eligible for investment and 
depreciation credits. 

China lacked coordination and planning 
between the energy producers and consum- 
ers. Transportation was inadequate and 
poorly integrated, which complicated the 
movement of unevenly distributed energy 
resources. Most of the coal produced was in 
the north and northeast. The major users 
were in the northeast and east. The over- 
burdened rail system left large tonnages of 
coal piled at rail depots and mineheads. 
Electric power grids and transmission sys- 
tems were inefficient and insufficient for 
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peak demand loads. About 16% of the 
electric power was lost in transmission. 

During 1986-90, more than $17 billion was 
to be allocated to energy development and 
conservation. Stronger production incen- 
tives were to be instituted; project prepara- 
tions streamlined; and coordination be- 
tween the producers, transport sector, and 
consumers improved. 

China's energy capability was the most 
important key for strengthening the nation- 
al economy and raising living standards 
through developing the country's industrial 
base. Because of its grand objective of 
quadrupling national gross output by 2000, 
China's modernization program will be suc- 
cessful only by careful planning and effec- 
tive development of its energy resources. 
China's primary energy production in 2000 
was projected as follows, in million tons: 


Standard 
Sector Quantity coal 
equivalent 
Coal (undressed) |. 1,200 857 
Crude oil! 165- 200 236-286 
Hydropower 1 80 
Natural gas 210 15 14. 20 
Nuclear power ______ 150 16 
1Billion kilowatt hours. 
3Billion cubic meters. 


To ensure an annual output for coal in 
2000 of 1.2 billion tons, mining capacity was 
to reach 1.3 billion tons. Existing mines 
were to be streamlined and expanded from 
320 to 400 million tons by the turn of the 
century. Secondly, 400 million tons of annu- 
al capacity was to be added through new 
surface mines and small- and medium-size 
underground mines. The output of local 
mines can be raised from 300 to 500 million 
tons through expansion and development. 

For petroleum, output was to increase 
slightly onshore through 1990. After 1990, 
the increased output would be offshore and 
from oilfields developed in the west. 

The annual growth rate in power genera- 
tion was to be 6% to 7% through 1990 and 
increasing thereafter 9% to 10% to the year 
2000. The installed capacity for hydropower 
in 2000 was to reach 80 to 90 million kilo- 
watts for a generating capacity of 250 bil- 
lion kW *h. The installed capacity of nuclear 
power in 2000 was expected to be 10 million 
kilowatts with an output of 50 billion kWeh. 

China had 85 million kilowatts of in- 
stalled capacity, generating 407 billion 
kWeh. Two-thirds of the capacity was ther- 
mal, of which 74% was produced from coal; 
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21%; from oil; and the remainder, from gas. 
China’s largest thermal plant had a capaci- 
ty of 1.2 million kilowatts. Most of the 
thermal plants serving large urban and 
industrialized areas ranged from 0.7 to 1.1 
million kilowatts. There were 23 thermal 
powerplants ranging from 300 to 600 mega- 
watts under construction and scheduled for 
completion by 1990. Plans also called for 
conversion of some older oil-fired plants to 
coal. 

Hydropower’s share of electric power gen- 
eration declined slightly to 22% in 1985. 
Installed capacity was estimated at 25,000 
megawatts. There were 34 hydropower 
plants under construction. Twenty-three 
were small, each with 400-megawatt capaci- 
ty. Eleven were major hydropower projects 
with a collective total of 17,000 megawatts. 
The Huang He, Chang Jiang, Sanghua, 
Hongshui, and Langoan were the primary 
rivers for hydropower development. 

Coal.—Organization and management of 
China’s coal industry was complex. Under 
guidance from the State Planning Commis- 
sion, the Ministry of Coal Industry (MCI) 
assigned operating budgets and production 
and supply quotas to the 84 regional mining 
administrations and coal companies. These 
regional groups reported their production to 
Provincial coal boards. In turn, the Provin- 
cial coal boards reported to MCI. The Minis- 
try of Railroads and MCI jointly decide coal 
transport requirements. 

China had 500 centrally administered 
mines, 2,500 provincially administered 
mines, and 57,000 locally administered 
mines. MCI directly controlled the central 
mines, which produced over one-half the 
nation’s coal output. The focus of these 
mines was to fulfill national needs. About 
35% of the central mine output was shipped 
out of the producing Provinces. Provincial 
mines reported to Provincial coal boards 
and their output remained within the Prov- 
inces. County or township authorities ran 
the local mines but also reported to Provin- 
cial coal boards. 

During the sixth 5-year period, 271 new 
surface mines with an annual capacity of 
118 million tons were put into operation. 
There were also 200 underground mines, 
newly developed or expanded, adding 80 
million tons. Output of the following 14 
major mines was expanded: Kailuan, Ka- 
tong, Yangquan, Gujiao, Pingshuo, Huol- 
inhe, Tiefa, Shuangyashan, Datun, South 
Huaihe, North Huaihe, Yanzhou, Zaoteng, 
and Pingdingshan. Henan’s Pingdingshan 
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No. 8 Mine, Shanxi’s Gujiao and Xiqu 
Mines, and the South Huolinhe surface 
mine were new large mines placed in oper- 
ation, each with an annual capacity of 3 
million tons. Other large mines under con- 
struction included Shanxi’s Pingshuo An- 
taibao surface mine and the Luan Chang- 
chun Mine. 

Initial production began from the Dong- 
shan Shenmu Coalfield on the Shaanxi-Nei 
Monggol border. The coal has low sulfur 
and phosphorus levels with an ash content 
of 2% to 5%. Annual mine capacity was 1.2 
million tons and was to be expanded to 5 
million tons by 1990. Reserves of the coal- 
field were estimated at 100 billion tons. 

Mining at the 1.2-million-ton-per-year 
Linnancang Mine, Hebei, began in early 
1985. Reserves of this mine were estimated 
at 8.7 billion tons. 

The State Planning Commission approv- 
ed the development of the Yinlian Coalfield 
in Sichuan, which has reserves of 2.7 bil- 
lion tons. Plans were being made for an 8- 
million-ton-per-year operation. 

Development of a high-quality brown coal 
deposit at Borxil, Nei Monggol, was com- 
pleted. The new mine had an annual capaci- 
ty of 450,000 tons. Reserves were estimated 
at 10 million tons. 

Production began from the new 1.2-mil- 
lion-ton-per-year Tucheng Mine in Guizhou. 
Opening of this mine raised the annual 
output of the Liypanshui Coalfield to over 
10 million tons. 

Production from the 1.2-million-ton-per- 
year Xiaoqing Mine in Sichuan began in 
early 1985. Xiaoqing became the fourth 
operating mine in the Tiefa Coalfield, which 
has reserves of 2.2 billion tons. When devel- 
opment of three additional mines at Tiefa is 
completed, annual output will reach 15 
million tons. 

The 1.8-million-ton-per-year Linhuan sur- 
face mine in Anhui began operation in early 
1985 increasing annual output from the 
South Huaihe Field to 3.6 million tons. 
Reserves of the Linhuan pit were estimated 
at 432 million tons. Coal from South Huai- 
bei was used at the Baoshan steel complex. 

Occidental Petroleum Co. of the United 
States and China National Coal Develop- 
ment Corp. were jointly developing the 
Antaibao coal mine in the Pingshuo mining 
district in Pinglu and Shuoxing Counties, 
Shanxi. Island Creek Coal Co., a subsidiary 
of Occidental Petroleum, was technical 
manager of the project. Proven reserves of 
the district total 13 billion tons of coal with 
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Antaibao alone having 500 million tons. 


There are 11 coal seams in the mine with a 
cumulative thickness of 33 meters. The 
important seams are the No. 4, which is 7 
meters thick; No. 9, 15 meters thick; and 
No. 11, 4 meters thick. The stripping ratio 
was estimated to average 5 cubic meters of 
overburden per ton of coal. The coal has a 
high ash content of 24%, 40% volatile 
matter, and a heating value of 13,000 to 
13,800 British thermal units per pound. The 
mine will be a conventional shovel-truck pit 
using both rope and hydraulic shovels. Mor- 
gan Equipment Co. of the United States 
designed and was supervising the construc- 
tion of the heavy mining equipment mainte- 
nance and rebuilding the plant, which will 
be the largest in the world. McNally Pitts- 
burgh Inc. of the United States was con- 
tracted for engineering design, equipment 
specifications, and construction supervision 
of the preparation plant, which will be 
similar to Island Creek's plant at Provi- 
dence, Kentucky, United States. However, 
Antaibao's plant will be the world's largest 
built as a single unit having four 750-ton- 
per-hour parallel circuits capable of oper- 
ating independently. The Antaibao surface 
mine was the first Sino-foreign joint ven- 
ture coal project and will be one of the 
largest coal mine and preparation oper- 
ations in the world having an annual capac- 
ity of 15 million tons. Eight million tons per 
year will be consumed domestically for 
electric power generation, and the remain- 


NA Not available. 


The largest increase in production was 
to come from the Shengli, Liaohe, and 
Zhongyuan Oilfields. Shengli was to in- 
crease annual production by 5 million tons 
in each of the next 5 years reaching 50 
million tons by 1990. This would increase 
Shengli’s share of national output from 
22% in 1985 to 33% in 1990. Output from 
Liaohe increased 18% in 1985 despite seri- 
ous flooding in August and September. 
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der will be exported primarily to Japan. 

At yearend, China’s coal reserves were 
estimated at 785 billion tons. Fourteen per- 
cent of the reserves were lignite; 17%, 
anthracite; and 69%, bituminous. 

Petroleum.—Oil was China’s second larg- 
est energy sector and accounted for 21% of 
its energy production and 17% of its energy 
consumption. Oil exports accounted for 16% 
of China’s foreign exchange earnings. China 
increased its oil production 9% annually 
during 1983-85. Most of this increase was 
exported. 

Estimates of China’s oil reserves were 
highly speculative. Chinese estimates of 
recoverable onshore reserves ranged from 8 
to 10 billion tons, while foreign estimates 
were 2 to 6 billion tons. Chinese estimates of 
offshore reserves were 3 to 10 billion tons, 
while foreign sources were reluctant to 
estimate these reserves. 

China hoped to raise oil production from 
125 million tons in 1985 to over 150 million 
tons by 1990. Most of the increase was 
expected to come from four oilfields situat- 
ed in the northeast: Dagang, Liaohe, Sheng- 
li, and Zhongyuan. If these oilfields meet 
their targets and the Daqing Oilfield main- 
tains its production, they will account for 
95% of China's oil production by 1990. 

Crude oil production by China's major 
onshore oilfields during the sixth 5-year 
plan and the target output in 1990 were as 
follows, in million tons: 


1981 1982 1983 1984 1985 1990 
c: 3 3 3 4 6 
"e 52 52 52 54 55 55 
Ere 12 11 10 10 10 10 
8 5 5 6 8 9 13 
zn 16 16 18 23 21 50 
DES 4 4 4 5 NA 
— NA 2 3 4 6 10 
= 9 8 8 8 9 6 
Eo 101 101 104 114 125 150 


Liaohe had oil reserves of 900 million tons. 
If Liaohe reaches its target output of 13 
million tons by 1990, it will become China's 
third largest producer, supplanting Huabei. 
Zhongyuan was to double output to 10 
million tons by 1990. Zhongyuan would be 
about the same production level as Huabei, 
China's current number three producer. 

In April, China opened 10 southern on- 
shore areas to foreign exploration. China 
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National Oil Development Corp. had the 
responsibility for all Sino-foreign joint ven- 
tures in the newly opened areas where 
regional subsidiaries were to be established. 
The 10 areas were situated in Anhui, Fu- 
jian, Guangdong, Guangxi, Guizhou, Hu- 


nan, Jiangsu, Jiangxi, Yunnan, and Zhe- te 


jiang. In addition, China planned to open 
Xinjiang to foreign exploration. 

Contracts for offshore drilling were ad- 
ministered by China National Offshore Oil 
Corp. The first phase of the second-round 
bidding for a 18,300-square-kilometer tract 
in the South China Sea opened in December 
1984 and the bids were due by September 
1985. The second phase of the second-round 
bidding, opened in late January, covered 12 
blocks in the Pearl River Basin and 6 blocks 
in the South Yellow Sea. Three contracts 
covering tracts in the Pearl River Basin 
were awarded in 1985, one each to a Japa- 
nese consortium and Amoco and Esso/Shell 
of the United States. By 1990, China was 
expected to have two offshore operations 
producing oil. Output from the fields in 
Beibu Wan and Bohai were expected to 
reach 2.4 million tons. 

China’s largest oi] refinery was Dong- 
fanghong in Beijing. Another large refinery 
was at Shijianzhuang in Hebei. Other large 
refineries were situated in Tianjin and 
Shandong Province. There were 34 medium- 
to large-sized refineries, each with an annu- 
al crude oil capacity of more than 500,000 
tons. The geographic distribution of China’s 
crude oil processing capacity and produc- 
tion was as follows, in million tons, for 1982: 


Location Capacity Produc- 

j ˙ E EE ERN: 25.4 17.7 
North |... 22222-2222. 11.7 8.7 
VVV 36.2 27.2 

Northwest ttt! 8.0 5.4 
South central 17.8 12.9 
thwe‚st .------- 1 1 
Total see m 99.2 72.0 


Because of exports and burning of crude, 
only 73% of the crude oil was processed. 
China was expected to expand the refineries 
to produce a variety of products for export. 

entes Diei tette Mie 
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The Mineral Industry of 


Colombia 


By Orlando Martino’ 


As a result of large foreign and domestic 
investments in mineral fuels, Colombia in 
1985 became, for the first time, the leading 
producer and exporter of steam coal in the 
Latin American region. In addition, one of 
the largest oil discoveries to date in the 
Lianos Basin by state-owned Empresa Co- 
lombiana de Petróleos (ECOPETROL), in an 
association contract with a U.S. oil compa- 
ny, offered the prospect that Colombia 
would soon gain self-sufficiency in crude oil 
producticn and resume its historic role as a 
crude oil exporter. 

As in 1983 and 1984, the mining and 
energy sector was the most dynamic sector 


of the Colombian economy. Although other 


' sectors of the economy grew between 2% 


. and 4%, mineral output—including coal but 
` excluding petroleum—increased sharply by 


26% and accounted for 2.2% of the gross 
domestic product (GDP). The GDP grew 3% 
to an estimated $36.6 billion* at current 
prices. This growth in Colombia's mineral 
industry was led by steam coal, crude oil, 
and three precious metals, gold, platinum, 
and silver. The projects sustaining this 
growth were the virtual completion of the 
Cerrejón North Zone coal mine project and 
the near completion of the 700-kilometer oil 
pipeline from the Cafio Limón Oilfield in 
the Llanos Basin to the Caribbean Port of 
Covefias. The success of these projects pro- 
vided great impetus to Colombia's revived 
mineral sector. 

Colombia's economy was stimulated by an 
8% increase in total exports that included 
increased quantities of fuel oil, steam coal, 
and cement. After 3 years of increasing 
trend, exports of ferronickel decreased for 
the first time. Increased demand for min- 
eral-related commodities such as steel, ce- 
ment, and sulfur resulted from expansion in 


the manufacturing, chemical, and construc- 
tion industries. The notable increase in 
barite responded to expanded oil explora- 
tion. 

By the end of this decade, Colombia was 
expected to play a significant role in world 
markets as an exporter of steam coal. Other 
than steam coal, Colombia has not achieved 


American region, Colombia is notable as the 
leading producer of kaolin and coal, of 
which it has the most abundant known 
reserves. It is also a significant producer of 
asbestos, cement, ferronickel, gold, salt, and 
sodium carbonate. 

Government Policies and — 
Considering the new importance of increas- 
ed gold output in Colombia's foreign ex- 
change position, Decree 384 of February 
1985 was issued to regulate the mining of 
precious metals, and included provisions to 
control environmental damage on rivers 
subject to placer operations. By Decree 185 
of January 1985, the Government declared 
the promising gold deposits of Guainía, 
Vaupés, and Guaviare near the Brazilian 
border to be a "special reserve" subject to 
special control by the Government. Mining 
concessions are available only to state com- 
panies or mixed capital companies where 
the Government has 5196 equity interest. In 
March 1984, the Government stimulated 
the revival of gold mining by offering a 3096 
premium over world gold prices. 

To expand the development of the entire 

i sector, the Government was formu- 
lating a national mining development plan 
scheduled for issuance in late 1985. Because 
of coal’s strategic role as an energy re- 
source, the coal mi code was reformed 
by Decree 1155 of 1980 and modified and 
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expanded by Decree 2832 of November 1984 
designed to facilitate procedural actions 
with the Government. The Ministerio de 
Minas y Energia together with Carbones de 
Colombia S.A. (CARBOCOL) was imple- 
menting a program of assistance to small 
and medium coal producers. 

On February 8, the Government issued 
Decree 385 under its policy to encourage the 
production and use of steam coal. The 
decree was designed to define an under- 
ground coal mine and the country’s struc- 
ture of coal mining made up of large min- 
ing, medium mining, small mining, and 
micromining. A large underground coal 
mining operation, for example, is defined as 
one producing more than 60,000 tons of coal 
per year and employing 200 workers. The 
definitions are important in order to deter- 
mine which mining operators would be 
eligible for certain Government-financed 
mine development programs. 

In addition to ECOPETROL, the Govern- 
ment’s direct participation in the mineral 
sector was represented by CARBOCOL, set 
up to exploit the country’s large coal re- 
sources, and the Empresa Colombiana de 
Minas (ECOMINAS), set up in 1979 to 
exploit nonfuel minerals. ECOMINAS was 
involved in a variety of projects covering 
bauxite, copper-molybdenum, gold, and 
phosphate rock. ECOMINAS was also given 
responsibility for the production control 
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and marketing of emerald. ECOPETROL, 
CARBOCOL, and ECOMINAS all operated 
under the policy direction of the Ministerio 
de Minas y Energia. 

The Instituto Nacional de Investigaciones 
Geológico-Mineras (INGEOMINAS) contin- 
ued its program of exploration and miner- 
al resource evaluation. During 1985, IN- 
GEOMINAS published two important basic 
studies on Colombia’s coal potential and 
Colombia's promising areas for gold and 
silver discoveries. 

Colombia became a member of the Organ- 
ismo Latinoamericano de Minería (OLAMD, 
established in 1985 with a representative of 
ECOMINAS serving as executive secretary, 
a Colombia representative as vice president, 
and a member of Chile’s National Mining 
Society as president. OLAMI is essentially a 
Latin American organization of mining en- 
terprises, both public and private, with the 
purpose of promoting regional cooperation 
in the mineral sector through (1) improve- 
ment and exchange of mineral statistics, (2) 
identification of mineral resources in Latin 
America, (8) collection of information on 
national mining legislation in Latin Ameri- 
ca, and (4) framing of recommendations for 
Latin American mining integration, in- 
cluding proposals for more efficient use of 
existing smelting and refining plants. To 
date, 14 countries in Latin America have 
agreed to participate in OLAMI. 


PRODUCTION 


Colombia benefited from another success- 
ful expansion of production of crude oil, 
natural gas, and steam coal. Output of 
crude oil increased 5% relative to that of 
1984 and continued the rebound since the 
depressed level of 1979. Especially notable 
was the 41% increase in steam coal produc- 
tion to almost 10 million tons as the mining 
operations at the new El Cerrejón deposit 
approached design capacity. 

Output of the precious metals group that 
included gold, platinum, and silver all in- 
creased relative to 1984 levels. Gold produc- 
tion in particular increased 4896 over that 
of 1984 in further response to Government 
price incentives. Record highs were obtain- 


ed in output of crude steel and cement as 
these benefited from increased efficiency 
and increased capacity. In the case of ce- 
ment, increased foreign demand was also a 
factor. Output of ferronickel dropped sharp- 
ly by 3196 as the new plant suffered from 
equipment operation problems. Startup of a 
new mine explains the sudden increase of 
mined zinc ore after a 3-year period of no 
output. 

As for industrial minerals, production 
increases were notable in asbestos and bar- 
ite, while talc reached a historic high. Salt 
output was lower, particularly that of ma- 
rine salt. 
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Table 1.—Colombia: Production of mineral commodities' 
(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984 1985 
METALS 
Aluminum, baute 50 560 560 560 m 
r, mine output, metal content 118 118 162 234 — 
j 8 troy ouncea 529,214 472,674 438,579 799,889 1,142,880 
Iron and steel: 
Iron ore and concentrate thousand tons. 483 410 456 441 441 
"CAEDE ! NON 233 246 241 271 246 
Ferroalloys: Ferrosilicon® “n! 1,200 1,200 1,200 1,200 1,200 
9 thousand tona. . 402 423 482 499 570 
Semimanufactures, hot-rolled .. .. .. _ _ — do 314 333 874 412 468 
Mine output, metal content 1128 1196 154 51 82 
Refined (secondary)? ))) 8,000 8,000 8,000 8,000 8,000 
mares ore, gross weight 20,800 (*) (*) XM — 
Mine ou metal content uc NA 17,457 21,885 15,484 
Platinum-grou 5 nu c e 14,804 1188 10.303 10.103 11.850 
55 ounces... : A í 
oe ees e 043 98945 130.022 153901 
Zinc, mine output, metal content 152 mn Pe a *1,000 
INDUSTRIAL MINERALS 
ER Lt D aM EE m 5,400 5,400 5,400 9,982 12,435 
C MEME ML EORR 3,160 500 3,839 3,840 5,050 
Cement, hydraulic thousand tons 4,459 5,081 4,721 §,276 §,710 
2222. C 810,000 684 1,010,548 988,307 1,041,151 
B FCC 500 ae 81, 82,800 
UODFSDET e nnl es uL. e EN zx 2: 2 
r a i ai aC. ao — 42» im — 
VV V 52 78 NA NA NA 
Nitrogen: N content of ammonia aa 91,500 97,800 101,900 98,700 95,000 
TOC oo a E ts 17,829 20,893 16,944 11,480 
Precious and semiprecious stones: Emerald* 
carata — 299,006 895,960 1,011,845 894,181 831,950 
Salt: 
RR ws AAA thousand tons__ 316 301 266 218 284 
Marine MS 899 202 291 469 885 
„ cec do 715 503 557 742 569 
Sodium 5 n. e. a.: Sodium carbonate. _ — — 106,220 110,800 118,290 129,440 118,209 
Stone and sand: 
Calcite 2322 56S ⁊ͤ See ee 8,740 8,700 6,454 4,515 8,107 
Dolomit thousand = 16 20 12 15 15 
ERR m 10,058 10,620 10,685 11,565 11,766 
s dE" tene RR ERE RR UMEN 16,660 16,843 15,500 15,171 16,998 
Send excluding metal- bearing 502,800 497,118 ,000 521,578 511,587 
Native (from ore·e)) )) 26,900 82,601 81,476 86,245 41,974 
uct, from petroleum ____________ 2,200 *3,000 5,680 10,480 9,790 
zz ee teet 28,500 *35,601 81,006 46,615 51,164 
Talc, soapstone, pyrophyllite . 6,050 6,240 6,689 6,785 8,611 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 18,791 18415 18,000 ?*18000 *18000 
Coal, all grades thousand tona. — ; 4,422 5,058 6,862 9,706 
Coke, , all types" 117070700 do 500 550 550 550 550 
— million cubic feet. 174,800 174,540 184,950 189,000 189,978 
Marketed _________________ _ ee 120,000 120,560 182,640 185,600 1 1 
Natural gas liquids: 
* ____ thousand 42-gallon barrels. 2,800 2,800 2,800 2,840 2,840 
Butan e ote 600 600 600 600 600 
Natural gasolinee EP 800 800 800 800 300 
Tetal ice ee do 4,200 4,200 4,200 4,240 4,240 


240 


MINERALS YEARBOOK, 1985 


Table 1.—Colombia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1963 1984 1965” 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude thousand 42-gallon berrels_ _ 48,852 151, 765 55,531 61,154 64,409 
GER 
Motos F vien 20,945 21,082 21250 23581 230 
Jet i222 da 3,896 4,185 4,201 8,488 $617 
Kerosene. - .------------ da 2,618 2,258 2,279 2,040 2220 
Distillate fuel oil _......____ da 9,665 9,658 10,387 10,384 11,085 
Residual fuel of] oͤũ I da 16,300 17,815 19,487 19 19,964 
erase A D E. 
and! itur —— 1,138 1,114 898 964 883 
FEC da 5,019 4,408 6,218 5,918 5,996 
Toti] Shee a da. 62,348 63,291 68,484 69,814 69,684 
“Estimated. Preliminary. "Revised. NA Not available. 
Table includes data available through Aug. 8, 1986. 
*Revised to sero. 
"und a rund exports Wy ths Bence de le login EEA 
on 
"Reports obttined in 1908 give 230,619 tone for 1978 and 19,381 tone for 1979; no data were available for 1990. 


18% of all exports in 1985 
Commodity 1982 1982 1984 1985 
Fuel of] ...... - 284 378 444 401 
Coal 17 29 5 151 
Ferronickel ..... 6 56 81 58 
Cnet 55 84 38 46 
Emeralds... 41 38 $1 25 
Totaal 468 580 653 
Total exports... 3288 38176 "3,469 3,768 


a conspicuous and important role in Colom- 


Colombia’s trade deficit persisted and in- 
creased in 1985. Relative to the 1984 total, 
imports increased 18% to $4.7 billion. The 
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most important mineral-related import to $465 million and $422 million. Together 
items were crude oil and gasoline, and iron they represented 19% of total imports. 


and steel products, amounting respectively 


Table 2.—Colombia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 ; "n 
METALS 
Alumin m , i 
Metal including alloys: — ^ ^ ^ m 
c E dn 80 64 14 Japan 50. 
Semimanufactures 27 49 à esau 87; Panama 8; Ecua- 
r 
"Bre and concentrate pM PTT 615 894 — All to Japan. 
Metal including alloys, semimanu- 
Pe ey SONS ORO ERES 6 6 esas Venezuela 4; Costa Rica 1; 
Panama 1. 
Iron and steel: Metal 
RETENTO RITE REOS 28,064 88,988 6,074 Noer anda 20,968; France 
Semimanufactures 425 1,901 180 Peru 751; Panama 437; Vene- 
zuela 290. 
Lead: 
Ore d pc 5 uum 620 inc All to Mexico. 
Metal including semimanu- 
5 eee 2 2 -— All to Ecuador. 
tinum group metals: Metals including 
alloys, unwrought and Se itn, d 
= $911 $8,930 $8,930 
Silver: l 
Ore and concentrate _ _ __ a $522 $841 -- Sweden $314; Spain $27. 
Metal including alloys, un 
and tovaga 8 $695 $488 $218 Peru $270. 
Tin: Metal including crap Bas 2 -- All to Costa Rica. 
Zinc: Oxide s 235 105 BN 1 55; Ecuador 80; Costa 
ca 
Other: Ashes and residues 61 ie 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Des Corundum, emery, pumice, 
2332 US ny IR ETERNA 2 6 qon All to Venezuela. 
Grinding and polishing wheels and 
JJ t c E 5 - inly to Nicaragua. 
"^id „)) ↄ˙Ü yd C 485,561 645,250 354,166 Trinid — n3. 115,540; 
q coL ne iL e 1,152 504 Ecuador 260; Trinidad 
some 144; Dominican Repub- 
lic 100. 
Clays, crude ~ --- 645 84 -— Mainly to Venezuela. 
Fertilizer materials: Manufactured: 
Ammoniak 25, 055 12,970 1,416 Spain 3,775; Morocco 8,572; Por- 
tugal 2,100. 
— — ß ³· A IEA 3,000 She 
Unereified and mixed _________ 14 10 36 All to Ecuado 
i mixed . ___ A ee to r. 
rend and plaster——— ..— 200 16 n Do. 
esium compounds RAM 21 MEN All to Venezuela. 
rod TC 804 ts 
Precious and semi stones other 
diamond: 
value, thousanda. _ $35,196 $24,783 $1,368 Japan $22,943; Spain $142. 
Salt and brine_ - --------------- 25,250 om 
um co n.e.s. 
Carbonate, manufactured 970 50 — All to Ecuador. 
manufacture 40 547 2S Ecuador 411; Guatemala 136. 
Stone, sand and gravel: 
Gravel and crushed rock 162 "S 
Sand other than metal- bearing 86 125 -— Ecuador 108; Panama 17. 
Elemental, cru including native and 
a a ͤ ͤ T 1,869 8,418 EAM Ecuador 3,255; Guatemala 60; 
Peru 48. 
ML „ oc ue 
tite, soa e, te mee i 
: — op 5 1,160 765 _. Ecuador 720; Venezuela 45. 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural — — — — — _ — 68 68 _. All to Ecuador. 


See footnotes at end of table. 
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Table 2.—Colombia: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1983 1984 
ty United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Carbon black 4,790 8,887 m E c-r 2,174; Chile 854; Costa 
Coal: All grades excluding briquets .. .. .... 721 $82,855 Mexico 108,075; Israel 
semicoke...____________ 16675 55.068 __ Spain 28,888; — 23.888; Venezuela "GM 
Petroleum refinery products: 
Gasoline, motor. —42-gallon z 8 159 NA NA. 
Mineral jelly and wa do- 6884 2 ae 
Kerosene and jet fuel 
42-gallon barrels.. 1,178 156 NA NA. 
Distillate fuel oil |... do... 25 88 NA NA. 
Residual fuel oi! do 14,510 16,515 4,877 Br mmm Antilles 8,752; Italy 
Lubricants. _ — — — 42-gallon berrels_ — 189 602 a 5 885; Ecuador 210: 
Bituminous mixtures do- 480 80 xen Panama 18; Ecuador 6; Vene- 
zuela 6. 
NA Not available. 
prepared by H. D. Willis. 
WLess than 1/2 unit. 
May include platinum group metals. 
Table 3.— Colombia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
* Sources, 1984 | 
Commodi 1988 1984 : 
T Kanea Other (principal) 
METALS 
= Ore and trate 5,794 4,067 3.909 est Germany 
concentrate ; | 
Oxides and hydroxidees 2,202 4,426 . 1,858 West Germany 2 10, United King- 
Metal including alloys: in 
Unwroum 17 1,971 117 Venezuela 10,589; Canada 2,693; 

* ai Yugoslavia 2188. y 
Sr M NL NET — 
Cobalt: Oxides and ix 4 5 5 | 

: Metal incl alloys: 

JJC 3,271 2,648 18 ium-Luxembourg 1,665; Peru 
Semimanufactures... 12,404 18,628 318 Chile 6,959; Peru 1,876; Belgium- 
Luxembourg 1,078. 
Iron ore and concentrate |... 251 121 21 France 100. 
c 46,199 48,587 14,688 X Netherlands Antilles 25,225; Panama 
Pig iron, cast iron, related materi- 
PFW 1,889 12,206 452 Brazil 5,752; Mexico 4,008; Chile 

Ferroalloys: nem 
Ferromanganese. .. ....— 8,009 101 Brazil 4,073; Mexico 8,779. 
Unspecified --- 8,102 8,703 246 Brasil 1,594; Chile 1 

Steel, primary forma 29,114 457 1 Venezuela 18,888; n 18488; Jagen 2,771; 

United 
Bars, rods, angles, shapes, sec- 
a a eh aaa 56,497 62,186 2.786 a 14,878; Venezuela 10,773; 
Universals, sheets s 251 5 J 17 Venesuela 
plates, 555 304,985 5.57 is 8, 83,882; 

Hoop and strip... 6,009 6,559 1,272 n 2 Tae Bel apan 1,749. 
Rails and accessories 83,986 8,812 92 Japan . epe 
Wire 4,501 8,588 96 Brazil 1,428; Venezuela 587; Belgium- 
Tubes, pipes, fittings . 19,518 126,670 9,126 sepan 55,913; sorter 722: Argen- 
Castings and forgings, rough 401 152 4 Spain 426; Peru 150; Japan 54. 
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Table 3.—Colombia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Other (principal) 


Peru 1,548; Ecuador 8; Mexico 5. 
Peru 568; Mexico 50. 

Won Germany 1%; United Kingiot 
Norway 14. 

Canada 7. 


T8 Belgium Luxembourg 180 
West Wan Geman 174; Mexico 174. 


All from West Germany. 


Canada 204; United Kingdom 18 


Canada 47; 


West Germany $29. 
Panama $17; West Germany $7. 


e mea 


pues United Kingdom 
75. Spain 


West Germany 41; Peru 5. 
Peru 1 : Mexico 474; Canada 232. 
Costa Rica 20, Panama d. 
United 21 120; 
15 —— anc G5 6; Australia 


Rb 10; 10; United Kingdoms *. 


Ecuador 79; Brasil 16. 


Brazil 865; West 70. 
Brazil 180; Norway 128; West Ger- 
many 52. 


I West 
Canada Canada 10,440; Italy 


Peru 1,415; West 1. 

Pore ia 
ar 115 United K Kingdom 75 
Peru 390; J 50. i 


; vapan 


7 
Netherlands 29; West Germany 16. 
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Table 3.—Colombia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 i 
Y 2 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertiliser materials: Manufactured: | 
Ammonia .. ~~~ ---_ 12,406 10, 4 Venezuela 10,577; West — 5. 
Nitrogenouss _ 212,591 40, 091 Venezuela 141 588; Romania 9 
— ME erie e ee 7,588 12,112 12,112 
Potassic ~.- 636 164,963 65,846 East France 96; Belgium Lurembourg ,481; Spain tay 
Unspecified and mixed _______—-— 120,818 125,350 125,089 
55 7 40522 26544 145 Jamal 14,498; Do: Republic 
and plaster __ LL 22-2 --- — minican 
x 9,598; Venezuela 2,285. 
Lim necne Ue es 256 m 
Magnesium compounds 826 736 122 Austria 250; France 155. 
Crude incl splittings and waste 105 150 186 France 18; Belgium-Luxembourg 1. 
Minis = -— 16 41 85 Spain 6 
v cru 51,444 871425 31,425 
mineral: Iron oxides and 
7 1.202 1,467 81 West Germany 1,297; Spain 43. 
Precious and semiprecious stones other 
than di -- value, thousands. _ $16 $5 $5 
Salt and brine. ___...._._.__-- ,066 73 32 Went Germany 41. 
Sodium compounds, n. e. a. 
Carbonate, manufactured 10 12 9 West Germany 2; Belgium-Luxem- 
3 17,409 12,289 1,550 Mexico 8,383; Finland 1,500. 
Stone, sand and gravel 
e: 
Crude and partly worked ...... 8,208 8,218 984 Peru xi ig Guatemala 319; Switzer- 
CTC 788 149 8 Peru 112; N West Germany $4 
Dolomite, chiefly refractory-grede — — 6,167 8,860 1,898 m 5,808; Spain 
Gravel and crushed rock §,098 1,968 ae Pranil LOID: Peru 870; United King- 
Sand other than metal bearing 4,467 1,775 433 Brazil 1,922; Sweden 10. 
Elemental: 
Crude including native and 
WC oco 26,378 88,002 38, 002 
co precipitated, sublimed — 85 186 186 
Talc, steatite, soapstone, pyrophyllite __ 2198 1618 1,088 Italy 469; Weet Germany 87 
80a) -— , , 
Other: Crude .......---.------ 8,143 „557 8,112 Mexico 1,297; United Kingdom 681. 
Carbon b and bitumen, natural 496 83 45 Venezuela 38. 
8 JJ ĩᷣͤ K 8 796 835 419 West Germany 380; Japan 30. 
Nbre bes po 3 à e 
Coke 5 oe 2 2 
Crude. thousand 42-gallon barrels. — 15,091 10,464 86 Venezuela 9,867; Ecuador 851; 
| Mexico 210. 
Liquefied 3 
gas 
pus 42-gallon barrels. _ 70 189 _. All from France. 
thousand 42-gallon barrels — 7,317 5,647 185 Netherlands Antilles 2,688; Mexico 
| 1,812; Brazil 906. 
jelly and wax do- 85 151 111 Japan 17; China 16. 
Kerosene and jet fuel da Q3) 3) Q3) 
Distillate fuel olli do- 856 MSS 
Lubricantss Se 156 164 67 ee Antilles 58; Venezuela 
Bitumen and other residues 
42-gallon fe 12,211 5,018 12 Venezuela 5,006 
Bituminous mixtures do 467 491 479 United Kingdom 12. 
ohe earn 847 1,254 1,254 


sae prepared by H . D. Willis. 
Less than 1/2 unit. 
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Aluminum and Bauxite.—The joint ven- 
ture plan of Colombia and Jamaica to build 
Colombia’s first aluminum smelter on the 
north coast of Colombia with a capacity of 
140,000 tons per year was shelved indefi- 
nitely. 

Copper.—A joint venture was formed be- 
tween Minas el Lobre Ltda. of Colombia and 
the Nittetsu Mining Co. of Japan to exploit 
the El Lobre copper mine located 80 kilome- 
ters southwest of Medellín. This small mine 
has estimated reserves of about 1 million 
tons with an average grade of 4% copper 
and 3 grams of gold per ton. When mine 
development and transportation facilities 
are completed in 1988, copper output will be 
4,000 tons per year. It will still be necessary 
for Colombia to import copper to meet its 
industrial needs. 

Gold.—Another record high in gold out- 
put of over 1 million troy ounces was 


achieved, Colombia's 
second place as a gold producer in the Latin 


1984. Speculation persisted that at least 
10% F 
smuggling from Panama and border coun- 
tries like Brazil, which has had a surge in 
alae cae 


Pr The placer gold districts in the Depart- 
ments of Antioquia and Chocé continued as 
the main producing areas. Output by small 
producers in 1984 accounted for 91% of the 
total compared with the 85% share in 1983. 
Despite the decline in the average world 
price of gold in 1985 to $317 per troy ounce, 


to increase. The value of output of precious 
metals, mostly gold with platinum and sil- 
ver, represented over 6596 of the value of 
nonfuel mineral output (including coal but 
excluding oil and gas) in 1985 compared 
with 44% in 1983.* 

In October, INGEOMINAS published a 
the most 


placer occurrences. Potential placer gold 
areas included the Guainía Zone in eastern 


d — 3 


thin and thick sheets with lesser amounts of 
wire, rails, and seamless tubes. Colombia’s 
output of rolled steel products was concen- 
trated on merchant products such as bars, 


and imported scrap. All six plants are 
privately owned. The semi-integrated 
plants have grown at a faster pace, improv- 
ing their share of the output of crude steel 
from 28% in 1970 to 48% in 1984. Colombia 
produced leas than 40% of its crude steel 
consumption, estimated at 1.2 million tons 
in 1985. Steel consumption was 41 kilo- 
grams per person, below the average of 76 
kilograms per person for all of Latin Ameri- 
ca. 


Colombia’s iron and steel industry has 
embarked on programs to improve its effi- 


~ 
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ciency and productivity. In April 1985, the 
country’s only fully integrated steel mill, 
Acerias Paz del Rio S.A. (APR), situated 
north of Bogotá in Belencito, Boyacá De- 
partment, completed its expansion work 
that nearly doubled the capacity of its blast 
furnace from 500: to 900 tons per day or 
330,000 tons per year. 

APR’s output of ingot steel in 1985 de- 
creased 4% from the record high of 285,700 
tons in 1984 to 274,100 tons, because of a 
shutdown of 67 days to make repairs and 
improvements in the oxygen plant, sinter 
plant, and hot-rolling mill. APR's hot- 
rolling mill has a capacity of 400,000 tons 
per year. Output of finished steel products 
registered a record high of 233,600 tons in 
1985. APR still plans to install a comple- 
mentary cold-rolling facility whose con- 
struction has been delayed because of finan- 
cial problems. 

The five semi-integrated steel plants also 
improved their productivity. As of yearend 
1985, four of the five plants have installed 
modern continuous casting equipment, con- 
tributing in large part to the significant 
expansion in output achievement by these 
plants since 1980. In 1970, the five semi- 
integrated plants had 29% of Colombia's 
market for iron and steel products; in 1984 
this share was 47%. 

Preliminary studies have been made to 
construct a sponge-iron plant with a capac- 
ity of 300,000 tons per year that would 
utilize about 50 million cubic feet of natural 
gas per day from the Guajira Gasfields on 
Colombia’s Caribbean coast. The high-grade 
iron ore required for the process would have 
to be imported. Plans for the new plant 
were postponed when Colombia's semi- 
integrated steel companies opted instead to 
cover short-term scrap needs with a ship- 
scrapping operation. 

Nickel.—In June, Cerro Matoso S.A. com- 
pleted 3 years of operation. Cerro Matoso, 
founded in 1979, is located 20 kilometers 
southwest of Montelibano in the Depart- 
ment of Cérdoba between Medellin and 
Cartagena. After steadily rising since 1982, 
export earnings dropped from $81 million in 
1984 to $53 million in 1985. Lower earnings 
reflected decreased output and lower world 
prices that dropped from $2.27 per pound to 
$1.93 per pound during 1985.5 

Shortly after rebuilding its ferronickel 
smelter furnace over a 2-month span, Cerro 
Matoso closed its smelter following another 
furnace failure in August. The company did 
not produce ferronickel again until October. 
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Although earlier in the year the smelter 
was operating close to its effective capacity 
of 50 million pounds per year of nickel in 
ferronickel in ingot and granular form, the 
5-month shutdown significantly curtailed 
its ferronickel production. At yearend, the 
plant was producing at 80% capacity. Cerro 
Matoso lost $67 million, bringing its accu- 
mulated losses since startup to $165 million. 
The company was able to reschedule its 
debt with international banks in order to 
defer a portion of that debt until 1987. 

The Government was considering a shut- 
down of the Cerro Matoso plant and was 
reportedly planning to break the contract 
with The Hanna Mining Co. for managing 
the Cerro Matoso ferronickel project. Han- 
na, with 6% of equity, was considerod re- 
sponsible for the operating problems that 
had arisen since startup in 1982. The plant 
has been plagued by repeated breakdowns 
in the main furnace. Cerro Matoso’s major 
stockholder, state-owned Instituto de Fo- 
mento Industrial, is burdened with other 
operations in difficulty and therefore may 
decide to close Cerro Matoso until world 
prices improve. The possible shutdown of 
Cerro Matoso would undermine Colombia’s 
program for diversifying its export sector, 
which is heavily dependent on coffee. 

Zinc.—Colombian Mineral Resources 
S.A., a 100% foreign-owned company, re- 
portedly started up its new zinc-lead Equis 
project during the year. Possible full pro- 
duction in 1986 was expected to yield 10,000 
tons of zinc and 2,000 tons of lead. The $8.5 
million project is in Totudendo, Quibdó, 
Chocó Department. Proven reserves of 
122,200 tons also contain gold and silver 
values. 
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Barite.—Colombia has been a small-scale 
producer of barite, used chiefly by the oil 
companies in their drilling programs. Local 
demand was mostly met through imports. 
One of two producers, Atlantic Minerals & 
Products Corp., a subsidiary of NL Indus- 
tries Inc. is associated with Minal S.A. in 
the Bogotá area. The other producer, Mil- 
chem Inc., a U.S. firm, operated a grinding 
mill at Neiva, Huila Department, near ac- 
tive oil exploration activity in the south. 
Milchem also operated a grinding plant at 
Santa Marta on the Caribbean coast to 
serve the offshore market. Output of barite 
was first registered in 1944 at a level of 
1,500 tons from Ataco and Coyaima in 
Tolima Department and Carnicerías in Hui- 
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la Department. Output then peaked in 1958 
at 13,000 tons. Colombia does not have data 
on its reserves of barite. 

Cement.—Although the national econo- 
my grew by almost 3% in 1985, urban 
construction in the 11 largest cities grew by 
less than 1%. Because of restraint in Gov- 
ernment programs, cement consumption 
was 4.8 million tons, similar to the level of 
1984. The Instituto Colombiano de Cemento 
reported that cement production increased 
to 5.7 million tons, a record high, giving a 
considerable surplus available for export. 
Exports of clinker and gray cement reached 
928,000 tons. Almost all exports were by the 
Cementos de Caribe Group in Barranquilla. 
The Caribe Group expected to market 1.2 
million tons of clinker and low-alkali gray 
cement in 1986. Cement exports were val- 
ued at $46 million in 1985 and ranked as 
one of the important mineral-related export 
commodities after fuel oil, coal, and ferro- 
nickel. 

APR, the steel producer, reported further 
progrees in marketing its cement made 
from the high slag yield of its blast furnace 
operations. APR’s cement sales increased 
14% to 470,000 tons or 80% of its capacity. 

Clays.—Kaolin.—Colombia was the lead- 
ing producer of kaolin in the Latin Ameri- 
can region and one of the major world 
producers. The availability of quality kaolin 
has supported well-established ceramics 
and paper industries in Colombia. There are 
abundant deposits of kaolin in the country, 
principally in the central and eastern cor- 
dilleras, derived from decomposition of ig- 
neous rocks. 

Emerald.—The Government was engaged 
in a project to make a systematic explora- 
tion of the special emerald reserve in the 
Department of Boyacá. Bidding on the pro- 
posed exploration would be open to national 
and foreign companies in a joint venture 
with Colombian entities. As of mid-July, the 
bidding specifications were not available. 

By means of Decree 2477 of October 3, 
1984, ECOMINAS was given the responsi- 
bility of controlling the marketing and ex- 
ports of emerald. ECOMINAS operates the 
emerald mines of Muzo, Coscuez, and Pefias 
Blancas in Boyacá Department. 

Phosphate Rock.—Although output of 
phosphate rock increased to a historic high 
in 1985, it was well below consumption of 
84,400 tons. Imports of fertilizers and fertil- 
izer raw materials (nitrogen, phosphates, 
and potash) were valued at $603 million. 

ECOMINAS refinanced Fosfatos de Bo- 
yacá S.A., a state-owned company to permit 
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the leasing by the private sector of areas in 
the Pesca deposit. Private production will 
start in 1986 with a final production level 
by 1990 of 90,000 tons of phosphate rock for 
direct soil use. Under the Colombian-Soviet 
Union cooperation agreement, ECOMINAS 
sent the U.S.S.R. samples from the Pesca 
deposit for analysis and evaluation. 

Fosfatos del Huila S.A. finished the feasi- 
bility study of the Media Luna phosphate 
rock deposits in Huila. Reserves of 5.5 
million tons with a grade of 18% phospho- 
rus pentoxide were confirmed. The industri- 
al development of the project will be review- 
ed in the near future. In 1985, the company 
produced 2,525 tons of phosphate rock. 

Sulfur.—Production of refined sulfur 
reached a record high and has almost dou- 
bled since 1973, when only 28,000 tons was 
produced. Most of the sulfur was from 
mining operations by an established private 
company, Industrias Puracé S.A.; the bal- 
ance was a byproduct of state-owned ECO- 
PETROL oil refining operations. A very 
small amount was also produced by indige- 
nous groups at the Cumbal Volcano near 
the Ecuadorian border in Narifio Depart- 
ment. ECOMINAS has estimated Cumbal 
reserves at 2 million tons grading 22% 
sulfur. Studies were under way to deter- 
mine the feasibility of their exploitation. 

Industrias Puracé initiated its native sul- 
fur operations in 1944 at its El Vinagre 
Mine situated at the edges of the Puracé 
Volcano southeast of Popayan in Cauca 
Department. Underground and open pit 
methods are used to extract the ore, which 
grades about 30% sulfur. The company 
operates a mill and treatment plant to 
produce sulfur with a purity of 99.8%. 
Mining operations at El Vinagre have been 
hampered by transport problems. Dried and 
sacked sulfur is trucked to sulfuric acid 
plants in Cali, Medellín, Bogotá, and 
Barranquilla; and to sugar and rubber in- 
dustries. Proven ore reserves at the Puracé 
area are estimated at 3 million tons of 
sulfur grading 30% sulfur. 

Under contract with ECOMINAS, Indus- 
trias Puracé was exploring for sulfur in an 
area distant from the present mine in order 
to increase reserves and subsequently pro- 
duction. The company’s concession reverted 
back to the Nation in 1983. 

ECOPETROL operated sulfur recovery 
units at its large oil refinery at Barranca- 
bermeja along the Magdalena River and at 
the Orito refinery in Putumayo. During 
1985, both recovery units operated below 
rated capacity. 
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Coal.—The major event of the year was 
the virtual completion of the Cerrejón 


commercially feasible. The fully integrated 
$3.5 billion coal production and shipping 


Although coal mining had begun at Cer- 
rejón North Zone in 1984 at the level of 
777, 000 tons, the first train delivery of coal 
to the port took place on January 10, 1985. 
Temporary facilities at the mine and an 
"early ly coal" facility at the port made it 
possible to export coal from the North Zone 
1 year ahead of schedule. North Zone coal 
exports from Port Bolivar commenced Feb- 
ruary 19, with a 33,000-ton shipment to a 
consortium of power companies in Den- 
mark. North Zone exports amounted to 2.2 
million tons with shipments projected to 6 
million tons in 1986, 9 million tons in 1987, 
and 15 million tons by 1989. 

Coal exports from Cerrejón's Central 
Zone, mined independently by CARBOCOL, 


849,000 tons in 1984. During 1985, oper- 
ations at Cerrejón Central Zone were sus- 
pended because of the drop in the world 
price of coal, high transport costs to the 
coast, and high production costs. 

tion and development projects 
were under way in other promising coal 
basins of Colombia. The feasibility study on 


contract requires that royalties be paid to 
the Government as follows: 696 on output 
up to 3 million tons, and 8% on output 


areas of Río Junquito-El Tambo, Río Pance, 
and Jordán in the Cauca Valley coal region. 
The study defined three projects: (1) the 
Honda project with an initial output of 
25,000 tons, minable to 120,000 tons per 
year; (2) the Sequenque project with a ca- 
pacity of 400,000 tons per year; and (3) the 
Estrella project with an annual output of 


time in 1985, replacing Boyacá and Cundi- 
namarca, the traditional sources. 

In late 1985, INGEOMINAS published a 
detailed report with maps on the coal poten- 
tial of Colombia. The report describes seven 
coal regions with reserves amounting to 
90% of the country's total that are feasible 
for exploitation within the next 20 years. 
Total reserves for the seven regions cover- 
ing steam and metallurgical coals are esti- 
mated at 17 billion tons, of which 3.9 billion 
are measured reserves." 
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Natural Gas.— According to ECOPE- 
TROL’s operation report for 1985, the North 
Coast Zone, which includes the Guajira 
offshore gasfields (the leading gas pro- 
ducer) Difícil, Cicuco, Jobo-Tablón, and 
Sucre, accounted for 67% of total gas out- 
put. The Barrancabermeja Zone, which 
comprises Lisama, Payoa, and Provincia, 
accounted for 31% of Colombia's output; the 
small balance came from Río de Oro and 
Tello. 

Most of the gas produced was consumed 
on the north coast of Colombia, where a 
number of cement plants are located. Out- 
put in 1984 represented about 64,000 barrels 
per day of crude oil. Reserves at yearend 
1984 were 3.8 trillion cubic feet, equivalent 
to 640 million barrels of oil, or about one- 
half of the country's crude oil reserves. 

To provide an incentive for natural gas 
production, the Government has regularly 
adjusted the domestic purchase price of 
natural gas, which in 1985 increased to 
$1.00 per million British thermal units. 

Petroleum.—Output of crude oil increas- 
ed 596 in 1985, continuing the upward trend 
that started in 1980. Part of the increase is 
attributed to the oil production from the 
new Caño Limón Field in the Llanos Basin, 
the largest oil discovery in Colombia since 
the Cira-Infantas find of the 1920's. The 
production rate increased to 176,400 barrels 
per day in 1985, compared with 167,100 
barrels per day in 1984. With expanded 
output from Cafio Limón and ECOPE- 
TROL's secondary recovery project in the 
Casabe Field in the Middle Magdalena area, 
the rate in 1986 was expected to exceed 
850,000 barrels per day, easily surpassing 
the historic high of 218,000 barrels per day 
set in 1970. 

In June, Occidental de Colombia Inc., as 
operator for the Cafio Limón Field under 
the association contract with ECOPETROL 
to exploit the Cravo Norte block in the 
Llanos Basin, sold 50% of its interest to 
Compañía Shell de Colombia S.A., giving 
each a 2596 interest overall while ECOPE- 
TROL retained its 5096 interest. 

Production under the association contract 
System with oil companies, rather than 
continuation of the older concession system, 
played an important role in increasing pro- 
duction levels. At yearend, ECOPETROL 
had signed 68 association contracts, of 
which 53 were with foreign oil companies 
and 15 with domestic companies. As a result 
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of increased investment in exploration, pe- 
troleum reserves increased by yearend to 
1.29 billion barrels. In April, the largest 
foreign oil producer in Colombia, Tenneco 
Oil Co., announced a new oil discovery in 
the Upper Magdalena Valley in Neiva De- 
partment under the Palermo association 
contract with ECOPETROL. Tenneco pro- 
duced over 40,000 barrels per day of crude 
oil and had proven reserves of 100 million 
barrels. The discovery wells, San Francisco 
No. 1 and San Francisco No. 2, are located 
15 kilometers northwest of the city of 
Neiva. 

Pending completion of the new oil pipe- 
line from the Port of Covefias to the Caño 
Limón Oilfields, expected in early 1986, 
Colombia found it necessary to import crude 
oil for its refinery operations, although at a 
lower level. An increase in imports of petro- 
leum products was made necessary by a 7% 
increase in gasoline consumption over that 
of 1984. 

Colombia was expected to become self- 
sufficient in crude oil in 1986 and resume its 
role as an exporter of crude oil at the 
projected level of 150,000 barrels per day 
in 1986. Colombia was not expected to en- 
counter problems in marketing the light 
crude from Cafio Limón. Because of the 
sharp drop in international oil prices, the 
Government was considering limiting crude 
oil exports only to the volume needed to 
cover its most urgent debt commitments. 

Colombia's increased exports of fuel oil 
were offset by lower prices, which averaged 
$21.55 per barrel in 1985 compared with 
$22.38 per barrel in 1984. Fuel oil exports 
continued as Colombia's second most valu- 
able export commodity after coffee. 
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Mineras. Ibagué, Oct. 1985, 561 pp. 
5Robertson, R. R, and I. Patiño V. . Colombia’s 
Eng. and Min. J., v. 1 , No. 5, 1985, 


Cerro Matoeo. 

Dior Coal Exporter North t 
. v. 38, No. No. 6.4 1886 pp. 409-4 

D., F A. 
Xm 5 Carbonifero de Co 
om ia Poten summary in English). 
Instituto Nacional de Investigaciones Geológico-Mineras, 

Bogotá, 1985, 33 pp 
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Table 4.— Colombia: Production and trade in crude petroleum and refinery products 


(Thousand 42-gallon barrels) 


1978 1979 1980 1981 1982 1988 1984 


Production ...----------------- 47,142 45,298 45,944 48,852 "51,765 56,581 "61,154 
00% 8,884 8.995 7,889 7,714 17,827 18,884 9,801 
pag ae — AAA 57,452 56,246 50,282 62,348 63,291 68,484 "69,814 
Expo ( ᷑ ᷑ ̃ cocks 11,158 9,087 9,485 10,482 12,019 "15,782 16,862 
% ͤ (. ec e m ro 7,784 10,841 12,997 11,026 11,088 "3,485 5,749 


"Revised. 
Principally residual fuel oil. Also includes petrochemicals. 
Source: Revista del Banco de la República (Bogotá). Apr. 1986, p. 147. 
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The Mineral Industry of 
Cyprus 


By Thomas O. Glover! 


Exploitable mineral deposits, known to 
exist in Cyprus, were being depleted at a 
fairly consistent rate in 1985; however, 
mining continued to decline in importance 
to the economy. Employment in the mining 
sector decreased by almost one-half from 
that of 1984, while all sectors of employ- 
ment showed an unemployment rate of 
3.4%, up slightly from 3.3% in 1984. 

The Cypriot gross national product (GNP) 
in 1985 was $2.4 billion,? thus showing a 
strong positive growth rate compared with 
that of 1984. Annual per capita income was 
$4,400, up 1.1% from that of 1984. The 
inflation rate was 5.0%, a slight decrease 


from that of 1984. The national debt was 
37.71% of the GNP, up 4.7% since 1984. 
Cyprus’ trade balance with the United 
States in 1985 showed a $30 million deficit, 
compared with a $63 million deficit in 1984. 

Cyprus remained geopolitically divided 
for the 12th consecutive year, and no settle- 
ment to the division of the island was in 
sight by yearend. The Greek Cypriots still 
control the southern three-fifths of the is- 
land, while the Turkish Cypriots control the 
northern two-fifths. Only the southern sec- 
tor was considered in this chapter because 
there is little, if any, mineral production in 
the northern sector. 


PRODUCTION AND TRADE 


According to the Cyprus Mines Service, 
mining in the southern three-fifths of the 
island declined for the 15th consecutive 
year. New exploration for copper pyrites in 
the Troodos Mountains brought new hope to 
the copper mining industry, which had 
ceased active mining operations in 1979. 
Cement copper was extracted from mine 

waters and waste dump leach 
solutions at the abandoned copper mine- 
sites. 

Chromite mining, abandoned in 1982, was 
nonoperational for the third consecutive 
year. Mining of asbestos rock in 1985 de- 
creased 33% owing to excessive stocks pro- 
duced in 1984 when the asbestos fiber mar- 
ket was falling. The market rose in 1985, 
causing an increase in fiber production of 
approximately 120%. Excess rock mined in 
1984 was used to produce the additional 
fiber required in 1985. Production of sulfur- 


bearing pyrites almost tripled in 1985. Pro- 
duction of cement copper was slightly less 
in 1985. Most industrial minerals showed 
decreases in production, except bentonite, 
hydrated lime, salt, and sand and aggre- 
gate. Celestite flotation concentrates were 
produced for the first time; 1985 output was 
1,400 tons. 

Cyprus’ balance-of-trade deficit with the 
United States was 52.4% lower in 1985 than 
in 1984. The current-account deficit was 
$150 million, $29 million less than that of 
1984. 

Mineral export values either remained 
the same or dropped, except for bentonite 
and sand and gravel, which rose in value 
only modestly, chiefly owing to the sluggish 
world economy. Asbestos fiber, cement, cop- 
pen and salt showed the sharpest drop in 
value. 
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Table 1.—Cyprus: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984 1985 
METALS 
Chromium ore and concentrate, marketable 10,381 2,878 e a 
Copper: Cement copper... --------- 410 1,530 2,088 2,290 2,180 
INDUSTRIAL MINERALS 
Asbestos, fiber produced 2. 25,568 18,952 17,288 7,429 16,860 
Cement, ulice. ~~. thousand tona. — 1,085 1,068 659 
eie a 47,000 18,000 82,000 82,400 52,000 
For brick and tile manufacture 
tons 165 187 280 220 212 
For cement manufacture da- 258 250 250 *250 
Total mn hesena do- 418 431 480 40 462 
Gypeum: 
Cridi ee n mE LIOLCC LL LUE 40,000 80,000 82,000 22,100 16,000 
Calcined. “ 28,000 25,000 10,000 11,900 
Lime, hydrated. . - --- ---------------- 12,920 11,900 8,500 7,180 
Mineral ts: 
^a MEER RE ERE 20,000 20,000 16,000 13,100 12,200 
Yellow ocher __ ~~~ ~~~ EM a exe! ERE 
USURIS TOR See See at 8 20,250 20,000 16,000 13,100 12,200 
Pyrié o ee mt 88 15,866 55,525 46,665 822 , 
Salt, marinaaͤa ~~ _ 9,299 9,857 2S 7,399 10,013 
Stone, sand and gravel: 
Dimension stone: Marble 56,000 75,000 90,000 87,500 80,000 
Crushed 5 stone: j 
vara 
thousand tons. — 4,850 8,475 4,500 8,560 2,800 
For cement production da- 1,089 1,000 NA NA NA 
EEEE E aaa aan 8 11,820 10,000 NA NA NA 
Marl, for cement uction ..------- 565,887 550,000 533,970 NA NA 
ins pcne bui stone 760,000 980,000 500,000 450,000 843,000 
Sand aggregate thousand tons. — 8,851 8,915 4,100 4,015 4,450 
Sulfide concentrates containing precious metals 514 116 ec us . 
Sulfur, S content of marketable pyrites —-— 9,478 25,500 21,430 10,495 80,972 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
petroleum gas 
thousand 42-gallon barrel 215 198 221 218 172 
ONU UMEN 8 m 818 805 890 856 789 
and jet fue! do... 484 877 468 463 248 
Distillate fuel oil do... 1,086 1,019 1,147 1,160 990 
Residual fuel oil do- ; 1,101 1,148 924 
Asphalt cow csse Qe cree a MORS Pd 136 165 174 145 
Refinery fuel and losses... do... 220 229 207 201 145 
TOCA - nc ee do- 3.858 8,827 4,205 4,220 8,418 


*Estimated. Preliminary. NA Not available. 

"Table includes data available through June 12, 1986. 

In addition to the commodities listed, a variety of other crude construction materials are produced, but available 
information is inadequate to make reliable estimates of output levels. 


Table 2.— Cyprus: Exports of mineral commodities: 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1983 1984 : a 
e Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Ea na een REE BT 528 557 _. Sweden 175; Netherlands 142; 
Piper: t Germany 1 18. 
Unwrought ---------------- m 849 25 
Semimanufacture s. 80 85 Ec Libya 30; Saudi Arabia 26; Israel 
Chromium: Ore and concentrate 10,896 m 


See footnotes at end of table. 
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Table 2.—Cyprus: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
i 1983 1984 
Commodity United Other (principal) 
METALS —Continued 
Matte and speiss including cement 
FCC 1 S 1,529; U.S.S.R. 1,022; West 
— | 8,069 Spain £29; UR 022; 
P 449 844 zu F 
e ee 
Semimanufacturess 7 8 n — ; Iraq 1; Saudi Arabia 
Iron and steel: 
Iron ore and concentrate excluding 
Metal: 8 ©. j m 
Serap eeu cce eee Ec 8,568 18,223 -— Greece 8,450; Italy 4,708. 
Semiman ee 
Bars, rods, angles, sec- 
— » "- E Lebanese 514. ia 76. 
)) 5 36 ee A 
: Tubes, pipes, fitting gg 184 ee 129. 
PPA E 18 8 -- All to Greece. 
Metal including alloys, crap -- 1 200 — All to lab. 
Ore and concen -—————— Re m i ^ aedis gaia 
timum group metals M KIM c NM ; 
Silver Waste and emeas Z 74 d „ 
Titanium: — F 2 1 -- Ali to Saudi Arabia. 
„ ee un 131 68 m F 
Semimanufactures Zs 23 —  ltelyl46N 8. 
INDUSTRIAL MINERALS 
gi ord rea 
atural: Corundum, emery, pumice, 
Eu 5 value, -— $1 $1 — Alto Oman. 
I. 533 TENES $11 8416 ER Do. 
Asbestos, cru 18,416 ae ee ee eM 1,500; 
Cement 499 401,850 -- Lebanon 2$8,81 Syria 141,681 
Clays, crude... „% T 9,942 ME Ail to NN 
Diamond: Gem, not set or strung m 
: thousand $39 $292 Lebanon $148; Switserland $39 
Diatomite and other infusorial earth . .. — 10 EM 
Fertilizer materials: ufactured, 
unspecified and mixed —_—_ ~~ 8,660 241 8 
Gypsum and plaster... 4,854 -— Saudi Arabia 8,105; Lebanon 
in 1,988; Kuwait 
Precious and semiprecious stones other m 
i value, thousands_ $1 All to United 
Pyrite, %%% MEE aa = MM 
Salt and brine ----- aca 161 . 924 e 
Crude and partly worked 184 611 -— Israel 352; Saudi Arabia 259 
Worked |... value, thousands. _ $256 —— All to Saudi Arabia. 
and crushed rock 859 3,549 -- Saudi Arabia 3,501 
Sand other than metal bearing 10 es 
Sulfur: ic acid. _______ EM 11,900 10 ae i. 
Other: Crude 1n 7,609 4966 United Kingdom 987; Egypt 590 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum products: 
Liquefied gas 
42-gallon barrels. . 81 AES 
Gasoline, motor da 28,196 25,916 NA NA. 
jelly and wg do... s 1 — All to Kuwait. 
Kerosene and jet fuel da 568,861 561,906 NA NA. 
Distillate fuel oil |... t. 143,135 91,974 NA NA. 
5 da- 3,521 4,067 NA A. 
Residual fuel oil da 145,508 165,961 NA NA. 
NA Not available. 


VTable prepared by Virginia A. Woodson. 
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Table 3.—Cyprus: Imports of mineral commodities’ 
(Metric tons unless ot! ified) 
Sources, 1984 
Commodi 1983 1984 : "n 
y United Other (principal) 
METALS 
Alkali and alkaline-earth metalss ea 1 -- Mainly from Italy. 
Aluminum: 
Oxides and hydroxides |... 1 1 — All from United Kingdom. 
Metal including alloys: 
CC zu 151 ~- Sweden 122; Denmark 29. 
Un FCC 10 —— All from United aon 
Semimanufactures |... ..-- 4,179 4,114 5 Gre, 252 2,832; United Kingdom 375; 
Chromium: Oxides and hydroxides .. — .. — 1 2 -- All from United Kingdom. 
Columbium and Se Metal 
including all orms, 
tantalum — pide J) Oey ee ROE AE I ak 1 — All from Japan. 
Copper: Metal including alloys: 
nwrrouggngnt 23 22 -- United Kingdom 16; Spain 6. 
mimanufactures 77 859 44 "- Aeby II 171: United Kingdom 
God Merai as alloys, unwrought —— 
an WTO ---troy ounces. - , a 
eee 
lr LE 8 21 41 -- All from Sweden. 
Pig iron, cast iron, related materials — 1,404 863 — B ia 356. 
Ferroalloys, ferromanganese. — — — — — 20 20 -- All France. 
Steel, primary forms 8 8 -- Greece 2. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 74,949 84,642 ós Spain 2i at BR CAD 7,915; 
Universals, plates, sheets 19,889 20,082 — West Germany 6,087; Greece 4,178; 
Belgium-Luxembourg 2,231. 
Hoop and strip_ - -- ------—--— 1,329 7,465 1 6,240; ovakia 495 
Rails and accessories 2 1 -—- All from West Germany. 
J ae ee 2,949 2,912 2 Hungary 969: Belgium- urg 
Tubes, pi fittings 18,849 19,912 2 est ¿United I 6 Greece 5,040; 
1 „ NTUNGS _----—--~—-— » » , 7 
dis United Kingdom 
o Castings and forgings, rough — — — 34 12 2% Belgium-Luxembourg 4; Spain 4. 
71717717 120 181 — United Kingdom 180. 
Metal | including allo 
EOS = ——À" 6 19 -— All from Denmar 
Unwroughgt 198 196 ES p erp Kingdom 77 Netherlands 50; 
Semimanufactures 617 857 100 United Ki Kingdom 523; Netherlands 
Manganese: Oxides ___________ _- 14 25 aa V 19; West Ger- 
many 6. 
Té 3 16-pound flasks_ — NA 29 aa Mainly from West Germany. 
ickel: 
Matte and speisss — 1 — All from Spain. 
Metal includi vh all forms ... 11 10 -- West CMEIDARY © 5; Israel 2; United 
Platinum-group metals: 9 including 
alloys, unwrought and Lair ien, 
$222 $141 $33 West Germany $82; Austria $15. 
Silver: Metal ne alloys, wa ab 
and partly wroughhlt ee $1,484 $1,421 $70 United ma aaa $1,038; West Ger- 
Tin: Metal including alloys: 
Unwrought ----------- do... $1 $1 -— All from United m. 
Semimanufacture s 5 6 — United Kingdom 55 
Titanium: Oxides 444 531 Sa Vaea Kingdom 200, West Germany 
say 19 81 W 
pee t E UE EE xe est 26. 
Metal T including alloys: Cera 
Unwrou ght 4 206 -— Zaire 149; West Germany 25; Nether- 
lands 24. 
Semimanufactures 
od ue, thousanda. _ $266 $149 -- Netherlands $50; Poland $46. 
er: 
Ores and panini p 3 10 92 — Australia 91. 
Oxides and hydroxides 1 7 — West Ge 6. 
Base metals including alloy», all forme à 8 -- All from United Kingdom 
INDUSTRIAL MINERALS 
Abrasives, Wo 
atural: Corundum, emery, pumice, 
et ue, thousands 321 $67 -- Greece $34; West Germany $20 


See footnotes at end of table. 
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Table 3.—Cyprus: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
UE ned Other (principal) 
INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 
debe Corundum .......--- m 1 —— All from United Kingdom. 
Dust and powder of precious and semi- 
precious stones incl diamond 
value, thousands $1 $2 -— Israel $1; United Kingdom $1. 
Grinding and polishing wheels and 
73 do- $199 $248 $1 Italy $104; West Germany $48. 
3 rank cach gpa ͤ ͤ NOCT NS 369 297 as i 161; Republic of South 
Africa 136. 
Barite and witherite _ —- -- - --—- ----- 6 2 _. All from West Germany. 
Boron materials: Oxides and acids 
value, thousands $1 $1 __ NA. 
Cements: ocean clk cece 13,207 Q3) -— Mainly from Greece 
Chalk. «ccu uc uus emenece s 1,562 -- United om 276; France 26 
Clays, crude... 222-2 -- 1,197 2,237 5 Greece 2, 
Diamond: 
Gem, not set or rung 
ue, thousands_ — $1,019 $1,459 $1 Be Med Ri eee 
ni 
Industrial stones do 31 32 All from United Kingdom. 
Diatomite and other infusorial earth _ — — 120 176 138 Switzerland 20. 
"hore ad fluorspar, related materials 20 RN 
e r ma 
Crude, n. e. -— 36 _. All from West Germany. 
Manufactured: 
Ammon ia 5,110 37 _. Netherlands 27; United Tom 6. 
Nitrogenouns 19,411 27,965 1 Italy 19,503; Greece 6,001; Hungary 
Phosphatic. __----------- 1,470 2,850 -- Israel 2,500. 
VOCE ES rhe ESO 212 1,164 -—- Israel 961; West Germany 201. 
Unspecified and mixed 799 36, 208 250 BET 24,408; Greece 7,776; France 
Graphite, natural NM 1 All from United 
Gypsum and plastern 40 37 17 wer Germany 12; nited Kingdom 
öÄö%⁰ͤĩÜ dy y ee A 5 -- All from Israel. 
Ar enone crubde 126 131 mee Netherlands 128; China 5. 
Crude including splittings and waste 29 14 -- United Kingdom 11; Norway 2. 
Worked including. lomerated d 
sprang Value, thousands $2 $1 _. All from Austria. 
Phosphates, crudle 4,223 NA 
igments, mineral: Iron oxides and 
ydroxides, processed 21 25 dirus Li ues Kingdom 13; West Germany 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands. .. $474 $445 = mere Carman y $198; Thailand $106; 
ni 
Synthetic do- 3131 $74 _. Switzerland $46; France $13. 
Salt and brine. - - - - --- --------- 772 1,030 Po Eius Kingdom 578; Netherlands 
Sodium compounds, n.e.s l 
te, manufactured NA 927 -- Romania S tai 220; United 
Sulfate, manufacturdt 541 693 zz Unites Kingdom 283; West Germany 
Stone, sand and gravel l 
Crude d partly worked 8,338 §,115 Ital: 22585 1,243. 
and partly worked , ux reece 
Worked... value, thousanda- $624 $481 D Italy $258 reece $190. 
Dolomite, chiefly refractory- grade 41 40 NS Denmark 5. 
Gravel and quar 3 rock 661 868 E tal 1 S5 Dens 90. 
3 87 86 n rlands 61; West Germany 20. 
dicte dan ln metal tears . 364 512 es United Kingdom 884; ; West Germany 
ulfur: 
Elemental, crude including native 
and byproduct F 3,090 2,513 Lebanon 1,639; Greece 805. 
Sulfuric acid 214 252 __ Greece 282. 
Talc, steatite, e pyrophyllite 412 429 EN rece 240; Norway 95; Notherlands 
pir m 
EANO A a Secale 8 2,233 1,781 -- Greece 1,768. 
Sag a and dross, not metal bearing s 20 -. All from Netherlands. 


See footnotes at end of table. 
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Table 3.—Cyprus: Imports of mineral commodities! —Continaed 
(Metric tons unless otherwise specified) 
Sources, 1984 
2 983 1 2 
A mt — United Other (principal) 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural. se o ; United Kingdom 29. 
dap aa a - ^ ae . 
An and bituminou s 180 51,818 --  Alifrem USSR. 
Briquets of anthracite and bituminous ‘ai 1 
Lignite including briquets ____-_—- 201 90 LT All from Greece. : 
Pont imal = 5 1 18 — 3. en BOB: Wen derm 568; 
Peat including briquets and litter 1, = ay 
Crude. thousand 42-gallon barrels. . 2,989 4,271 NA medie U.S.S.R. 1,654; Algeria 
Refinery products: 
Gasoline, motor — Ue 284 1 iE tal 78: n z 
Mineral jelly and var da- 3 3 __ Went Germany 1; N 
Kerosene and jet fuel da- 525 682 -— italy 400; France 102; USSR. 67 
Distillate fuel ci EL 223 466 -. Italy 169; France 101; 16. 
Lubricants _________ 2r 51 64 1 vineis 1$ Porti b 
Residual fuel oĩ lil da 2,085 2,102 pen Syra 1208; Greece d Romania 24 
Bitumen and other — — da EM ($ zc from Greece. 
Bituminous mi do ao 4 NA United Kingdom 2; Greece 1; Italy 1 
Petroleum coke |... do... 21 ($) ~- All from West Germany 
NA Not available. 
S rani MEE. 
*Unreported quantity valued at oy "16.000. 
Lens than 1/2 unit. 
COMMODITY REVIEW 
METALS years, and this could account for lower- 


Hellenic Mining Co. Ltd. (Helco), a past 
producer of chromite in Cyprus, had not 
produced chromite since 1982. Exploration 
for chromite ores was carried out in 1984 in 
the Akapanou Forest area; however, no 
— have as yet been report- 


Asbestos.—The production of asbestos in 
Cyprus comes from a serpentine deposit 
within the Troodos Massif from a single 


duction of asbestos fiber rose 12096 in 1985 
ee sn. turbae vie tie imis on ma 
tos rock production declined. Export values 
of fiber fell over 30% between 1984 and 
1985. The company introduced two new 
grades of fiber in 1985 with sales mainly to 
Middle East markets. The new fiber may 
not be as high in quality as in previous 


than-normal export values. 
Celestite.—A deposit of celestite, north of 
Maroni village in the Larnaca District, was 
opened for production in late 1985. The 
mineralization was found in the Koronia 
limestone of the Dhali Group, in veins, 
veinlets, and minor disseminations within 
the Koronia limestone. The deposit belongs 
to Helco. The ore, processed at the Vasilico 
dressing plant, contained commercial con- 
centrates of 9496 strontium sulfate. Approx- 
imately 1,400 tons was produced in 1985. 
Cement.—The two cement plants, operat- 
ed by Vassiliko Cement Works Ltd. and 
Cyprus Cement Co. Ltd., produced 659,089 
tons of cement, which represented almost a 
23% reduction from the 1984 production. 
Cement pricing remained relatively un- 
changed compared with the 1984 unit price. 
Rated capacity of both plants collectively 
was 1.2 million tons per year. The plants 
produced portland, pozzolanic, and sulfate- 
resisting types of cement. The Vassiliko ce- 
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ment plant reportedly changed fuels from 
oil to coal. Cement sales were predominant- 
ly to North Africa and the Middle East. 

Clays.—Bentonite.—Production of ben- 
tonite in 1985 was 52,000 tons, a 60.5% 
increase over production in 1984. The sale 
price per ton increased 5.4% over that of 
1984. Cyprus bentonite was estimated to 
account for less than 1% of the total world 
production. Peletico Plasters Ltd., west of 
Larnaca, produced the major part of the 
bentonite. A new plant at Pentakomo con- 
tributed to the increased production of ben- 
tonite. Other companies producing benton- 
ite in Cyprus were Bentex Minerals Co. Ltd. 
and Egeko Ltd. A new company, Drapia 
Mining, also held a license to extract ben- 
tonite from a deposit near Kalavasos, close 
to the Port of Zyyi. The company reported 
plant construction under way at the Kala- 
vasos site in 1985. 

Gypsum.—The production of gypsum 
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dropped approximately 28% to 16,000 tons. 
Exports of both raw and calcined gypsum 
remained small. Even though the produc- 
tion of gypsum had declined, vast reserves 
have been identified in the Aradippou area 
northwest of Larnaca. 


MINERAL FUELS 


Cyprus Petroleum Refinery Ltd. produced 
small quantities of asphalt, fuel oil, gaso- 
line, jet fuel, kerosene, and liquefied petro- 
leum gas at its only refinery at Larnaca. 
Crude oil totaling 3,463,018 barrels was 
imported from Algeria (7.6%), Iraq (74.9%), 
and the U.S.S.R. (17.5%). The refinery, with 
a throughput capacity of 16,000 barrels per 
day, was operated at 5996 of capacity. 


1Physical scientist, Division of International Minerals. 
Where necessary, values have been converted from 
ox pounds (£C) to U.S. dollars at the rate of £C1— 
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The Mineral Industry of 
Czechoslovakia 


By John R. Craynon! 


Czechoslovakia remained an important 
producer of coal, graphite, kaolin, magne- 
site, pig iron, and steel during 1985. The 
highly industrialized economy required im- 
ports of many raw materials, however. Do- 
mestic petroleum and gas resources were 
limited. Uranium deposits in North Bohe- 
mia were reportedly quite extensive and 
were being exploited in several mining op- 
erations. Although domestic coal provided 
about 60% of the country's fuel and energy 
needs, imports of fuels still accounted for 
over one-third of the total. According to 
preliminary results, gross national income 
grew by 3.3% compared with that of 1984. 
Industrial production, including mining and 
mineral-related industries, increased 3.4%. 
. Relative domestic consumption of energy, 
raw materials, and industrial materials has 
decreased. Out of a 1984 work force of 
2.1 million, 146,000 were employed in coal 
and petroleum production and processing; 
39,000 in electricity and heat generation; 
131 000 in the iron and steel industry, 
including ore mining; and 30,000 were 
involved in the nonferrous metals industry, 
including ore mining.“ In 1984, mining and 

quarrying accounted for 3.8% of the total 
industrial output of Czechoslovakia. Coal 
production made up 2.996 of this amount; 
crude oil, 0.1%; metallic ores, 0.4%; and 
other mining, 0.4%. Petroleum refinery 
products made up 3.4% of total industrial 
output. The iron and steel industry contrib- 
uted 9.1% of the total; industrial minerals, 
2.5%; and nonferrous metals, 2.1%.* Con- 
struction of Soviet natural gas pipelines 
through Czechoslovak territory continued 
during the year. The fourth and last of the 
transit gas lines planned is scheduled for 
completion in 1989. The total capacity of the 
transit gas system, when completed, will be 


2.4 billion cubic feet per year. Czechoslovak- 
ia agreed to aid in the construction of a new 
gas pipeline being planned in the U.S.S.R. 
This pipeline, which will originate in Sibe- 
ria, will provide another link from vast 
Soviet reserves to both East and West Eu- 
rope. Czechoslovakia will be paid 176.5 bil- 
lion cubic feet of natural gas annually 
starting in 1990 for its involvement in 
the project. This amounts to about 50% 
of Czechoslovak 1985 consumption of natu- 
ral gas. Construction began at Bruntal on a 
new hydrometallurgical plant to process 
mixed metal concentrates from domestic 
sources. This plant, which will reduce 
Czechoslovak dependence on foreign 
sources of nonferrous metals, is scheduled 
for completion in 1990. 

Government Policies and Programs. 
The annual extraction plan was met or 
exceeded in all segments of the mining 
industry during 1985. In the coal industry, 
total production decreased slightly, but still 
exceeded the plan. The metallurgical indus- 
try, including ore mining, increased total 
production more than had been planned. 
Electrical power generation increased to 
80.6 billion kilowatt hours, or approximate- 
ly 3% more than in 1984. Although pig iron 
production was at the same level as in 
previous years, crude steel production in- 
creased 1.4%, utilizing imported raw mate- 
rials. Production of rolled material also 
increased. 

The seventh 5-year plan, which covered 
the years 1981-85, had called for improve- 
ment in the efficiency of raw material and 
energy usage. The plan called for brown 
coal and lignite output of about 100 million 
tons, bituminous coal output of nearly 28 
million tons, and crude steel production of 
about 16 million tons. In addition, provi- 
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sions were made to increase electrical pow- 
er generation to a level of 80 to 83 billion 
kilowatt hours, including 15 billion kilowatt 
hours generated by nuclear plants. These 
goals were generally achieved, although 
steel output fell nearly 1 million tons short 
of the plan. Electrical power generation in 
nuclear-powered facilities increased to ap- 
proximately 11.5 billion kilowatt hours, 
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far short of the 5-year plan goals. 

The eighth 5-year plan covering 1986-90 
envisioned a shift in the structure of 
Czechoslovak industry away from energy 
and raw material intensive industries to- 
ward electronics and bulk chemicals pro- 
duction. The specific goals for the plan were 
not outlined by the time of the party con- 
gress in late March 1986. 


PRODUCTION 


Production of graphite was approximate- 
ly 9% of the world’s total in 1985. Magnesite 
production amounted to about 6% of the 
total; kaolin, about 3%; and crude steel and 
pig iron, both about 2% of the world’s total 
production. The major coal producing areas 
remained the Ostrava-Karvina Basin for 
bituminous coal and the North Bohemia 


Basin for brown coal. North Moravia re- 
mained the mest important region for steel 
production, the Vitkovice steel plant being 
one of the largest. Kaolin production was 
concentrated in the Karlovy Vary area and 
in West Bohemia. Magnesite was produced 
at six mines in Slovakia. 


Table 1.—Czechoslovakia: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


1985* 


Commodity 1981 1982 1983 1984 
METALS 
Aluminum: 

r ee eee 90,000 80,000 80,000 000 85,000 
Aluminum ingot, primary onll --------- 82,684 83,830 86,156 31,635 82,000 
Antimony, mine E Rit metal content 730 700 900 ,000 1,000 
output, metal content 9,200 9,300 9,800 10,000 10,300 
— Msg nooo "2 E E pm 

Iron and . — ae c an am a =e a am , > ? 
Gross weicht thousand tona. 1,935 1,861 1,903 1,869 1,900 
Metal content NEN 502 483 490 481 490 
Pigiron ---------------- do- 9,393 9,525 9,466 9,561 39,562 
eM PITE IBN ane 178 164 162 151 155 
Steel, cru S ieu 15,210 14,992 15,024 14,831 715,086 
Semimanufactures TEMP 2,823 12,185 12,254 12,431 12,700 
Mine output, metal content 3,400 3,182 8,162 3,078 8,200 
Metal i i secondary FFF 20, 663 21,071 21,080 21,134 21,500 
ore, gross weight 900 900 900 900 950 
c EP TEMPER 76-pound flasks_ — 488 4,380 4,177 4,409 4,400 
Nickel motal, primary* - - ----- --------- 71,600 71,500 rg, 000 74,500 4,500 
WE cuerpo thousand troy ounces. . 1,125 1,061 964 1,029 1,000 
Mine output, metal content 19800 200 200 200 200 
Metal including secondary _ — —- - -—- -------— 289 295 307 425 430 

Y Mine output, metal content 50 50 50 50 50 
Mine output, metal content 6.790 6.929 7,064 7,185 7,300 
Metal including secondary... 9,004 9,184 *9,100 *9,100 9,250 
INDUSTRIAL MINERALS 
2 se ee nee 61,000 61,000 60,000 60,000 ,000 
Cement, hydraulic thousand tona. 10,646 10,825 10,498 10,530 310,265 
Clays: Kaolinnnnnnnn -- da 508 527 662 668 650 
Fl p RD ERN See do. ..- 96 96 96 96 95 
Graphite do... 50 50 50 50 60 
eon anhydrite, crude... ----- do... 761 794 848 842 850 
hydrated and quicklime _ — __ do... 3,284 8,088 8,100 8,117 33.221 
Magnesite, crude_ - - - - - - -------—- do- 664 672 662 660 670 
Nitrogen: N content of ammonia „ do- 850 850 850 850 860 
ede -------- ee A ap 45,667 1 ors 12 
nA gross weight thousand tons 1 140 14 14 1 

| | oues EN 811 821 240 248 245 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF CZECHOSLOVAKIA 261 
Table 1.—Czechoslovakia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984?” 1985° 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, n.e.s.: 
Caustic soda eee M thousand tons. _ 381 825 829 830 
manufactured porem 118 106 95 101 100 
Limestone and other calcareous stone da 55 8 19 600 
€ 24.1 23,81 23,5 23,684 23, 
thousand cubic meters. 96,220 82,988 82,844 82,2724 82,500 
Sulfur: 
Nato thousand tons 5 5 5 5 6 
From pyrites SL ss da 60 60 60 60 62 
all sources ...------— da- 10 10 10 10 12 
YA do. 15 75 15 75 80 
Sulfuric acid... LLL da 1,317 1,252 1,250 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
micum da 21,001 27,069 26,437 25,947 326,223 
Brown and lignite ____________~— da 96,965 98,944 102,416 104,743 2100,387 
171 ee da- 8.575 8,610 8,529 8,211 8,200 
Unspecified... -_____ da 1.7 1,896 1,811 2,091 1,900 
c from brown cal... da.. 1,069 1,111 1,104 1,069 1,100 
Manufactured, all - million cubic feet.. 268,639 275.787 268,582 271,710 272,000 
Natural, marketed” " wet 26,000 26,000 26,000 24,500 
Crude. 
As reported |... thousand tons. — 89 89 98 91 90 
Converted . thousand 42-gallon barrel. 608 608 629 602 
motor da 12,775 11,680 12,775 NA NA 
det fuel. ...-------- da B» 2,565 2,920 NA NA 
CHORO IONS da 8,650 AE eR NA NA 
Distillate fuel oil (including diesel) 
da 90,295 28,410 27,815 NA NA 
Residual fuel oils... da 60,225 50,370 49,640 NA NA 
Labricants (including d. 2,555 2,565 2,555 NA NA 
Res Se Be ˙ aera ah da 9,490 8,080 8,995 NA NA 
Refinery fuel and loses da 17,520 18,870 9,125 NA NA 
Total —————À us da 136,510 117,520 112,785 *125,000 127,500 
Preliminary. Not | 
“Tablo incisdes data. i VVV 
uranium, a variety are produced, information is inadequate to make 
reliable estimates of 
his material, manganese is believed to be iron ore with a manganese 
& 
. r as manganese ore, generally 
contains or 
“Includes from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported 
FFC xm 


The planned goals in foreign trade, chief- 
ly increases in the proportion of trade with 
Council for Mutual Economic Assistance 
(CEMA) countries and in exports of manu- 
factured goods, were reportedly carried out 
during 1985. The trade turnover was higher 
than included in the state plan. Trade with 
CEMA countries showed higher volumes of 


foreseen, but imports were less than 
pected. Total foreign trade increased 


by 5.8%. Trade with the U.S.S.R. 
increased 4.7% and accounted for nearly 
45% of the total. The U.S.S.R. remained 
Czechoslovakia s sole supplier of natural 


nese, and chromium ore imports. The value 
of fuels, mineral raw materials, and metals 
amounted to about 1696 of all exports and 
nearly 5096 of imports. 
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Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities: 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984P : 
T United Other (principe) 
METALS 
Aluminum: 
Ash mon residue containing aluminum 2,813 1,202 -- All to West Germany. 
nac 189 226 2 Do. 
Unwrou ht 21.588 18,174 -— Japan 12,701; West Germany 2,661; 
oland 
Semimanufactures 2.762 2,455 == irum 1,980; Hungary 398; Sweden 
: ; 
Cone and concentrate |... 1,000 1,040 -. All d United roy 
Oxides and hydroxidees 8 502 TN. Haly 480; Sweden 22. 
Sulfate 8,946 3,978 es est Germany 2,614; France 662; 
Ash and residue containing copper x 800 a2 Ail to West Germany. 
Metal including 
Scrap --------------- 930 685 to Wet 6 484; Austria 138; Swe- 
imanufactures 81 223 59 Yagoelavia 152; Italy 11. 
Iron and steel: Metal: m 
er Lue ĩͤ ene eae 124,491 185,714 € edes n TY ig 47,784; Yugo- 
Pig iron, cast iron, related materials - 2,894 2,016 West Germany 823; Sweden 702. 
Ferrochromium 3,671 3,420 -— Austria 2,760; West Germany 496. 
Ferromolybdenum mn 46 12 — All to Sweden. 
Ferrosilicomanganese — — — — —— — 15,658 9,787 — All to West Germany. 
Ferrosilicon 2 5. 841 1,299 — Went Germany 1,26 
Silicon metall 1 t 
Unspecified .. ~~ 6,302 7,002 TUS 5 United Kingdom 2,096; 
y 1,900. 
Steel, primary forms? 
thousand tons 210 431 -— Yugoslavia 301; Bulgaria 43; Italy 23. 
Ecc 1,819 1,961 21 Went Germany 153; unspecified 855. 
Universals, plates, sheets i 
ole 974 1,018 82 ugs avis 330; West Germany 150; 
Hoop and stri do.. 156 154 Wan Germanvik Yugoslavia 15 
8 E TS : via 15; 
= unspecified 109. 
Rails and accessories do 80 81 -- NA. 
WII. eke eem SaS 188 184 —  WestGe 25; Hungary 12; 
Erg 9. 
Tubes, pipes, fittings? do 718 101 4  USS.R. 432; Hungary 68; Poland 40; 
Cestings and forgings, rough 
TOUR 25 22 -— Poland 4; unspecified 17. 
Ore 1 concen W 5.692 5.757 — All to West Germany. 
CARS Lo RR 198 254 — All to Austria. 
Unwrought.. .- ----------- ee 109 — All to France. 
Manganese: Ore and concentrate, 
„ 5 ae 1 — Do. 
Oxides and hydrorides 40 20 — Au to West 
Metal including alloys, unwrought .. _ 3600 4 — All to Netherlands. 
Platin p — Metals incl x 
alloys, unwrough 
ue, = $153 $286 a =< rst ad $274; United King- 
Rare-earth metals including alloys, all 
!! d 8 aa 45 — All to Austria. 
e esi and 
sweepings 
value, thousands. _ “$418 $150 — All to West Germany. 
Metal including alloys, un t 
partly wrouggʒt VUES $41 $550 ae ly a m $509; West Ger- 
man 
Titanium: Oxides. .------------- 3, 432 2,482 bx I 1041; West SE 614; 
nited Kingdom 
Tungsten: Metal including alloys, 
.semimanufactures.. -—-—— - eo 2 -— All to Yugoslavia. 
Ore and concentrat 14,988 14,441 REX dr inn 12,044; West Germany 
DICERES Aan ee ISR OT 1,678 1,270 Lem 8 1,160; ishing Germany 70. 
Ash and residue containing zinc. _ — — 4,123 4,096 __ All to West German 
Metal including alloys: 
„ e Eee 180 147 "e Do. 
Semimanufactures 1.271 2,836 _. Yugoslavia 2,830. 


See footnotes at end of table. 
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Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1988 1984P United qe 
States Other (principal) 
METALS —Continued 
Ores and concentrate 1,284 NA 
and hydroxides __...____ 80 116 5s Leama 59; Italy 38; Netherlands 
Ashes and residues 1,514 5,706 -- Austria 5,578; United Kingdom 121. 
Base metals including alloys, all forms 11 7 — All to Yugoslavia. 
INDUSTRIAL MINERALS 
Natural: Corundum, 3 ice, 
) 20 2 Al to Austria. 
‘Cocca 4,651 4,922 Italy 2,864; West Germany 871 
um .. ee eee ee eee , 25 5 ; 
A ium- ] 
Dies eal oder of eee 791 584 — West 570; Switzerland 14. 
semi- 
precious stones including diamond 
Grinding and polishing wheels and j i T = l 
f -m 383 534 NA Italy 149; Yugoslavia 104; West Ger- 
many 87. 
FFP zzi 50 ds a to to Turkey. 
Barite and witherite |... _ 1,994 2,080 S 
Porcio thousand tons 210 836 2c pcan 118; y 118; West Germany 112 
Yugoslavia 52 
crude: 
tonite 262662 E 500 _. All to Norwa 
TV 115,816 117,335 e Hungary Kune i 68, 68,916; 125 5 
Fire cla 21,498 NA 
Kaolin" nuuc ecsewe sees 890,000 889,000 -- West Germany 143,000; nd 
Unspecified 144,184 150,028 de Ger Yugoslavia $4000 H 
Dus ' ib 58,411; peer 14,125. ungary 
Gem, not set or naung 
ue, thousands. .. $5 NA 
Industrial stones m UN $13 -- Switzerland $8; Belgium- 
Luxembourg $5. 
Diatomite and other infusorial earth _ .. — 2,396 9,062 — Ali to Austria. 
, fluorsper, related materials 2,656 860 — All to Yugoslavia. 
Crude, n.. zu 8,418 -— Austria 3,393; West Germany 25. 
Manufactured: 
Ammon ia 22,551 37,106 -- Austria 80,517; N peal 4,109; 
Switzerland 2,056. 
Nitrogenous, Na content 251,000 882,000 PA 
Potassic. LLL LLL 2-22 208 49 — All to 1 
Unspecified and mixed 529 310 -— Yugoslavia 240; De 
Graphite, natural 3.445 2,774 8 W 1,500; — ius; Italy 
[FU ey El DUE 24.626 23292 H 17,393; West Ge 
JJ; de UTER ee ates d 898, West German 
ux 5,164. i 
Magnesium compounds: Magnesi i T bi F H T: 472; Bact 
many 52. 
Mica: Worked including agglomerated d 
splitting 65 104 ae ke ang a 64; Italy 12; United King- 
m 12. 
Nitrates, crud LLL c T 20 — All to Italy. 
i cnm . 1.245 1.277 Italy 1,004; Yugoslavia 239 
Precious and semiprecious stones other — per vem 
Natural value, thousands $31 $165 H Kons $106; Canada 12 
3 ue, = 35 ong 
Synthetic ____________ 7 $117 $72 Le Y $58; Sings 
Salt and brine - 1,802 8,040 -- All to Hun; 


See footnotes at end of table. 
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Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities: 
— Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
1983 19849 
Commodity United m 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, n.e.s.: Carbonate, 
ufactured _._.___._._.___ 21 59.300 —-— West Germany 9,162. 
Stone, sand and gravel: ves 
Crude and worked ..... 712 — West 1 Austria 154. 
1 am 4m N 
Gravel and crushed rock 10,581 9,617 -—. West Germany 9,184; Poland 460. 
Limestone other than dimension ...... 23,081 26,775 —. All to West 3 
Sand other than ct 269,000 218,681 -— Austria 159,910; Hungary 99,307; 
Yugoslavia 18: 
Sulfur: 
Crude including native and » 
8 s 29,191 -— Austria 27,669; West Germany 1,468. 
M. addi i o REO "10500 — "280 — Austria 2.562; Yugoslavia 2.162. 
Vermiculite, pertite, chi 5 1,909 NA BE did 
Crude. LLL LLL LL c c -- 32,913 28,568 _. Hungary 16,725; Austria 7,444; West 
"pei m rin 
Slag and dross, not metal bearing 18,555 16,284 -. All to West Germany. 
* 
Carbon black 43 94 — West Germany 40; Turkey 29; Italy 
Coal? i! 
Anthracite and 
thousand tona. . 2,925 2,012 xus Austria 162; East Germany 000; 
Lignite briquets .. do. 2,019 2644 Wer ant itp 
Coke and NEM vp 1,247 1,312 nS East Germany (ii Austria 355: 
Hungary 1 
Ges, natural: Geseous* 
million cubic feet. 9,994 950 -- NA 
Peat including briquets and litter NOSSA are 35 -- NA. 
thousand 42-gallon barrels. 3,146 
" E 
T do... 9T7 912 a= VVV 
Gasoline da 51.909 -— West Germany 578; Austria 168; 
Mineral jelly and do. 2 * i VIN * 
Kerosene and jot fuel. B 658 860 a West Germany $96; Austria 201; 
Distillate fuel oil .. 40. 55,491 51.984 m Wesi Germany 1,125; Austria 576 
Lubricants _ ~~... — TENE 518 216 -— Austria ee 47; West 
Residual fuel oi do- 2,954 8,701 me Austria 1,975; West Germany 1,728. 
Bitumen and other residues 
EIE 15 20 -— Austria 19. 
prepared by Josef Flachy. Owing to a lack of official trade data published by Cechoslovakis, this table should 
TCC minns] uade Ulises othercie epecifud these data lave teen 
sources, which include United and deta published by trading partner 
*Official trade statistics of Caechoslovakia. 
*World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 
*May include other metals. 


precious 
"Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


See footnotes at end of table. 
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Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984" : 
e Other (principal) 
METALS 
Aluminum: 
Ore and concentrate? 
tons 469 349 -. Hungary 270; Yugoslavia 54. 
Oxides and hydroxides |... 19,907 10,646 2 Yugoslavia 10 ,462; West Germany 
Metal including alloys: 
% 8 876 1.310 -- Austria 833; West ermany 461. 
Unwrought? __ thousand tons 88 90 -. USSR. 72; Yugoslavia 9. 
5 actur eee 16,579 16,199 -- Yugoslavia 14,585; Hungary 912. 
EE T A -. Ali from France. 
Cadmium: Metal including alloys, all 
PEDEM INEO 8 ERR 201 303 a Finland 9a; Bulgaria 54; Yugoslavia 
Chromium: 
Ore and concentrate? 
tons 185 176 — USB 130; Albania 11; Switzerland 
Oxides and hydroxides ________- 576 880 _. USS.R. 450; United Kingdom 418. 
Oxides and h A ee m 1 -- All from United Kingdom. 
Metal incl alloys, ali forms - — - 19 NA 
Columbium and tantalum: Metal 
including alloys, all forme, columbium 
(niobiumn 1 68 _. All from West Germany. 
r: 
and concentrate 6.945 NA | 
Metal including 
Bolo ccu 8 197 330 FT Do. 
nae thousand tona. _ 66 62 -- USSR. 38; Poland 7; United King- 
UTE: 20,174 18,810 poland 14,449; Yugoslavia 3,538. 
Gold: Metal 3 alloys. unwrought 
and partly wrought . . troy ounces. . 514 556 ~- All from West Germany. 
Iron and steel: 
Iron ore and concentrate excluding 
aa pyrite? _ _ thousand tona. _ 11,683 11,108 -. USSR. 9,561; Brazil 1,012; India 183. 
Scrap ------------ do... 157 156 Norway 71: U.S.S.R. 52; West Ger- 
many 33. 
Pig iron, cast i iron, related 
materials* |. Gans 780 145 -- USSR. 742. 
Ferroalloys: 

aos dm ats iE gc EA _. All from West Germany. 

erromanganese__ _ _ - _ _ - 

Ferrosilicon. - - - ------- xt 32 x is All from Norway. 

Silicon meta]... "P 1,319 E Do. 

Unspecified. ---------- 1,467 2,178 _. Sweden 1,167; United Kingdom 636; 

France 143. 
Steel, primary forms. . - ------ 22,000 154,000 FN NA. 
Semi manus tune re 
rs, rods, angles, pes, 
secti thousand tona. . 186 229 NN Hu 29; Y avia 15; unspeci 
ions ungary tA ugosi peci- 
Universalis, plates, sheets 
do. ... 150 147 3) Bulgara 13; Yugoslavia 8; unspeci- 
Hoop and strip. _ - do 22 22 Seo N 
unspecified 14. 

Rails and accessories do- 3 4 _. NA. 

Wire. cus do... 3 3 oe * 1; West Germany 1; Yugo- 

slavia 

Tubes, pipes, fittings do 146 193 ae ace Sermany 124; Italy 26; Yugo- 

Castings and forgings, rough 

do... 16 14 _. NA. 
anc d n Sen eue 1,442 1,196 -- France 1,195. 
Metal including alloys: 

Des oie ee ee id 238 978 "TE All from West Germany. 
Unwroucht .... thousand tona. - 28 21 -. USSR. 9; Yugoslavia 8. 
5 3 1 901 -- United Kingdom 300. 

um: Metal including alloys: 
Dea ee ee eS 4 7 _. All from West Germany. 
Un Eo 2cs2olne fled oer m 44 -- All from Yugoslavia. 
Semimanufactures 24 29 Wert Germany 28 
Ore and concentrate, metallurgical 
grade tons. - 506 482 -. USSR. 243; Bulgaria 36; India 29. 
Metal including alloys, all forms - - - 81 NA 
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Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 


Commodity . 1988 1984P United 
States 
METALS —Continued 
Mercury 16-pound flaska — 1,218 261 She 
Mol um: 
1 * 10 a 
inclu orm 
Nickel: dn 
Matte and peer Ni content: 976 1,616 nce 
Oxides a 3 2,172 2,438 c 
Metal including alloys: 
Unwrogght* |. 8,060 6,483 ae 
piaia eroe totale Meti tncloding i adii 
um-group : 
alloys, unwrought and part] t 
Is 5 $188 $205 
Silver: Metal including alloys, unwrought 
and partly wrought |... do $4,751 $6,280 eae 
Tin: Matal inciting alloys, unwrought?_ 2,983 2,896 nr 
Titanium: 
Ore and concentratde "T 10,569 ER 
J ⁰y alah oe Sl 555 RN 
Metal including alloys, all forma d 4 
and concentrate 34 40 EX 
Metal including alloys, all forma 1 1 ed] 
Vanadium: Oxides and hydroxides .... — — 42 NA 
Ore and concentrate 120 NA 
Metal including alloys: —— — i 
Unwrougit? -— thousand iona- 56 59 x 
F 6,960 6,287 A 
Zirconium: Ors and concentrate 2,208 1,577 s 
Other: 
Ores and concentrates 60,614 414 "m" 
Oxides and hydroxides _________ 5 8,486 aL 
Ashes and residues "-— 1,898 E 
Base metals including alloys, all forms 84 77 ok 
Nonferrous metals and alloys, rolled? 9,000 10,000 m 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
Bi o UI T 444 281 M 
Artificial: 
Corundum ______________ 2,805 2,108 EE 
yes carbide . ao 293 291 EN 
Dust and powder of precious and semi- 
precious stones incl diamond 
value, $125 $711 $6 
Grinding and polishing wheels and 
E E aig en hee kt ae 520 709 ni 
Asbestos, crude? |... 41,681 45,885 8 
Barite and wither ite 45 85 E 
Boron materials: 
Crude natural borates 3,500 7,260 S 
Oxides and acids |... 943 2,625 Ter 
Cement? _________ thousand tons__ 187 178 E 
PFC h a ee 1,548 1,478 EM 
crude: 
earth... cs 1,441 152 scc 
DEREN TNR RUIN 1, 5,320 = 
Unspecified _.._. 227 E 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


All from Netherlands. 


West Germany 197; Netherlands 111. 
Switzerland 5; France 1. 


All from Cuba. 
Do. 


USSR. 4,219; Cube 1,029; United 
West 48; Switzerland 2. 


United —se $109; West Ger- 


Bolivia 12: 1 2 600 M Male. 


sia 476. 


All from West Germany. 
All from Netherlands. 
Japan 1. 


All from United Kingdom. 


este 18; Bulgaria 11; Finland 
1 


Yugoslavia 5,052; Poland 1 
All from West Yide EM 


Belgium-Luxembourg Italy 120. 
Austria 2,499; SUME 971 ay 
Italy 1, ,A41; Belgium-Luxembourg 
France 80; Yugoslavia 27; Australia 


All from U.S.S.R. 


Italy 261; West Germany 20. 

Hungary 1,560; Y via 49; West 
9 85 — 

Italy 290. 


Switzerland $705. 
Won Germany 302; Italy 179; Austria 


ungary 5,280. 
West Germany 200; Netherlands 27. 
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Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities! 


ntinued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984P : a 
8 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diamond: 
Gem, not set or seung 
value, thousands $76 $36 -—- All from Belgium-Luxembourg 
Industrial stones do. .. $1,410 $1,664 M Dn emai: $897; 'Switzer- 
Diatomite and other infusorial earth _ _ — 2,464 2,652 S catene 2,151; Austria 296; France 
Feldspar, fluorspar, related materials 938 160 _. West Germany 144. 
Fertilizer materials: 
Crude, n.e sss x 14,799 All from Austria. 
Manufactured: 
Ammon ia 268 4 _. All from Belgium- Luxembourg. 
Nitrogenous, Na content? 
thousand tons. _ 183 175 -- USSR. 174. 
Phosphatic, P. Os content 
0 —— *149 4127 11 Yugoslavia 16; unspecified 100. 
Potassic, KO content“ do- 580 556 — East Germany 418; U. S. S. R. 143. 
Unspecified and mixed 3) 18 — All from Austria. 
Graphite, natural 521 331 — Wes Sa 169; Japan 162. 
odine and plaster? thousand tons 21 24 -- East Germany 23 
; 8 x 15 NES Ja 18; N etherlands 2. 
%%. ee d EORR ROREM PR 28 RT from West Germany. 
esium compounds: 
eng and hydroxid es 497 856 -— Austria 398; France 378. 
J erae 1,181 23 __ Netherlands 22. 
ay coe including splittings and waste 10 54 — Austria 80; France 24. 
Worked including agglomerated split- 
J; - 12 8 -— Ausgtria 7. 
Nitrates, cru lle 807 1,067 — All from Bulgaria. 
Phosphates, crude, P30s content? 
thousand tons 281 276 -— U.S.S.R. 169; Jordan 41; Morocco 29. 
Pigments, mineral 
atural, crude ______________ 22 38 -— All from France. 
Iron oxides and hydroxides, processed 1,083 1,098 — West Germany 1,056; Belgium- 
Luxembourg 22. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands. . $51 $46 — West Germany $37; France $6 
Synthetic ________-__- 8 $58 $22 — All from uie rland 
ite, unroastdd 124 _. All from 
Salt and brine... 140,149 120, 358 — U 8.8. R. 120 340. 
Sodium compounds, n.e.8.: Carbonate, 
manufactured? |... thousand tons. 174 175 "€ East Germany 72; Bulgaria 42; 
Poland 42. 
Stone, sand and gravel: 
M ct ind ard ked 10,614 15,961 Yugoslavia 14,418; H 
ean y worked ; i E via 14,418; 

Worked - - ------------—- 5,495 2,865 -- Yugoslavia 2,663; italy 82. 
Dolomite, chiefly refractory: e _. 1,988 339 __ Poland 273; West Germany 66. 
. 1.069 2.028 __ France 1,821; Austria 111; Italy 96 
un and quartzite. __________ 1,032 1,027 a, West Germany 977; I ngs A 

d other than metal bearing 676 377 — Seigur cem mbourg West Ger- 

many 
Sulfur: 
Elemental: 
Crude including native and by- 
roduct? ___ thousand tons 525 469 -- All from Poland 
Colloidal, precipitated, sublimed _ Tn 80 — France 60; Italy 20 
Dioxide... LL LLL LLL 425 282 -. All from West Germany. 
Sulfuric acid? |... 61,270 66,845 _. USSR. 60, 334: East Germany 6,511. 
Talc, steatite, soapstone, pyrophyllite 883 699 n jer "as West Germany 225; Nor- 
way 
Other: 
CU ss a Ss 8,691 6,334 _. Hungary 5,129; West Germany 1,030. 
Slag and dross, not metal-bearing 168 81 __ Netherlands 78. 
MINERAL FUELS AND RELATED 
MATERIALS 
phait bitumen, natural e m YE 
Asphalt and bi tural 60 63 All from West German 
Carbon blac ) 17.961 14. 606 _.  USS.R. 9,917; Romania ia 2,889; West 
Germany 7 784. 
Coal:? 
Anthracite and bituminous 
thousand tons 5,028 4,565 _.  USS.R. 3,115; Poland 1,421. 
Lignite including briquets do- 616 708 -- All from East Germany. 


See footnotes at end of table. 
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Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities! 
—Continued 


Sources, 1984 
Commodity 1983 1984” ; a 
1 — Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Gas, natural: Gaseous 
million cubic feet $27,367 371,367 -- Mainly from U.S.S.R. 
Peat incidi briquets and litter iut 51 All from United 
Crude- thousand lden barrel 125,685 126,420 -- Mainly from U.S. S. R. 
Refinery products: " 
do- 9 6 — West 5. 
ci u H e E 
and wax do- EM : 
Kerosene and jet fuel... da- 65 50 -- West 45; Italy 2. 
Distillate fuel oil _.— — ur 11,223 *141 m" 
Lubricants |... ..- MU 221 *65 (9) West Germany 12; Austria 8; unspeci- 
Residual fuel oil do- 3) 62 — West Germany 61. 
coke . do 23 16 — All from West Germany. 
U ified _.______ do- 648 508 -- NA. 
PPreliminary. ahhh reser 
VTeble prepared by Josef Cay Owing 1o a lack of official Gads data poblishisd ee eo 
not be taken as a complete presentation this country’s mineral trade. Unless otherwise these data have been 
compiled from various sources, which include United Nations information and data by the trading partner 
countries. 
2Official trade statistics of Czechoslovakia. 
Leas than 1/2 unit. 


‘Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


COMMODITY REVIEW 


METALS 


Copper.—In the course of prospecting for 
uranium near Novoveska Huta in the coun- 
ty of Spisska Nova Ves, a copper deposit 
was discovered. The deposit was estimated 
to include about 5.1 million tons of reserves 
at an average copper content of 1.11%. 
These reserves were established by means 
of borehole drilling and included some re- 
gions not economically feasible for immedi- 
ate exploitation. Further exploration was 
continuing in the area. 

Gallium.—The Slovak National Uprising 
plant Ziar nad Hronom, East Slovakia, 
announced expansion plans designed to in- 
crease production fivefold by 1992. The 
facility has been operating since 1975. It has 
produced gallium arsenide for laser applica- 
tions and semi-isolation gallium for replace- 
ment of silicon in rapid integrated circuits. 
Some of the gallium arsenide has also been 
used for the production of photoelectric 
solar cells. 

Gold.—Ten gold prospects have been dis- 
covered since 1980 in North Moravia be- 
tween Olomouc and the Polish border as 
part of large polymetallic deposits. One 
of these will be thoroughly investigated 


by state geologists during 1986, it was an- 
nounced. Plans to resume gold mining at 
the Celina Morkrsko open pit mine in Cen- 
tral Bohemia were also disclosed. The mine, 
which has been closed since the 1960's, will 
be reopened by 1990. About 60 tons of gold 
metal reportedly can be effectively recov- 
ered at current prices. Mining will also be 
reinstated in the central region of the Vul- 
tana River Basin and in South Bohemia. 
The hydrometallurgical plant now under 
construction at Zlate Hory near Jesenik in 
North Moravia will recover byproduct gold 
when it opens in 1989. 

Iron and Steel.—The No. 6 blast iron 
furnace at the Great October Socialist Revo- 
lution enterprise in Trinec, North Moravia, 
was reconstructed and modernized during 
1985. The work, begun in August and com- 
pleted in late November, was intended to 
improve furnace efficiency and working 
conditions. The modernization included in- 
stallation of Soviet "Kiev" and Czechoslo- 
vak “Tesla” computers. Several Polish en- 
terprises were involved in the renovation. 
The furnace had been in operation since 
1973 and had produced a total of 9 million 
tons of pig iron. À contract was signed in 
November for the import of Soviet iron ore 
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worth R247 million“ during 1986. This ore 
will be used at the Klement Gottwald iron 
and steel enterprise at Kuncice, which has 
imported 300 million tons of Soviet ore since 
it opened. At the East Slovakia steelworks 
in Kosice, 200,000 tons of tinplate was 
produced in 1985. Of this total, 160,000 tons 
was electroplated, while the remaining 
40,000 tons was hot-dipped. The Kovosrot 
Brno State Enterprise purchased a new 
continuous detinning facility from Vulcan 
Materials Co. of the United Kingdom for 
recycling tinplate scrap. The plant, based 
on technology developed by Wellman Proc- 
ess Engineering Ltd. of the United King- 
dom, has a capacity of 30,000 tons of scrap 
annually. It is able to recover high-grade tin 
ingots and detinned steel plate for further 
processing. 

Nonferrous Metals.—Construction of a 
new ore processing plant in Bruntal began 
in 1985. The plant, estimated to cost Kcs1.17 
billion,’ will annually process 60,000 tons of 
complex base metal concentrates from 
many domestic sources containing copper, 
lead, zinc, and other trace and rare ele- 
ments. In addition, the facility will treat 
scrap metal of various types. This installa- 
tion will save Czechoslovakia about Kcs700 
million in convertible currencies per year, 
as the country has been dependent on 
market economy countries for its supply of 
nonferrous metals. The first stage of con- 
struction is scheduled for completion in 
March 1989, with the tungsten, nickel, and 
cadmium production circuits the first to go 
on-stream. The entire plant is scheduled to 
be operational during the third quarter of 
1990. Discoveries of polymetallic base metal 
ores were made in North Moravia near 
Olomouc and near Kruzanovice in the Ze- 
lezne Hory Mountains in 1985. 


INDUSTRIAL MINERALS 


Clays.—Bentonite.—Bentonite was re- 
portedly discovered in West Bohemia. Re- 
serves of this deposit were estimated as 63 
million tons. In 1985, Czechoslovakia con- 
sumed 150,000 tons, compared with a con- 
sumption of 55,000 tons in 1970. 

China Clay.—Deposits of china clay suffi- 
cient to extend reserves 100 years were 
discovered in the Karlovy Vary and Plzen 
Districts. 

Kaolin.—A survey by state geologists 
completed during 1985 demonstrated a 200- 
year reserve base at present domestic and 
export demand levels. 

Graphite.—An advanced method of proc- 
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essing graphite allowing a significant in- 
crease in the production of high-quality 
(99.5% carbon), lubricant-grade graphite 
from domestic sources was reportedly intro- 
duced at the Tyn nad Vltavou chemical 
treatment plant. Details of the process were 
not disclosed. As a result, the reported 
exports to market economy countries in- 
creased by one-third and those to Hungary 
also increased. 

Magnesite.—Six magnesite mines re- 
mained in operation during the year. These 
enterprises employed about 36,500 people, 
and the value of their total output was 
about Kcs6.2 billion. Projections were made 
for continued growth in the magnesite in- 
dustry through the year 2000. 


MINERAL FUELS 


Coal.—Total production of bituminous 
coal and lignite in 1985 was slightly more 
than provided for in the state plan, but 
decreased slightly from 1984 production 
levels. Czechoslovakia's reserves of brown 
coal (high-grade lignite) amounted to about 
2.8 billion tons, with another 1.9 billion tons 
expected to become available through new 
developments. The bituminous reserve base 
was about 2.7 billion tons. In addition to the 
coal mined domestically, Czechoslovakia 
imported over 5 million tons of bituminous 
coal: about 3 million tons from the U.S.S.R. 
and about 2 million tons from Poland. A 
small quantity of brown coal briquets was 
also imported, .mostly from the German 
Democratic Republic. The start of bitumi- 
nous coal production from the 592-million- 
ton Frenstat East deposit in North Moravia 
was delayed because of environmental con- 
cerns. 

Additional lignite and brown coal mines 
were being developed to add nearly 5 mil- 
lion tons per year production capacity. 

Natural Gas.—Czechoslovakia’s natural 
gas reserves were estimated at 350 billion 
cubic feet. From these reserves, nearly 25 
billion cubic feet was produced in 1985. 
Promising results were obtained from ex- 
ploration carried out in South Moravia and 
in southern and eastern Slovakia. Plans 
called for increasing the use of natural gas 
to replace manufactured coal gas in residen- 
tial and industrial uses. These plans relied 
on the quantities of natural gas that will be 
obtained from Soviet pipelines, which re- 
mained under construction during the year. 

Nuclear Power.—The commissioning of 
nuclear powerplants in Jasolvke Bohunice 
and Dukovany increased the output of 
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nuclear generated power by 52.7%. With 
these plants on-line, nuclear power reached 
a 14.6% share of the total electrical power 
generation. Hydroelectric power generation 
increased by 34.5%. These increases made it 
possible to decrease the output of fossil fuel- 
fired thermal plants by 5.4%. 

Petroleum.—Production of crude petrole- 
um remained at an insignificant level of 
about 2,000 barrels per day. This compared 
with consumption of nearly 330,000 barrels 
per day in 1985. Czechoslovakia’s reserves 
were estimated to be 20 million barrels, 
situated primarily in small fields. 

Uranium.—A program of continued ex- 
ploration and development was also being 
carried out under the jurisdiction of Urani- 
um Exploration Liberec. The main areas of 
future study were to be concentrated in 
West and South Bohemia and West Mora- 
via. Several areas of mining were already in 
full production during the year. In Moravia, 
the Dolni Rozinka Mines were producing 
uranium from the Rozna deposit. The depos- 
it was to be mined to a depth of 900 meters 
by block-caving and from 900 to 1,200 me- 
ters by selective mining methods to be 
determined by local geologic and tectonic 
conditions. 

In West Bohemia, several uranium mines 
were operating near Zadni Chadov. The 
Vitkov II deposit was mined at a depth of 
700 meters, and it was planned that the 
mine would eventually reach 950 meters. 
The Zadni Chadov deposit was mined at a 
depth of 1,100 meters; Okrouha Rodoun, in 
the county of Jindrichuv Hradec, at 400 
meters; and Dylen, in Cheb, was mined at 

860 meters depth. 
- The uranium mines at Pribram in Cen- 
tral Bohemia, which were the first to open 
in Czechoslovakia, continued to operate 
during 1985. The deposit was in metamor- 
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phic rock and was of the vein type. It was 
being mined at 1,300 meters. Geological 
studies indicated that the mining could be 
extended to a depth of 1,400 to 1,450 meters. 
A selective mining method, based on a 
modified retreat system, was being employ- 
ed in the deposit. Punch mining and other 
selective methods were also being used. In 
the past, unusual trackless extraction meth- 
ods have made up the basis of secondary 
extraction. The procedure of washing the 
ore near the primary and secondary mining 
areas has served to identify major minerals 
and to provide data for processing models 
and practice. 

In addition to the producing mining 
areas, several mines were being developed 
in North Bohemia in 1985. The Hamr I 
mine was being developed using room-and- 
pillar mining in a 1.6-meter-thick sedimen- 
tary deposit lying at a depth of 300 meters. 
The Krizany I Mine was being driven using 
an open-stoping method for large deposit 
thicknesses and a room-and-pillar method 
for thicknesses of about 1.6 meters. The 
Hamr II Mine was also under construction. 
Geological investigation was continuing to 
establish the best method of mining this 
deposit. The Straz deposit was being readied 
for in situ leaching. The important consider- 
ations for this technology were the control 
of leach solution acidity and temperature 
and the contact time with the ore. 


1 Physical scientist, Division of a Minerals. 

Rude Pravo. Jan. 25, 1986, p. 1. 

<Statisticka Rockenko 1985. P. 363. 

*Page 359 of work cited in footnote 3. 

"Work cited in footnote 2. 

*The Soviet ruble (R) is not convertible to U.S. 
and as such, values are in rubles. The 
ange TA'O CN DOS ect comparative values of the 


3 1 55 
as ues are 

The official exchange rate does not reflect comparative 
values of the two currencies. 


The Mineral Industry of 
Denmark and Greenland 


By Richard H. Singleton’ 


Denmark has no commercial metallic ore 
deposits. Known reserves of a few low-unit- 
value nonfuel mineral commodities include 
clays, diatomaceous earth and moler, lime- 
stone, peat, salt, and sand and gravel. Sig- 
nificant petroleum resources exist, particu- 
larly in the North Sea. Denmark was not a 
significant producer of mineral commodi- 
ties for export in 1985 and imported about 
one-half of its consumption of these materi- 
als. 

Lead production in Denmark was serious- 
ly curtailed by closure of the country’s 
secondary lead plant. Production of steel 
semimanufactures increased somewhat as a 
result of improved market conditions and 
an increase in the European Economic Com- 
munity (EEC) sales quota for steel plate. 
Denmark's large fertilizer company suffer- 
ed greatly reduced profits because of heavy 
losses in its U.S. fertilizer operations. 

Denmark continued to become less de- 
pendent on mineral fuel imports as its 
production of North Sea oil and gas increas- 
ed. A gas pipeline to Sweden was completed. 
The pipeline network for domestic natural 
gas distribution was almost completed as 
homes and businesses began converting 
from oil to gas for space heating and the 
electrical power industry began to substi- 
tute gas for coal in some power stations. 
Parliament called for a complete cessation 
of coal imports from the Republic of South 
Africa. North Sea drilling activity was 


heavy for oil and gas field delineation and 
reserve estimation as well as for develop- 
ment of production capabilities. Exploration 
completed in Denmark's first formal round 
of licensing yielded no new discoveries. 
Bidding for the second round closed, but 
licensees had not yet been selected. 

Denmark's economic policies continued to 
be successful in most areas. Business invest- 
ment and employment were up sharply; the 
inflation rate increase continued to be 
dampened, to 4.7%; and interest rates 
decreased. The 2.7% growth in gross domes- 
tic product, although lower than the 3.9% 
increase in 1984, reflected a 7.5% expansion 
in the construction industry and a 4.5% 
growth in manufacturing. However, the 
annual balance-of-payments deficit increas- 
ed to $2.6 billion? compared with $1.7 billion 
in 1984. Exports decreased, use 
of spring strikes caused by disagreements 
over wages and working hours. Imports 
increased largely owing to an increase in 
personal buying power, which caused an 
increase in demand for consumer goods. 
The country’s total cumulative debt had 
increased to $28 billion compared with $17 
billion in 1988. 


Output of North Sea gas and crude petro- 
leum increased significantly. Significant de- 
creases occurred in the production of sec- 
ondary lead, and sulfur. 
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Table 1.—Denmark: Sales of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984 1985P” 
Cement, hydraulic thousand tons 1,602 1,710 1,657 1,668 1,789 
Kaolin ee eee et a EUREN IN *10,000 4,996 *10,000 *14,000 *15,000 
Other. toe eee ees 20,525 4,514 r 94,500 4,168 4,686 
CrVOlilé .— e ee Se eee ee NA 2,500 26,100 19, 700 19,000 
Diatomaceous 
Diatomitokkkkkk. LL cll 2ll2l-- 8,465 8,903 *6,000 r *12,000 *5,000 
Molor uu a a ee 88 68,406 70,484 65, 000 68,745 72,029 
Gas, natural: Marketed. — million cubic feet 2a 8 EN 7,800 81,000 
Iron and 2 
Iron ore (less than 42% Fe): 
G — tons. — 8 8 wee = ee 
Metal content of ore do... 3 8 e EN zu 
Steel, crude... 2. _ do- 612 560 498 548 580 
including V 24,080 15927 10,052 13,019 4.508 
Lead metal ing alloys, secondary —— X 
Lime, hydrated and qui - thousand tons. — 99 100 108 1 125 
Nitrogen: N content of ammonia ___________ 31,200 30,700 11,700 *15,000 *15,000 
Pei... —------------— thousand tons 83 34 31 86 
Petroleum:? 
Crude ______ thousand 42-gallon barrels_ — 5,815 12,721 *15,800 16,975 21,828 
Refinery ucts: 
ING EEEE die cce do 9,852 8.475 10,548 10,488 9,800 

det fuel da- 48 176 264 664 1,070 

5 8 do- 101 233 833 1,077 1,180 

Distillate fuel olli da- 19,926 19,389 ,850 21,600 

Residual fuel oli do... 11,995 12,884 18,740 14,486 12,800 

E E E REC DM do- 8,095 4,124 4,494 5,166 4,880 
Refinery fuel and losses do— 2,287 2,480 2,602 2,670 2,460 
OF Ee eee -— 41,304 47,161 54 57,851 58,740 
Sit n 8 5 898 447 407 523 582 
Sand and grave! thousand cubic meters... 5,846 5,819 *6,000 1,016 8, 
Sodium NO MENSAE UN CES 149 119 144 126 114 
Stone: 

Flint thousand cubic meters 70 75 60 47 54 
Agricultural thousand tons. _ 1,611 2,164 *2:200 2,168 1,882 
Industrial do. __ 144 140 145 142 

J ͤ ( 8 do- 112 154 180 220 208 

Other meters.. — 948 898 *1,000 1,188 1,275 

Dimension (mostly granite do- 60 55 100 154 156 
Sulfur, byproduct ..------------------- 5,575 7,421 9,000 10,859 5,575 
*Estimated. Preliminary. "Revised. NA Not available. 
VTable includes data available through May 30, 1986. 
*Data represent production 
*Includes antimonial lead 
TRADE 1984. Exports of chalk increased significant- 


Noteworthy increases in imports of un- 
wrought aluminum and copper semiman- 
ufactures occurred in 1984; net imports of 
each item approximately doubled in the 
8-year period ending in 1984. Denmark 
changed from a net exporter of unwrought 
lead in 1981 to a net importer in 1988 and 


ly in 1983 and 1984, as did production. Both 
ammonia and nitrogenous fertilizer imports 
increased significantly in 1984 as did im- 
ports of cryolite. Denmark became for the 
first time a net exporter of natural gas in 
1984, essentially all to the Federal Republic 
of Germany. 
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Table 2.—Denmark: Exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


98 cases Materi 
%% eM Feria, Cantal um 


dae aid spielen E E cost 


Metal including alloys, unwrought 
and partly wrought toy ani 


Ash and residue containing lead_ _ .. — 


See footnotes at end of table. 


1988 


NA 


NA 


Destinations, 1984 
Other (principal) 


All to Sweden. 
United Kingdom 52; Sweden 51. 
NA. 
veu Germa i 157; Netherlands 
1,647; Norway 1,985. 
West est Germany 4,698; 3 
ect Germany 6804 


Sweden 9,181; 
United Ki 


NA. 


West Germany 774; Sweden 200; Fin- 
land 107. : 


West Germany 12,248; Belgium- 
Laien 1 70d Was 
. est Germany 1,553; 


West Germany 1 12; United 
Gore 648 ireland 612. N 


Netherlands $2,173; France $1,831; 
West Germany $1,059. 


Netherlands 4,028; France 1,958; 
West Germany 1,521. 

United 8,725; Netherlands 
1488: B ium-Luxembourg 1,266. 

West Germany 208,702; Sweden 
9,375. 


Sweden 146; West Germany 64. 


All to West Germany. 


NA. 
West Ge 696; 
1 2388 Pagu 2.754. 


80884, Unite West 


ermany 7 
er 1,496; West 778. 
Norway 131 060; 5 48,061; West 
Germany 14,156 : 
est Germany 14,392; Sweden 
10,446; United Kingdom 8,797. 


Sudan 4; Ecuador 2; Kenya 
West Germany 492; United Kingdom 
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Table 2.—Denmark: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1983 1984 i $i. 
e Other (principal) 
METALS —Continued 
Lead —Continued 
Metal including alloys: 
uA C 8,025 14,158 Ee Sweden 6,661; West Germany 4,025; 
Unwrought.____________- 1,924 10,825 40 Norway 3,588; apan 2,513; Sweden 
Semimanufactures 66 127 is Sweden a West Germany 28; Nor- 
way 
esium: Metal including all 
JJ ER ae 172 256 — West Germany 224; nid 82. 
Unwrougn t 2 bai 
i ufactures 6 2 -- Chile 1: West Germany 
7171 EE 8 81 21 United Arab . 4 United 
Mercury __.____- 76-pound flasks. .. 145 220 20 United Kingdom 110; West Germany 
num: Metal including all 
FFC sh Sas 2 3 -— West Germany 2. 
Unwrought .--------------- ae 1 — All to West Germany. 
Ach and residue containing nickel TI 465 _. West Germany 433. 
Metal including 
Scrap eet 58 76 us Wat Germany 35; United Kingdom 
Semimanufactures 7 1 — Mainly to Iceland. 
Platinum group metals: 
Waste and sweepings 
value, thousands $1,776 $1,154 ies Went y wid $604; United King- 
Metals including all unwrought 
, and partly wrough wrought - troy E 4431 2384  __ Sweden 1,448; Switzerland 867. 
Waste and sweepings 
value, thousands. .. $9,905 $6,921 -- United Kingdom $3,304; France 
wa zi a $1,769; Netherlands $1,201. 
Metal including alloys, unwrough 
and partly wrought | . 
troy ounces _ 1,104 1,470 NA Sweden 1,012; Finland 274. 
aa elemental and arsenic .. .. — .. — 5 3 NA NA. 
Ash and residue containing tin aoe 859 678 All to United Kingd 
ue con M diu ni om. 
Metal including alloys 
Dect Se E E 7 67 t rug Kingdom 39; West Germany 
Unwrought. .. 2. --- 1,191 1,822 198 Sweden 914; United Kingdom 178. 
i usht m E 38 76 ) Norway 44; West Germany 20. 
Titanium 
700 ͤ oe et eS 101 224 20 "- Germany 71; United Kingdom 
Metal including alloys, all forms 4 — United Kingdom 7; Sweden 2. 
: Metal including alloys: 
J» 8 5 22 -- All to West Germany. 
Semimanufactures 3 2 — West Germany 1. 
anadium: 
Ash and residue con vanadium 34 d 
Metal including alloys, all forma 5 = 
ides - 64 29 -— Yemen (Aden) 10; Malta 8. 
eee powder. ee 35 132 13 West Germany Tt; Saudi Arabia 10. 
Ash and residue containing zinc... _ 723 1,987 Norway 872; f West Germany 224; 
Belgium-Luxembourg 157. 
grin dió 3,666 4,804 os Germany 2216, 1.368. 
Unwrought._____________ "880 "287 M West Germany 157 Sweden 103. 
Semimanufactures r20 67 -— West Germany 48; e 16. 
Ores and concentrates__________ 438 580 us Sweden d ; West Germany 207; Nor- 
Oxides and hydroxides 2 1 * Alle indonesia. 
Ashes and residues... 3,214 266 -— West Germany 185; Norway 29. 


See footnotes at end of table. 
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Table 2.—Denmark: Exports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1988 1984 : 
8 Other (principal) 

INDUSTRIAL MINERALS 

a Natura: Corund 
um, emery, pumice, 
a Foes ee 0 41 9 — West Germany 6; Norway 1. 
Grinding and polishing wheels and ~~ = A gem vom 
wW 
JJ SE 2,910 1,847 2 Yemen (Sanaa) 284; Egypt 276; 
9 1 NA nio p 
Beriteandwitherite |... . .. TI 19 —— Iceland 15; Ecuador 3. 
Boron materials: 
Crude natural borates... _- c 6 — Iceland 5. 
ides and acids 24 5 -— Sweden 4. 
Cement. oe ---------------—- 416,650 888,566 43, 288 Saudi rA 165,002; Kuwait 20,094; 
PPP et 46,829 80,280 451 Finland 64,381; Sweden 6,724; Nor- 
way 5,017. 
crude: 

ene A es 13 29 -- NA. 

Chamotte earth... 22S c. 4 1,087 M 1, 

Kaolin 639 686 "oS Sweden 331; Norway 51. 

Unspecified |... L2 -- 1,068 1,150 2 Sweden 102 orway 277; West Ger- 
Cryolite and chioli te 28,225 22,118 NA NA Y 

Gem, not set or strung... carats. — 820 899 d Norm ^ S TL NN ium-Luxembourg 

comes do- 3 28 2a to 
Diatomite and other infusorial earth .. .. — 65,458 67,880 RUA vdo rs 22,195; 216 United King 
m 
PATERE PEELEN REN et NEN UNE EN 26 1 NA 

Crude, n. 40 14 -- All to Netherlands. 

Manufactured: 

Ammon ia 574 655 ~- Sweden 597; Angola 9. 

— — FFC 79 86 ER 93 il; Iceland 11. 

Hen choise Se 34,379 79,206 ES undetermined 78,661. 

— --------------—- 29 84 m TL m 

Unspecified and mixed - 456,246 478,810 Sweden, 1, 1105 502; undeter- 

Graphite, natura! à 9 3 indie 
Gypsum and plaster .... _- 688 1,841 ae Sweden 1,825; ; West Germany 377; 
Iodin aaa ͤ44k4424«44„4„4„ 2 7 NA Thailand 2. 
te and related materials 20 157 os NA. 
AC aes epu yy ae ete 15,294 14,586 Ls Norway [^ se Finland 8,071; Green- 
Magnesium compounds: Oxides and uu 
F 174 39 _. Netherlands 24; Sweden 5. 
J eee cee 18 NA NA. 
Phosphates, crulle --- 333 1,789 883 United Kingdom 1,368. 
Pigments, mineral 
Natural, crude 10 56 -- Turkey 23. 
Iron oxides and i 245 295 5 Sweden 115; Canada 54; Iceland 24. 
Precious and semiprecious stones other 
Natural kilograms. — 178 478 E NA. 
Synthetic do- 5 24 NA NA. 
Salt and brine _.._______- 191,422 232,515 2 Sweden 184,222; Norway 80,595. 
Sodium compounds, n.e.s.: Carbonate, 
V 74 66 — Norway 25; Iceland 19. 
Stone, sand and gravel: 

Crude and partly worked 64,423 77,660 — West Germany 77,414; Se 
Duos d ———M B 8 10,824 5 ha A 181785 . 
Gravel pak pun ber Vivid ie 884,049 790,947 a West Germany 719,312; Sweden 
Limestone other than dimension 133,545 147,044 __ West German 68,518; Norway 

47,678; 25, 263. 
and quartzite... .______ — 46 82 xm i Arabia 34; Sweden 18. 
other than metal-bearing ____ 169,089 202,264 Sweden 165,581; West Germany 


See footnotes at end of table. 


16,856; Finland 18,174. 
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Table 2.—Denmark: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodity 1988 1984 : 3 
e Other (principal) 
INDUSTRIAL MINERALS —Continued 
Crude including native and 
Wb See eee 8,430 8,868 S Net Germany SAN; Netherlands 30. 
Colloidal, precipitated, sublimed .. 1 827 — Norway 826. 
Diox ide 1 1 NA NA. 
Sulfuric acid 676 6,828 -— Netherlands 2,884; Sweden 2,435; 
West Germany 1, 

Talc, steatite, soapstone, pyrophyllite _ _ 98 90 x Sweden 50; Ecuador 14; Iceland 5. 

e, perlite, chlorite. ---— 24 92 -- Norway 67. 
Crude 896 817 — West Germany 494; Greenland 59; 
Slag and dross, not metal bearing 142,701 188,825 -- Norway 105,688; West 

14,180; France 10,126. 
MINERAL FUELS AND RELATED 
MATERIALS = 
Asphalt and bitumen, natural 90 78 m West Gormany 89; Finland 12; 
n 10. 

Carbon: Carbon black 81 82 -— Sweden 16; Iceland 5; Thailand 2. 
Anthracit 2 -______ x — All to United 
Bituminouuns ___ 3,091 74,156 age 918722 Kingdom 7,285; Sweden 
Briquets of anthracite and bituminous 
Piguite including briguets 7 : 2 — WeetGermany 1 

i iquets _______ ud ae est Germany 1. 
and semico kee 81,156 2,665 —-— Sweden 2,118; Norway 491. 
Gas, natural: Gaseous 
million cubic feet ?) 5,628 — West Germany 5,627. 

Peat including briquets and litt 8,220 4,028 81 Qi" i 3,145; United Kingdom 

Petroleum: 
ane 5 42 gallon barrela . 8,551 6,150 -— Sweden 3,497; West Germany 2,653. 

ry 

Liquefied petroleum gas do. _ — — 174 265 ( Sweden 107; onde 56; United 

Gasoline do- 8,498 4,517 -— Sweden 8, 640; United Kingdom 319; 
Netherlands 174. 

Mineral jelly and wax do- 5 7 Sweden 3; Nigeria 1. 

Kerosene and jet fuel. do —— 112 546 oe West Germany 888; Greenland 89; 

Distillate fuel oi! do- 4,894 5,385 -- Sweden 1 81 West Germany 661: 

1a. ccc do- 160 178 1  Norwa 128 West 5 9. 
Residual fuel oil do- 3,695 5,608 acts United Kir m 4,539; Sweden 566; 
Bitumen and other residues 
Ges 93 100 — Finland 94; Sweden 3. 
Bituminous mixtures do- 72 $1 Norway 20; West Germany 5. 
Petroleum coke ___——— do... 88 108 -- Norway ue 8 Antilles 29; 


Revised. NA Not available. 


‘Table prepared by Jozef Plachy. 
3Lees than 1/2 unit. 
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Table 3.—Denmark: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 ; 
z TM Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 287 263 West Germany 258; France 5. 
Alkaline-earth metals... 1 (3) N NA. 
Aluminum: 
Ore and concentrate 18 18 -- United Kingdom 14; Canada 3. 
Oxides and hydroxides _________ 4,000 4285 856 United 2,785; Weat Ger- 
Ash ee, containing aluminum 623 1,945 NA West ist Germany 762; Sweden 583. 
Scrap e ncmpe 8,292 4,295 West Germany 2,703; Norway 856; 
Unwrou ht 24,716 29,776 3) Norway 4/1771 West Germany 6,248; 
Semimanufacture |... 62,808 68,999 198 West Germany 19,283; Norway 8,958; 
Antimony: oe 
Metal Wie ET orms ___ 54 16 NA China 10; Belgi Luxembourg 5. 
orm um- 
Arsenic: Oxides and acids 19 15 Sweden 42; United gom 1 
" R Luceaboure 16 
um: 
ides and hydroxides 51 45 -- All from West Germany. 
Bismuth: Metal including alloy al : i Un ees á 
=e —— 8 1 NA NA. 
Cadmium: Metal including alloys, 
ETF ee 2 3 NA NA. 
Chromium: 
Ore and concentrate 1,582 1,468 -— All from West Germany. 
Oxides and hydroxides |... 582 186 (3 West Germany 109; Finland 47. 
Metal including alloys, all forms 2 (3) NA NA. 
Oxides and hydroxides |... ~~ 8 10 25 United Kingdom o; ; Belgium- 
Metal including alloys, all forma 24 27 NA Belgium-Lurembourg 19; France 5. 
and speiss including cement i 
and hydroxides |... 1,063 816 West Germany 602; Norway 220. 
Sulfate 1,449 2,320 NA Be DE 1,488; Italy 
Ash and residue containing copper 1,487 2,118 NA West Germany 1,375; Netherlands 
Metal including alloys: 
Dio eee zr 3,029 5,147 1 Sweden 2,828; West Germany 1,941; 
Ireland 428. 
Unwrou cht 1.311 1.776 1 Sweden 1,835; United Kingdom 
ufactures 81,659 37,447 65 West Germany 16,897; Sweden 7 941; 
Belgium-Luxembourg 8,700 
Waste and sweepings 
value, thousands $60 $128 — Norway $97; Sweden $12. 
Metal including sieve unwrought 
and partly wrought — troy ounces. — 22,088 24,317 869 Netherlands 8,874; 5 7.041: 
West Germany 6,6 6,623 
Iron and steel: 
Iron ore and concentra 
ing roasted pyrite. _ __ _ _ 62,855 1,331 _. Sweden 1,230. 
Pyrite, roasted... _-— 18,977 ; VER All from Norway. 
%%%§’D 88 67,374 131,536 91 United Kingdom 101,420; West Ger- 
many 19,101 
Pig iron, cast iron, related 
materials 32,435 43,009 5 Brazil 21,849; Canada 6, 179. 
Ferroalloys: 
im 812 -- Sweden 152; West 
F ese 1.967 2,708 _— Norway 2,682; West Germany 24 
Ferromol Ww 18 14 -— Sweden 10; West Germany 4 
F ili ium ____— 5 16 EPR 14. 
Ferrosllicon. —— 320 318 — Norway 2502 West Germany rmany 646. 
eMe o V 
35 een eS ; S orway 745; Uni ; 
est Germany 174. 
Steel, primary form 94,449 108,693 Finland 35,606; West Germany 
27,412; Sweden 12,807. 


See footnotes at end of table. 
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Table 3.—Denmark: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
1988 1984 
Commodity United Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Bars, rods, angles, shapes, | 
V 804,042 845,999 45 Sweden 95,565; West Germany 
vri Belgium-Luzembourg 
Universals, plates, sheets .... 71 761,810 109 West 167,718; Sweden 
Hoop and stri mam rare $ ex er ns oe 
dd 11,009; Austr many 39583. 
Wire ee 31699 38165 6 West Germany Germany 8073. Finland 
— i Luxembourg EN 
Tubes, pipes, fitting 289,888 286,498 59 im =e ro. I 
Castings and forgings, rough 4,011 3,472 ($) don 20185 Prae Narwuy 878, 
RN ee 8 214 282 West Germany 218; France 85. 
Ash and residue containing lead.. .. . 8,854 4,610 671 United Kingdom 1,286; Netherlands 
Metal inclading alloys: 
777 tp 6,749 5,864 Norway „ 662; United 
U | Sie eR et ae Pe 18,181 16,078 unes West 7 Sweden 4,790; 
nwrough 8, 6, Ut eT 2 I 4, 
Semimanufactures _ --------— 4,107 8,945 West Germany 8,735; Greece 104. 
Lithium: Metal incl alloys, all forms 1 1 1 
um: Metal incl alloys: 
ee eta aaa le eae 96 195 e PU em awe West Germany 17. 
Unwrought ..-------------- 175 115 — All from N. 
Semi manufacture 86 88 Sweden 30; “Switeerland 20. 
Ore and concentrate, metallurgical- 
o = JFF $22 416 — Netherlands 825; West Germany 66. 
a a oe Aa ceca Page ese 1,601 1,839 ($ MC porro 1,210; Greece 
West Germany 141. 
iecur including all forma 201 27 NA Sweden 24. 
5 6-pound flasks. — 282 848 29 Turkey 174; Switzerland 87. 
— and hydroxides ~~~ 8 11 _. Netherlands 10. 
wae Aloy: Al Forme SUN 1 2 — France 1. 
ore and concentrat, — 12 MTS 
Matte and speiss |... 26 15 -- Finland 10; Sweden 5. 
mer emi n a a Moore 
ue con dur e ; 
Metal including 
D S 2 1 _. All from Sweden. 
Unwrou cht 244 349 11 Sweden 91; Netherlands 50; Canada 
Semimanufactures __ 119 178 24 West Germany 70; Norway 28. 
Waste and sweepings 
Metals including alloys, unwrought T c 
oys, un 
and t E 21 481 880 0; Netherlands 
partly wrought . troy 348 26, hr mmn 6,070; No 
Selenium, elemental. - .. l 1 2 NA Canadal. 
Ore and concentrate 
value, thousanda. - 23 $1 xd All from Canada. 
Waste and sweepings _____ da $485 $911 ne 7 
Metal incl t 
- uding alloys, unwrough 
troy ounces. . 2,891 8,187 NA France M 488; West 
Tellurium, elemental and arsenic _ _ — — — 1 12 _. All from Sweden. 
PRESENTO ˙ A 8 14 1 -— All from United Kingdom. 
Ash and residue containing tin 1,822 2,080 1,858 . Kingdom 
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Table 3.—Denmark: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 United 
METALS —Continued 
Tin —Continued 
Metal including alloys: 
lul ics M har eas 864 120 21 Finland 19; West Germany AT 
Unwrought_------------- 519 761 ae N Brazil 199; United 
Semimanufacturees 31 43 (3) Med Kingdom 20; West Germany 
sue 7,210 8,211 220 United 155 N 2,590; 
ji AE EREE NE nited Kingdom orway 
Metal including alloys: Te VS 
, ate DAE 1 à NA NA. 
Unwrou ht (* 1 ( Mainly from Sweden. 
DICEREM 85 88 18 West Germany 67; Japan 4. 
n: 
Dee a S 1 ae 
Un | aaa re a a ie E EA 2 1 NA from West 
T : CBE Mainly . Went Germany; 
Vanadium: Metal including alloys, all 
donné um bee 2 5 8 Republic of South Africa 2. 
%%/é§«öô mt. 8 2,152 2,787 West Germany 1,782; France 789; 
Blue powder 1,208 919 N way #00, Belgi Luxembourg 
ue powder. _______________ en ! um- 
Ash and resid 801 244 NA Wat Germany apr 7nd din 
ue con Zinc... 
Metal including all oe 
COP eee ERE NR 92 248 — West Germany 210; bh e Dan 
Unwrou cht 11.969 18,287 -- Norway e ivi Finland 5,098; United 
Semimanufacture _________ 13,415 8,644 — France 2312 West Germany 1,085. 
Zirconium: 
Ore and concentrate 219 226 — West Germany 215; Sweden 10. 
Metal including alloys, all forms ($) 10 NA NA. 
Ores and concentrate 142 -- Finland 54; Sweden 53; Norway 30 
hydroxidees 14 66 -- United Kingdom 38. 
Ashes and residues 658 670 NA N 560; West Germany 100 
Base metals including alloys, all forms 2 2 1 United Kingdom 1 
INDUSTRIAL MINERALS 
Abrasives, n.e.s. 
atural: Corundum, , ce, 
E uu es 12,208 461% — gl 7,659; Netherlands 488; West 
. Germany 1 19. 
Corundum ______________ 534 665 -- West 651; France 12. 
Silicon carbĩdee— ---- 656 918 NA Norway 874; West Germany 41. 
Dust and powder of precious and semi- 
precious stones incl diamond 
80 48 7 Switzerland 40. 
3 and polishing wheels and 
a ek ee oa CIA 1,024 1,087 4 West Germany 835; Austria 296; 
NND TD 16,585 18,586 75 Canada anada 12,692; . 
Barite and wither it 23, 726 11,097 = 818. United Knien, 
8778 United 
Boron ma : 
Crude natural borates. _ _______ _ 4,107 4,085 2,598 Belgium- aaah 701; West Ger- 
Elemental 5 3) NA NA S 
Oxides and acids 851 411 17 tay ie France 158; United King- 
Bromine _______________-___- 52 74 -. Israel 48; United Ki 17. 
ment... L2. K 36,087 41,971 83 Poland 18,145; West 14,578; 
Chalk. 9,768 18,405 ( West ,689; France 8,891; 
Austria 2,199. 
Clays, crude: 
ton itte 3,726 3,234 198 We eee d 1 £99; Italy 690; 
Chamotte earth... ___ 288 947 NA Kanat 640; 10 Went G 222. 
Kaili .— i.. 87,689 88,167 154 United Kingdom 84,445; West Ger- 
many 2, 
Unspecified |... -___ ~~ -- 7,501 5,872 West eet Germany 4005; Netherlands 
857; United 663 


See footnotes at end of table. 


MINERALS YEARBOOK, 1985 


Table 3.—Denmark: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : 
id nee Other (principal 
INDUSTRIAL MINERALS —Continued 
Cryolite = chiolite - 46,450 67,205 — All from Greenland. 
Gem, not set or strung... carata — 4,334 §,672 Em e «d 26; Switzer- 
land 1,134; Sweden 996 
Industrial stones da 1.121 1,073 -- NA. 
Diatomite and ether infusorial earth .. .. . ,966 6,0004 1,270 Iceland 2,816; France 669. 
. related materials: 
Feldspao&,õ h 3,873 5,678 -~ Norway 4,446; Sweden 1,059. 
Unspenitied VVV 11 y -- NA. dius 
Fertilizer materials m 
IL6B us nulle 8 486 428 — West Germany 388; Sweden 38. 
Ammon ia 363, 677 419,992 a West German 98; Trinidad an 
Nitroge 115,771 159,246 (3) Wart 5 WSs n indi 
i nouns ___ , ; Norw: 
45,565; Yugoslavia 18,562. a 
Phosphatic .- -----------—- 5,698 4,505 -- Netherlands 1,529; Republic of South 
Africa 1,384; West 1,231. 
Potassic. ~~ ~~~ 261,952 288,018 — West Germany 145,893; East Ger- 
many 68,095; USSR. 40,825. 
Unspecified and mixed 694,506 740,457 16,613 438,003; West Germany 
86,286; Romania 54,763. 
Graphite, natura 1,225 1,414 91 va Germany 1,240; United King - 
G and plaster |... 218,101 208,180 15 Spain 195,076; Sweden 7,092. 
loine. 171171. nee pee E re tee 2 4 -- Japan 2; West Germany 1. 
Kyanite and related materials 270 415 NA West Germany 
Limé iso ˙V mA es eee eee me 6,978 23,081 8 e l 8,940; West 
rmany 8,914; Sweden 4, 990. 
ium compounds: 
JJC eee r6 24 -- NA. 
Oxides and hydroxides ________~— 711,047 11,874 186 China 3,637; Austria 2,436; Spain 
GGG A 169,733 70,960 iuc art Germany 49,514; West Germany 
Mica: 
Crude including splittings and waste 223 254 oe United Ki à om 126; Norway 87; 
Worked including agglomerated l 
splitting 60 57 e Belgium-Luxembourg 40; Austria 10. 
Nitrates, crude... 2-2. -- 49 im 
hates, crude 286,185 815,995 _. Morocco 158,854; Republic of South 
Africa 110,029; U.S.S.R. 32,935. 
Pigments, mineral 
atural, crudde -- 463 225 NA rus 201. 
Iron oxides and hydroxides, processed 4,551 5,632 23 a Germany 4,842; Spain 416; Italy 
Potassium salts, crude _ 1,275 ES 
Precious and semiprecious stones other 
a n kil 8,623 3,514 1,046 West Ge 162; Hong Kong 82. 
aturaal A ; ; ; rman 0 0 
Sr a cocci ges — M „ 
Pyrite, unroested.. |... 112 74 = Sweden 64; West Germany 10. 
crystal, piezoelectric 
ilograma . _ 4l 32 _. West Germany 27; Japan 
Salt and brine_ - - -------------- 168,465 217,428 51 West Germany 69,711; ae Germany 
59,310; U.S.S.R. 51,069. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured _____.________-— 46,610 48,688 p West Germany 19,801; Netherlands 
14,516; East Germany 11,165. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 268,247 269,429 -- Sweden 134,470; Norway 123,550. 
Worked... ____. ~~ - 29, 39, 512 HN dur 14,277; Sweden 3, 179; Italy 
Dolomite, chiefly refractory-grade .... 21,314 25,012 m Norway 12,47 7 Sweden 5,538; West 
rmany 
Gravel and crushed rock _._.——_- 782,840 835,579 6 Sweden 692.505 Norway 137,065. 
Limestone other than dimension 166,979 179,173 les 972797 Kingdom 98,479; Sweden 
quarte and qa 5 8,481 19,573 19 Sweden 17 600: Norway 1, 518. 
other metal 5 67,100 91,772 7 Sweden 38, 095; Belgium. Luxembourg 


See footnotes at end of table. 
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Table 3.—Denmark: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodity 1983 1984 : n 
ue Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Crude including native and 
uct _ zi F itt nnn 8 ban Germany T ; Poland 340. 
FF 1.122 2,167 NA eet ee 1,470; Sweden 387; 
Sulfuric acid 15,532 5,743 TX West ors Germany 5,072; East Germany 
Talc, steatite, soapstone, pyrophyllite .... 8,466 9,612 48 Norway 3, 3,741; Finland 8,190; Austria 
Vermiculite, perlite, chlorite... -~ 927 3,975 NA Republic of South Africa 2,307; 
reece 1,550. 
Other: 
ee ll elu RR 110,168 11.127 572 Norway 5,196; Sweden 2,379; West 
Slag and dross, not metal-beering .. .. — 4,041 21,831 18 . West Germany 7,539; 
orway 
MINERAL MATES AND RELATED 
Asphalt and bitumen, natural 6,466 5,894 171 m 1 17 8 1,872; 
Carbon: Carbon black 4,292 4,780 138 see 2071 8 1; West Germany 1,054; 
Norway 1, 
Anthracite and bituminous 
tons_ 8 10 ) France 7: West Germany 2. 
Bituminouns do. --- 8,529 9,797 684 round 3, 136; Republic of South 
ca 2,738; Australia 1,768. 
ee of anthracite and bituminous 
5 —— 5 e 99 — "ud from United deis " 
Lignite uding briquets . T C Germany 28; West Germany 
Coke and semicoke. ee ave 55 63 2 West Germany 25; France 23; United 
Gas, natural: Gaseous 
million cubic feet 478 1,787 1 West 1,786. 
Peat including briquets and litter 21,676 -— Sweden 12,088; U.S.S.R. 5,746; Fin- 
land 2,639. 
Petroleum: 
Crude thousand 42-gallon barrel 38,810 38,673 8 United om rye Kuwait 
EN 11,251; U S. R. 6,064. 
Liquefied petroleum gas do- 1,686 1,338 () United Kingdom 938; Norway 143; 
West Germany 1 194. 
Gasoline do- 6,211 6,021 (3) i^o 8,545; Finland 1,258; Norway 
Mineral jelly and wax . do- 84 92 (3) West Germany 8 United Kingdom 
Kerosene and jet fuel do- 6,087 6,048 (3) Netherlands 2,068; Swe Sweden 870: 
Distillate fuel oi do... 16,712 17,842 () Sweden 9,773; NAT 2,410; Finland 
Lubricants |... do- 1.231 1,468 7 USSR. 711; F 
Netherlands 190 
Residual fuel oil ii do- 10,909 8,764 TS i 8,858; East Germany 3, 284; 
Bitumen and other residues 
9 1.171 1,168 3) West Germany 449; Sweden 836; 
Netherlands 212. 
Bituminous mixtures... do- 10 26 ($ Norway 15; West Germany 4. 
Petroleum cok do- 1,607 1,834 1,826 N etherlande Antilles 219; Argentina 
FRevised. NA Not available. 
1Table prepared by Jozef Plachy. 


WLess than 1/2 unit. 
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COMMODITY REVIEW 


Metals.—Lead.—Paul Bergsoe & Son A/S 
closed its 40,000-ton-per-year secondary lead 
plant at Glostrup as part of the company's 
restructuring program. Danish lead produc- 
tion was thereby seriously curtailed. 

Steel.—Production of rolled steel semi- 
manufactures increased by nearly 10% be- 
cause of improved market conditions aug- 
mented by a 25,000-ton increase in the EEC 
plate sales quota, effective July 1, 1985. 
Production of rolled products increased to 
above the 500,000-ton level for the first time 
since 1981. The sole plant, at Frederiks- 
vaerk, returned to a two arc furnace oper- 
ation after operating briefly with one in 
1984-85. Two-thirds of the product was 
heavy plate, and 72% of total sales went to 
EEC countries. Most of the 10% production 
increase was in nonflat rolled products 
other than plate. Danish Steel Works Ltd., 
the sole operator, improved its net loss to 
only about $400,000 from $3.4 million in 
1984 despite a cold winter and a labor 
conflict near the end of the first quarter. 
Contributing to the improved earnings were 
the lower price for steel scrap and lower 
energy costs, both during the second half. 
The heating furnaces were converted from 
oil to gas at midyear. 

Industrial — Minerals.—Cryolite. —Kryo- 
litselskabet Öresund A/S suspended mining 
of cryolite in Greenland in 1985 and stated 
that it had sufficient stocks of crude ore to 
continue production of beneficiated cryolite 
at its Copenhagen plant for 3 years. The 
company applied for a permit to construct a 
new cryolite plant based on recovering cry- 
olite from used aluminum pot liners and 
other sources. The earliest expected startup 
of this plant was late 1987. 

Fertilizer Materials.—Superfos A/S, 1 of 
the world’s top 10 fertilizer producers, suf- 
fered greatly reduced profits because of 
heavy losses in its U.S. fertilizer operations. 
This was attributed to low world prices for 
diammonium phosphate because of a slug- 
gish fertilizer market and to the high value 
of the U.S. dollar. The newly acquired, 
wholly owned U.S. subsidiary, Royster Co., 
with major phosphate operations in Florida, 
was one of four companies that resigned 
from the Phosphate Chemical Export Asso- 
ciation because of controversy with desig- 
nated allocations. 

Superfos submitted plans for Government 
approval to construct a 120,000-ton-per-year 
potassium sulfate fertilizer plant following 
pilot testing. The process was to be based on 
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an ionic exchange process using phospho- 
gypsum as feed material. 

Mineral Fuels.—Total energy consump- 
tion continued to increase and that derived 
from indigenous sources increased to 23% of 
the total as domestic production of North 
Sea oil and gas increased. Total generation 
of electrical power increased by 6%. Most 
electricity, 97% in 1985, continued to be 
generated from imported coal. In 1973, be- 
fore Government policy required elimina- 
tion of oil for electrical power generation, 
only 30% of electrical power had been 
generated from coal. An oil stockpile, most- 
ly for space heating, was sufficient in Octo- 
ber for 156 days. Government policy was to 
switch away from oil for home heating. 

Coal.—Approximately 90% of the con- 
sumption of coal, all imported, continued to 
be for electrical power and the balance was 
for industry and agriculture, 6%; and space 
heating, 4%. Approximately one-half of the 
carbon requirements, about 500,000 tons, of 
the Danish cement industry was met by 
imported coke, mostly from the United 
States. Of the approximately 9 million tons 
of coal imported, nearly one-third came 
from the Republic of South Africa and the 
balance mainly from Australia, Poland, and 
the United States. Transportation costs 
from Australia were less than those from 
the United States because of the larger 
distances overland to U.S. ports. 

Coal made up about 85% of the value of 
total imports from the Republic of South 
Africa, and these coal imports increased 
during the first half of 1985. However, this 
import source was severely curtailed begin- 
ning in November because of a Danish trade 
union embargo. In December, Parliament 
called for a cessation of all trade with the 
Republic of South Africa; passage of the 
required boycotting law was scheduled for 
April 1986. If passed, Denmark was to 
become the first country to impose a total 
trade embargo on the Republic of South 
Africa. 

Legislation was passed limiting the sulfur 
content of powerplant coal to 1.2% maxi- 
mum, measured at an 8% moisture content, 
effective October 1, 1985. Exceptions could 
be granted when the user could otherwise 
lower sulfur emissions by sulfur removal 
from the coal during burning or from the 
flue gases. 

Natural Gas.—Deliveries of natural gas 
from the Danish North Sea quadrupled to 
approximately 30 billion cubic feet in 1985. 
Projected 1987 deliveries were nearly 90 
billion cubic feet, two-thirds of which were 
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to be to domestic users and the balance to 
the Federal Republic of Germany and Swe- 
den. Export to Sweden began at midyear 
when the pipeline to the Swedish grid was 
completed. The domestic market was ex- 
pected to include 300,000 home heating 
units, 300 industrial and business consum- 
ers, and about 300 central and district 
heating plants. The end-use breakdown was 
home heating, 38%; industrial and business, 
31%; and district heating, 31%. In addition, 
a number of electrical power stations were 
being made partially dependent on gas in 
addition to coal. One station was being 
converted almost totally to gas firing be- 
cause of environmental considerations, and 
two others were to follow by 1991. By year- 
end, a total of 220 kilometers of offshore 
pipeline and about 600 kilometers of on- 
shore pipeline had been completed. Two 
more sections to North Jutland, totaling 100 
kilometers, were planned, one to be com- 
pleted in 1987. Ownership and operation of 
the gas transmission system was vested in 
Dansk Naturgas A/S, a wholly owned sub- 
sidiary of Dansk Olie og Naturgas A/S 
(DONG). Total system investment was 
above $750 million. 

Exploratory drilling activity continued in 
the Lulu geological structure in the North 
Sea near the boundary with the Norwegian 
North Sea, about 50 miles north-northwest 
of the Tyra Gasfield. The fourth and deci- 
sive drilling, West-Lulu 3, was undertaken 
in the fall to determine the extent of the 
structure. As part of a contract with DONG, 
A. P. Moller, on behalf of the Dansk Un- 
dergrunds Consortium (DUC), submitted an 
application for development of the Roar 
Gasfield. The Energy Board had required 
that the Roar Field be in production by 
October 1, 1989. However, Moller’s applica- 
tion recommended that the Roar Field de- 
velopment be delayed for a few years be- 
cause gas reserves in the Tyra Field had 
been proven to be so large. The Roar Field, 
when developed, was to consist of an un- 
manned platform with 10 gas wells. 

Petroleum.—Production of crude petrole- 
um increased 29% to a record high of 21.8 
million barrels, most of which was from the 
Gorm Field in the North Sea. Total reported 
production prior to 1985 had been 68 million 
barrels. Proven reserves reported at the 
beginning of 1985 were approximately 460 
million barrels. North Sea drilling activity 
for oil and gas was heavy in 1985 for field 
delineation as well as development, and five 
drilling rigs were active. 

A. P. Moller was required at yearend to 
yield its last major Danish North Sea explo- 
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ration concession area, about 36,000 square 
kilometers, where it had exclusive explora- 
tion rights on behalf of DUC. Moller was to 
be allowed to continue exploring in only a 
few small areas of the southwestern portion 
of the Danish section of the North Sea near 
two producing oilfields, Gorm and Dan, and 
the gasfield Tyra. In the fall, Moller under- 
took exploratory drilling at Kim-l in the 
northern part of the Danish section of the 
North Sea, 60 miles northwest of the Gorm 
Field. Another rig was conducting explor- 
atory drilling at North Jens-l, about 20 
miles north of the Gorm Field. Jens was 
reported to be possibly one of the largest 
oilfields in the Danish North Sea area. 
Earlier exploratory drillings for DUC with- 
in the Lulu Field had confirmed the exist- 
ence of large amounts of oil as well as gas. 
The partners in Lulu, led by Moller, de- 
ferred any development decision until at 
least mid-1986. 

Exploration scheduled in Denmark’s first 
formal licensing round was completed both 
offshore and onshore with no new discov- 
eries made. Applications for the second 
round, to explore a total of 33,000 square 
kilometers, including two-thirds of the Dan- 
ish Continental Shelf, opened at midyear 
and closed in November. The Bornholm 
area of the Baltic Sea was included for the 
first time. Thirty companies applied, includ- 
ing 5 consortia and 3 individual firms. The 
new potential consortia leaders included 
two U.S. companies, Arco International Oil 
and Gas Co. and Texas Eastern Denmark 
A/S; Norway's Den Norske Stats Oljesels- 
kap A/S and Norsk Hydro A/S; and Britoil 
PLC. Amoco Denmark Exploration Co. was 
already a consortium operator with a 75% 
group interest. Other U.S. applicants were 
Amerada Hess Corp. and, as a sole operator, 
Monsanto Industrial Chemicals Co. The 
Government indicated that participation 
was satisfactory and that licenses would not 
be granted until mid-1986. 

DUC continued development of two new 
oilfields, Rolf and Dan-F. Developmental 
drilling was under way in Rolf, and an 
unmanned platform made in Japan was 
scheduled for delivery at yearend. Crude 
deliveries were expected to begin by mid- 
1986 at the rate of 6,000 to 7,000 barrels per 
day but were expected to decline rapidly 
thereafter. DUC installed two wellhead 
platforms for the new (second) Dan Field. 
Production was expected to begin in 1987 at 
a rate of 20,000 barrels per day. Annual 
production was expected to be about 7 
million barrels during the first year and 
about 4 million barrels thereafter. 
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GREENLAND 


The cryolite mine was closed and closure 
of the lead-zinc mine appeared imminent. 
Minerals exploration continued in Green- 
land for cryolite, graphite, tungsten, and 
columbium and tantalum. The tungsten 
province near the capital city of Nuuk 


(Godthaab) was shown to be significantly 


larger than had been previously reported. 
Scheelite-bearing amphibolite seams up to 
12 feet thick and containing 2.5% tungsten 
oxide equivalent and 0.16 part per million of 
gold were found. Kidd Creek Mines Ltd. 
obtained an exploratory concession in 1985 
for the tungsten area near Nuuk, which is 
favorably situated near the sea. Continuing 
EEC-sponsored explorations over a 6-year 
period had revealed deposits of columbium 
and tantalum in southern Greenland. Seri- 
ous exploration for oil and gas in eastern 
Greenland, which was about to begin, could 
have significant impact on the country’s 
future economic independence. After years 
of negotiation, a new consortium led by 
Atlantic Richfield Co. was to conduct oil 
and gas exploration in Jameson Land near 
the east coast of Greenland. Test drilling 
was expected to begin in 1987. 


Greenland was released from the EEC 
effective February 1 after 12 years of mem- 
bership. Home rule had been granted in 
1979 as the first step in its detachment from 
Denmark. However, approximately $200 
million in revenues was still allocated to 
Greenland annually by the Danish Govern- 
ment. Part of this was to finance services 
administered directly by Danish citizens, 
including housing, health, justice, and the 
police, because of a dearth of technically 
trained Greenlandic personnel. For many 
years, Greenland had sought a greater 
share of the Danish Government’s profits 
from ongoing and potential mining oper- 
ations including future oil and gas produc- 
tion. Current law, however, allowed little or 
none of this funding to go to Greenland 
until its annual subsidy from Denmark had 
been covered. The Danish Ministry of 
Greenlandic Affairs was scheduled to termi- 
nate after the next Danish parliamentary 
elections, scheduled for late 1987, when a 
small caretaker group would continue to 
administer a much smaller Greenlandic 
budget. 


Table 4.—Greenland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985” 
Cryolite, ORB LL Le LL ee 44,200 43,900 46,500 61,200 111,500 
Lead: Concentrate, metal content 26,900 26,500 722,900 17,700 17,944 
Silver: In lead concentrate, metal content* 
troy ounces — 7700 700 1600 1500 500 
Zinc: Concentrate, metal contenu 79,700 80,000 78,100 71,800 70,711 
Table includes data available through May 30, 1986. 
*Shipments. 
Table 5.—Greenland: Exports of selected mineral commodities' 
(Metric tons) 
Destinations, 1984 
Commodi 1983 1984 : 
d e Other (principal) 
Copper: Metal including alloys, scrap. .. — 86 26 — All to Denmark. 
Cryolite and chiol ite 46,450 67,205 8 
Iron and steel: crap 20 2A -—- Sweden 20; Denmark 4. 
Lead: Ore and concentrate 84,216 29,816 xe — 16,204; West 
Zinc: Ore and trat 152,599 183,759 — West 51,810; 
c: concen 52, | Germany 51,87 43.397, Fufaud 


27,170. 
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Table 6.—Greenland: Imports of selected mineral commodities! 


| Sources, 1984 
Commodity 1983 1984 : um 
8 Other (principal) 

METALS 

Aluminum: 7 including alloys, semi- 

manufacture 55 95 —— Denmark 88; Sweden 7. 
OPDAT aches al including alloys, semi- 
ae Ge Or MESE 59 16 ( Denmark 72. 
Iron n ard pris Metal: 
Ine —€—— ÁO A 7 -—- All from Denmark. 

Semimanufactures___________ _ 4,651 4,911 2 Denmark 4,152; Sweden 290. 
Lead: Metal eunn bar 3 = 5 8 — All from Denmark. 
Platinum group m Metals inel 

alloys, unwrought and partly wro aut 

value, thousanda. _ $21 $62 EN Do 

Silver: Metal 3 alloys, N 

and y wrought ~- ---—-— do- 322 321 hs Do. 
Zinc: Metal including alloys, all form 12 16 nm Do. 
Other: Ashes and residues 20 et 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing 

wheels and stones 8 2 = Do. 
Cement value, thousands $1,655 $754 — Denmark $751. 
Clays, om JJ NE ee een 25 19 _. All from Denmark. 

ond: 
Gem, not set or 
ue, thousands $15 $20 a Do. 

Industrial stones do- aie. $1 _. All from Belgium-Luxembourg. 
Diatomite and other infusorial earth .. — — 8 8 — All from Denmark. 
Fertilizer materials: Manufactured: 

onia o ccu ua e 83 5 UR Do. 

Ni nou. — 656 1,023 -— Canada 681; Sweden 331. 

Phosphatic _____.- ~~ — 3 6 ~- All from Denmark. 

Unspecified and mie 231 216 s Do. 

Gypsum and plaster -- --------- 4 88 ee Do. 
J ee ³·Ü—¹ ⁰ teres 1,282 1,026 x. Do. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands $1 $2 lx Do. 
Salt and brine... ~~ - 3,255 3,770 — Denmark 3,170; Canada 600. 
Sodium compounds, n.e.s.: Carbonate, 
manufacture 11 11 _. All from Denmark. 
Stone, sand and gravel: 

Dimension stone, worked 16 20 Ea Do. 

Dolomite, chiefl eee 4 1 >a Do. 

Gravel and crushed rock 6 14 uv Do. 

Rand other than metal Darius 3 227 330 E Do. 

Sulfur: Sulfuric acid... - 15 33 mue Do. 
Other: 

CnidB. o s coeno cue 82 60 8 Do. 

Slag and dross, not metal- bearing Se 20 e Do. 

MINERAL FUELS AND RELATED 

MATERIALS 
Coal: Anthracite and bituminous 637 818 SD Do 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. .. 48 62 - Do. 

Kerosene and jet fuel do- 103 139 -— Denmark 89; Sweden 50. 

Distillate fuel oil |... do- 1,108 1,172 zu Denmark 812; Sweden 280. 

Lubri cant do- 11 11 Denmark 10. 

"Table prepared 0 Jozef Plachy. 
3T ees than 1/2 unit. 
COMMODITY REVIEW rs, partly on a toll basis. Late in the year, 


Metals.—The Black Angel lead-zinc mine 
at Maarmorilik on the west coast of Green- 
land operated at a loss in 1985 because of 
low metal prices, a fall in zinc concentrate 
sales, and leaner ores as reserves neared 
depletion. Concentrate production approx- 
imately equaled that of 1984 and continued 
to be shipped to Western European smelt- 


an agreement was reached between the 
operator, Greenex A/S, the Governments of 
Greenland and Denmark, and the compa- 
ny's creditors to continue operation until 
June 1, 1986. A decision was to be reached 
by April 11, 1986, on whether or not to 
continue the operation after June 1, 1986. 
Greenex also reached an agreement with 
the Greenlandic Government that the com- 
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pany would commit a sum not to exceed 


$7.5 million for cleanup if the mine closed 


permanently. Also, the Danish Government 
was given an option to buy Greenex at its 
liquidation value upon closure. Because of 
the operation's uncertain future, Cominco 
Ltd., owner of 62.596 of Greenex through its 
parent, Vestgron Mines Ltd., wrote off its 
investment in the venture on its 1985 bal- 
ance sheet. Certain new reserves had been 
found about 2 miles from the mine under 
about 1,000 feet of ice and 1,000 feet of rock 
in an area known as the Deep Ice Zone, and 
a search continued for other deposits in that 
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and adjacent areas. 

Industrial Minerals.—The cryolite mine 
at Ivigtut was closed, and the phasing out of 
the entire operation was scheduled to be 
completed in 1986 in accordance with an 
agreement with the Greenlandic Govern- 
ment. Total shipments of low-grade ore, all 
to Denmark, were 111,000 tons in 1985, and 
another 50,000 tons remained to be shipped 
as a result of the cleanup of the quay area. 


! Physical scientist, Division of International Minerals. 
asar rmi have been converted from 


Danish krone : 
DKr10.60 = US$1.00, the average for 1 


E 
- 
Hi 
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The Mineral Industry of 
Egypt 


By Ben A. Kornhauser’: 


Oil production remained the mainstay of 
the Egyptian economy, accounting for 6996 
of total exports and 2096 of current account 
receipts. Declining oil prices and increased 
domestic oil consumption were factors in 
lowering earned oil revenues. The other 
mineral industry contributors to the econo- 
my were aluminum metal, cement, iron and 
Steel, phosphate rock, and fertilizer materi- 
als 


The United Kingdom pledged a $67 mil- 
lion? loan, of which $17 million was a grant 
toward a $105 million investment to con- 
struct a modern coal mine at Maghara in 
the Sinai Desert. Up to 400,000 tons of the 
subbituminous coal was expected either to 
be blended with imported coal to produce 
metallurgical coke for domestic use, now 


costing $100 million annually, or to be used 
in a planned coal-fired power station in the 
Sinai. 

A number of countries and their affiliated 
banks were extending loans for projects in 
cement, fertilizer, glass, and oil pipelines 
and refineries. 

Exploration for crude oil continued to be 
very active by the Gulf of Suez Petroleum 
Co. (GUPCO), owned equally by the Egyp- 
tian General Petroleum Corp. (EGPC) and 
Amoco International Oil Co. of the United 
States. GUPCO remained the country’s 
prime oil preducer, preducing about 875,000 
barrels per day (bbl/d). Egypt was Amoco’s 
largest African producer; in 1985, Amoco 
had two discoveries in the Western Desert 
and one in the Gulf of Suez. 


PRODUCTION AND TRADE 


In the past 10 years, Egypt had increased 
its dependency on oil export revenues; how- 
ever, these decreased with falling oil prices 
and rising local consumption, which ab- 
sorbed nearly one-half of oil output. In fiscal 
year 1985 (starting in July 1984), revenues 
from oil exports, remittances from expatri- 
ates abroad, and Suez Canal tolls were 
about $2.1 billion, $3.7 billion, and $900 
million, respectively. Oil production aver- 
aged about 875,000 bbl/d and accounted for 
about 69% of total exports but only 20% of 
current account receipts. Natural gas pro- 
duction and domestic consumption increas- 
ed about 22% compared with those of 1984, 
while the use of natural gas for power 
generation rose 32%. The $6 billion trade 
deficit was about 8% higher than that of 
fiscal year 1984. In 1985, imports totaled 
$11.7 billion. However, oil trade amounted 
to $3.32 billion in exports and $710 mil- 


lion in imports, changes of plus 6.3% and 
minus 11.6%, respectively, with a 12.4% 
surplus in trade, compared with that of 
1984. The deterioration in the capital ac- 
count was due to the heavy debt repayment 
schedule and the decreased income from the 
aforementioned sources. The International 
Monetary Fund (IMF) estimated fiscal year 
1985 external debt at $21 billion and the 
cost of debt service at $3.6 billion, or 3596 of 
annual current earnings. Nearly $10 bil- 
lion of Egypt's $33 billion foreign debt was 
owed to the U.S. Government. U.S. trade 
with Egypt declined with U.S. exports at 
$2.3 billion and imports at $84 million, 
decreases of 14% and 54%, respectively, 
from those of 1984. 

Phosphate rock production for fertilizer 
materials decreased 4396 from 1984 produc- 
tion; 2896 of this was exported. The major 
importing areas were the Far East (59%) 
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and Eastern and Western Europe (41%). 
The Gulf of Suez continued as the most 
prolific oil-producing area and accounted 
for nearly 90% of current production, al- 
though activity increased in the Western 
Desert. U.S. firms produced about 69% of 


Table 1.—Egypt: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Egypt’s oil, mainly Amoco through GUPCO. 

Approximately 1.7 million people were 
employed in manufacturing and mining, 
and 27,000 persons were engaged in produc- 
ing and refining petroleum. 


Commodity 1981 1982 1983 1984P 1985* 
METALS 
Aluminum metal _________-__________~_ 183,812 141,000 140,194 166,000 2208,587 
Copper, refined, secondary - - -------------— 2,000 2,400 2,400 2,600 2,600 
ron : 
Iron ore and concentrate thousand tona. 1,943 2,140 2,223 2,500 387 
7) en E do... 220 118 196 225 225 
Steel, crude... 22 2-- do... 900 480 125 200 3533 
Semimanufactures ___________ _ do... 850 900 878 500 500 
Ferroalloys: Ferrosilicon® ___.______ ~~ 5,000 6,000 6,000 7,500 7,500 
INDUSTRIAL MINERALS 
V oe ee ee Sek 825 424 245 825 2229 
i d s 2, 108 3,101 3,185 3,500 24,426 
Cement: Hydraulic thousand tons 8,499 T4,260 5,500 6,500 25,749 
Bentonite J y E E A NINE 5 ,200 2,512 8,000 8,000 
Fire cìlay__---- -m 995,000 975,268 205,000 250,000 250,000 
FRONT 5s oa or ee 82,118 49,787 100,176 120,000 2108,878 
Feldspar, crude..._._____._~___________- 8,480 8,436 5,945 5,500 219,073 
Fluorspar - - „„ „„ 535 90 12 50 285 
Gypsum and anhydrite, crude 950,000 931,150 721,340 750,000 3841,467 
E vidc seater ee OE ene TO 91,294 94, ,660 97,500 97,000 
it n: N content of ammonia 
e thousand tons 518 639 905 686 2647 
Phosphate: Phosphate roch do 720 708 623 1,043 3599 
ents, mineral, natural: Iron oxide 130 150 ze ei PS 
t, marine thousand tons 679 829 918 1,000 31,061 
Sodium compounds: 
ium carbonatten 23,364 41,278 43,000 40,000 249,108 
Sodium sulfate... ~~~ __ 1 3,000 1,950 2,000 ,880 
Stone, "UE and gravel: 
„„ ousand cubic meters 108 90 NA 100 2720 
Dolomite 3 thousand tons 500 500 500 500 500 
Granite, dimension cubic meters 6.400 4, 765 NA 4,000 4,000 
Gravel! thousand cubic meters 8,400 6,480 7,000 7,500 310,736 
Limestone and other calcareous n. e.s do 5,585 7,087 9,276 10,000 312,059 
Marble blocks (including alabaster) 
cubic meters 46,930 19,380 16,400 17,500 243,812 
quarts NUT ESA ͤ A THER Ee 10,000 10,000 NA 500 7,500 
d including glass sand 
usand cubic metera 6,200 6,874 166 1.500 *12,677 
Sandstone... LLL LL Ls do... 32 785 618 110 486 
Sulfur: 
Elemental, byproduct- --- -----------—- 2,408 2,281 1,000 1,250 23,000 
Sulfuric acid _.. _-__-____-~__________ 44,111 45,118 44,899 45,000 246,452 
Talc, steatite, soapstone, pyrophyllite 5,723 8,291 4,519 12,213 699 
Wermieulitie uar 780 280 300 325 2488 
MINERAL FUELS AND RELATED MATERIALS 
Coke: Oven and beehive _____ thousand tons 920 974 916 950 3895 
Gas, natural: 
Gross production million cubic feet. 108,000 114,074 120,000 140,000 172,000 
B Marke Btéd o o cec nene ete do... 70,000 78,000 95,000 110,000 184,000 
etroleum: 
Crude ______ thousand 42-gallon barrels... 234,330 245,645 262,486 302,000 819,000 
Refinery products: 
Gasoline and naphtha - _ _ _ _ _ _ _ do... 16,000 16,200 20,500 25,000 25,000 
Kerosene and jet fuel! do____ 13,208 14,100 18,500 20,000 20,000 
Distillate fuel olli do- 19, 000 19,250 25,000 25, 000 25,000 
Residual fuel oil do- 49,004 52,650 70,000 75,000 65,000 
Lubricant ____________ do___ 600 650 1,000 1,000 1,000 
Liquefied petroleum ga do... 1,800 1,900 2,000 2,500 2,000 
Asphalt do- 1,800 1,900 2,200 2,500 2,500 
Unspecified _.____________ do... 400 450 800 1,000 1,000 
Refinery fuel and losses do____ 4,600 4,650 6,000 6,500 6,500 
r do- 106,412 111,750 146,000 158,500 148,000 
"Revised. NA Not available. 


“Estimated. Preliminary. 
iTable includes data available through June 12, 1986. 
* Reported figure. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Computerized control of the 
potlines was installed about 1983 at the 
Aluminum Co. of Egypt (Egyptal). The com- 
puters adjusted the anode-cathode distance 
every minute, controlled the current auto- 
matically, and performed other monitoring. 
Since installation of the computers, current 
efficiency rose to about 87% from the prior 
efficiency of 84%. The plant was in continu- 
ous operation on five shifts; four shifts 
worked in a day while one rested. Although 
the hydroelectric power from the Aswan 
High Dam was subsidized, electric power 
costs had been rising. The plant operated on 
an incentive plan of base pay plus a bonus 
based on the efficiency of each potline and 
each worker’s contribution. 

Egyptal decided to build a rolling mill 
with a 49,000-ton-per-year installed capacity 
alongside the Nag Hammadi smelter, and 
the plant was expected to be completed by 
1988.“ About two-thirds of Egyptal's produc- 
tion of billets, cylinders, ingots, slabs, etc., 
was exported by truck via Safaga and the 
Red Sea to the European Economic Commu- 
nity (EEC) countries, the Far East, and the 
United States. The remainder of the output 
was consumed domestically. However, alu- 
minum products such as sheet and foil were 
still imported. Alumina for the smelters 
was imported from Australia and Greece. 

Gold.—Minex Minerals (Egypt) Ltd., a 
subsidiary of Greenwich Resources PLC, 
signed an agreement with the Egyptian 
Geological Survey and Mining Authority 
(EGSMA) for the exploration and exploita- 
tion of gold and associated minerals in the 
Central Desert. The agreement was await- 
ing ratification by the Egyptian Parlia- 
ment. It would permit exploring the two 
previously worked goldfields, Barramiya 
and El Sid, in an area of 5,000 square 
kilometers. If exploration were successful, a 
25-year exploitation lease would be granted 
to an operating company, owned by Minex 
(48%) and EGSMA (52%). After the start of 
commercial production, profits would be 
exempt from taxation for 8 years. The 
company would be permitted to deduct 
exploration and development costs but 
would be required to pay royalties to the 
Government.’ 

Iron and Steel.—Construction of the El 
Dikheila steelworks of the Alexandria Na- 


tional Iron & Steel Co. (ANSDK) in Alex- 
andria under the direction of Japan’s Nip- 
pon Kokan K.K. (NKK) continued on sched- 
ule. ANSDK signed a process license agree- 
ment with Midrex International BV to fur- 
nish a direct-reduction plant to produce 
sponge iron and also contracted with Kobe 
Steel Ltd. to supply equipment and services 
for the plant. NKK was granted the con- 
tract for the 430,000-ton-per-year bar mill, 
and the SMS-Danieli Engineering of Ita- 
ly consortium won the contract for the 
425,000-ton-per-year rod mill. The direct- 
reduction plant will import 720,000 tons per 
year of iron ore pellets to produce 716,000 
tons per year of sponge iron. The sponge 
iron, plus an additional 25% of scrap iron, 
would be melted in four electric arc fur- 
naces to produce 840,500 tons per year of 
molten steel that would be cast continuous- 
ly into 798,500 tons per year of billets for 
the bar and rod mills. The final products 
would be reinforcing bar, rod, and wire for 
domestic use. The project cost was estimat- 
ed at $800 million, of which $685 million 
came from various loan agencies, banks, 
and Japanese participating capital, and 
$115 million came from loans from the 
involved contracting companies. Construc- 
tion of the adjacent port area was under 
separate funding. 

The blast furnaces of the Egyptian Iron 
and Steel Co. at Helwan were in various 
stages of rebuilding by the U.S.S.R. and by 
companies from the Federal Republic of 
Germany. When rebuilt, a combined annual 
capacity of 2 million tons of pig iron was 
expected. Annual capacity in 1985 was 
about 1 million tons of pig iron. 


INDUSTRIAL MINERALS 


Cement.—Several large kilns started op- 
erating during the year, decreasing annual 
production to an estimated 5.7 million tons 
of cement. One-half of Egypt’s cement 
needs, about 8 million tons, was imported. 
The Ministry of Electricity was giving top 
priority to supplying the new plants with 
electricity. 

UBE Industries of Japan had a $126 
million contract to build an extension to the 
Qatamiya cement plant on the outskirts of 
Cairo for the privately held Suez Cement 
Co. The extension would have a capacity of 
1.4 million tons per year and was expected 
to be completed in 3 years. Except for $18 
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million, the construction was to be financed 
by Japanese loans repayable in 8 years after 
a 4-year grace period.* 

The European Investment Bank of the 
EEC was lending $24 million toward the 
construction of a white cement plant in 
Minya. The balance of the financing would 
come from French buyers’ credits and local 
sources. Fives-Cail Babcock S.A., the French 
builder, was negotiating final contract de- 
tails with the Helwan Portland Cement Co. 
Planned output was 200,000 tons per year.’ 

The Korea Heavy Industries Construction 
Co. Ltd. and the Suez Cement Co. signed an 
agreement for a $128 million extension to 
an existing cement plant south of Suez on 
the Red Sea. Construction was scheduled to 
begin in 1986, with completion within 3 
years. The plant was being financed by the 
Korean Export-Import Bank, $78 million; 
West German and Swiss suppliers’ credits, 
$20 million; and local sources, $30 million. 
Soft loans will cover imported components. 
The turnkey project was to be repaid over 8 
years in 16 equal installments.* 

Fertilizer Materials.—The modernized 
Abu Zaabal Fertilizer & Chemical Co. plant 
was expected to produce 80,000 tons per 
year of P.O, triple superphosphate in 1985. 
Phosphoric acid for the facility was to be 
supplied by a 66,000-ton-per-year unit, built 
by Babcock-Moxley Lurgi A.G. 

Phosphate rock production decreased 
48% from 1984 production and had an 
average P. Os content of 27.6%. Most of that 
production was used domestically. The ma- 
jor export areas were to the Far East (59%) 
and Eastern and Western Europe (41%). 
The major customers were North Korea, 
30,100 tons; Sri Lanka, 28,000 tons; and 
Romania, 21,200 tons. | 

Sulfur.—New sulfur deposits were discov- 
ered in the Tuani District, west of Siwa 
Oasis. Feasibility studies on exploiting the 
deposits were under way. 


MINERAL FUELS 


Coal.—Egypt received a $17 million grant 
as part of a $67 million loan package toward 
the $105 million investment to reconstruct 
and modernize the Maghara coal mine in 
the Sinai Desert. The mine, which had been 
closed since the 1967 war, would be the 
country's first mechanized longwall coal 
mine. When fully developed, the mine was 
expected to produce 600,000 tons per year 
for 25 years. EGSMA hoped either to blend 
up to 400,000 tons annually of this coal with 
imported coal to produce coke for metal- 
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lurgical use or to use the coal in a coal-fired 
powerplant in the Sinai. In 1985, Egypt 
imported 1.5 to 2 million tons of coking coal 
annually at a cost of about $100 million. 
Babcock Contractors Ltd. of the United 
Kingdom was awarded the contract to over- 
see the mine opening. The main coal seam 
at Maghara, which averaged 3 feet in thick- 
ness at a 10* dip, was a low-grade bitumi- 
nous coal with relatively high sulfur, great- 
er than 36% volatile matter, and 7% to 10% 
ash. 

Natural Gas.—Natural gas production 
and domestic consumption increased ap- 
proximately 22% over those of 1984. Gas 
output increased, mainly as the result of the 
Abu Madi Field doubling its gas production 
to 240 million cubic feet per day. The use of 
natural gas for power generation rose by 
32% compared with use in 1984, in part 
owing to the startup of the three 315- 
megawatt generators at the Shouba-el- 
Kherma power station in Cairo. One condi- 
tion of the United States and the Interna- 
tional Bank for Reconstruction and Devel- 
opment’s financing of the power station was 
that it would be run on natural gas. Plans 
were under way to put six gasfields into 
production to conserve energy and crude oil. 
Of these discoveries, three were offshore 
(Alif north of Abu Qir, Timsah north of 
Damietta, and Tina north of Port Fuad) and 
three were onshore (Qantara West in the 
Suez Canal area, Abu Senan and Badr Al- 
Din in the Western Desert). The El Morgan, 
July, and Ramadan Oilfields of GUPCO 
were to supply associated gas for electrical 
generation. 

Technip Geoproduction completed two 
major offshore projects, a production and 
treatment platform for the Western Desert 
Petroleum Co.'s (Wepco) Abu Qir Gasfield, 
150 million cubic feet per day (MMcf/d) 
capacity, and a seawater pumping and dis- 
tribution platform for the Belayim Petrole- 
um Co.'s (Petrobel) Abu Redies Field. EGPC, 
through an associate company, was to pro- 
vide the management and technical follow- 
up for a 7.2-MMcf/d gas plant, producing 
liquefied natural gas at Petrobel's Abu 
Madi Oilfield in the northern Nile Delta. 
Snamprogetti S.p.A. of Italy, the general 
contractor, expected to complete the plant 
in 8 months. The plant would have a pro- 
duction capacity of 240 MMcf/d. Construc- 
tion of the liquefied petroleum gas (LPG) 
plant at Amoco’s Ras Shukheir terminal on 
the Gulf of Suez was awarded to Hitachi 
Zosen Corp. and Nissho-Iwai Corp. of Japan. 
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The plant would have an LPG producing 
capacity of 90 MMcf/d and was expected to 
be completed in April 1987. 

Petroleum.—Exploration.—The Govern- 
ment approved Conoco Khalda Inc.’s ac- 
quisition of a 50% interest in the Khalda 
concession in the northwestern part of the 
Western Desert from Phoenix Resources 
Co., a subsidiary of the Texas International 
Co. of Oklahoma City, Oklahoma. Conoco 
would operate the 500,000-acre block and 
would spend $150 million with Phoenix to 
explore and develop the acreage. Phoenix 
made two substantial oil discoveries: the 
Salam 2X and 3X wells. The Salam 2X well 
tested 4,000 to 6,000 bbl/d of 40° API oil 
from the Bahariya sands and 2,000 bbl/d of 
45° API oil from the Upper Aptian sands. 
The Salam 3X well was spudded about 0.5 
mile east of Salam 2X to probe the Jurassic 
sands at 12,500 feet and flowed at a combin- 
ed rate of 16,000 bbl/d of oil and 35 MMcf/d 
of gas from three intervals. Phoenix was 
embarking on a 10-well exploration and 
appraisal program to be completed before 
the end of its final exploration period in 
April 1987. Phoenix also was preparing to 
declare its discoveries as commercial and 
form an operating company, the Khalda 
Petroleum Co., equally owned by Phoenix 
and EGPC. Phoenix's discovery was signifi- 
cant because it was the first time that deep 
oil and gas deposits were discovered in the 
Jurassic sands in the Western Desert, that 
the crude oil was of high quality, and that 
the output (21,000-- bbl/d from Salam 2X 
and 3X combined) was considerable com- 
pared with the Western Desert's present 
output of just over 35,000 bbl/d. The Salam 
Field adjoined the promising Western Des- 
ert concession, Meleiha, operated by Agy- 
petco Oil & Gas Corp, a subsidiary of 
Denison Mines Ltd. of Canada. 

Chevron Corp. of the United States was 
drilling a wildcat, 3X South Geisum, on 
South Geisum Island on the Chadwan con- 
cession in the Gulf of Suez. The targeted 
depth was 5,500 feet, about 1 mile from 
Conoco Inc.'s main platform in the Geisum 
Field. The concession was owned by Chev- 
ron, the operator, 32.5%; Marathon Inter- 
national Oil Co., 32.5%; and Consolidated 
International Petroleum Corp. of Vancou- 
ver, Canada, 35%. 

Compagnie Frangaise des Pétroles (CFP)- 
TOTAL struck oil at its Tawila West-1 well 
in the Umm Agawish offshore concession at 
the Gulf of Suez mouth. The well flowed 
8,700 bbl/d of 40* API crude from 8,600 feet 
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and 3,000 bbl/d from 8,430 feet. A third, 
shallower zone tested appreciable volumes 
of natural gas and condensates. The 600- 
square-kilometer concession was owned by 
CFP-TOTAL, the operator, 50%; Marathon 
of the United States, 25%; and Chevron, 
25%. 

GUPCO, on a farmout from Lochiel Ex- 
ploration Ltd. of Calgary, Canada, was 
scheduled to drill two wildcats in the West- 
ern Desert. The 18-1 Sheiba would be drilled 
to 9,100 feet in the Bahrein and Kharita 
Formations. The 18-0 Sheiba would be drill- 
ed to 7,800 feet in the Bahrein Formation. 
The drill sites were near a Locheil wildcat, 
abandoned in 1983. 

The Japan Suez Petroleum Development 
Co. was formed by Teikoku Oil Co. Ltd., 
Mitsui Oil Exploration Co. Ltd., and Daiichi 
Oil Development Co. Ltd. to drill a well in 
the 340-square-kilometer Sabil exploration 
block of Union Oil Co. The new firm would 
gain a 25% interest for the effort. 

Production.—Conoco started production 
from its Geisum Field in its concession in 
the Gulf of Suez, about 20 miles north of 
Hurghada. Initial production was 2,000 
bbl/d from one well and rose to 7,500 bbl/d 
from two additional wells. Three more wells 
were to be drilled to increase production to 
11,000 bbl/d with gravities ranging from 17* 
to 28° but averaging 21° API. The produc- 
tion would come through a platform and to 
a production-storage tanker of 229,000 dead- 
weight tonnage permanently moored in 150 
feet of water. The operating company, Gei- 
sum Oil Co., was formed and owned equally 
by EGPC and the Conoco group. The group 
consisted of Conoco, the operator, 49.5% 
equity; Texaco Suez Inc., 22.5%; Mobil Ex- 
ploration Egypt Inc., 5%; Mobil Oil AG of 
the Federal Republic of Germany, 5%; 
Norsk Hydro Geisum AS, 9%; and Oranje- 
Nassau Geisum BV, 9%. 

The Suez Oil Co. (SUCO) output was 
averaging 135,000 bbl/d from its three Gulf 
of Suez fields—Ras Budran, Ras Fanar, and 
Zeit Bay. SUCO was owned equally by 
EGPC and a group consisting of British 
Petroleum Ltd. (United Kingdom), Royal 
Dutch/Shell (Netherlands), and Deutsche 
Erdólversorgungsgeselleschaft mbH (Fed- 
eral Republic of Germany). 

Crude oil output was up about 5.696 
compared with that of 1984. 

Pipelines.—Costain Process Ltd. of the 
United Kingdom received a contract from 
EGPC for the turnkey construction of 
onshore pipeline facilities. Petroleum Pipe- 
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lines Co. also engaged Costain to build 
pump stations for the gas produced at Ras 
Shukheir and Tebin, and receiving stations 
on the Nile River at Beni Suef, El Minya, 
and Assuit. Construction was expected to be 
completed and operating within 21 months. 

Refining.—Petroleum and Process Indus- 
tries of Cairo let contracts for a refinery at 
Assuit to more than 30 suppliers of equip- 
ment from the United Kingdom and Italy. 
The refinery was estimated to cost $198 
million with credit financing being raised 
by Lloyds Bank International and export 
credit guarantees offered by the United 
Kingdom's Export Credits Guarantee De- 
partment and Italy’s Sezione Speciale per 
l'Assicurazione del Credito all' Esporta- 
zione. On completion of the first phase, the 
refinery would have a 40,000-bbl/d capacity 
and would produce middle distillates for 
domestic use in Upper Egypt. The second 
phase, planned for completion in 1990, 
would double the capacity. In 1985, Egypt's 
refineries processed about 400,000 bbl/d 
with plans for increasing the capacity to 
580,000 bbl/d by the early 1990's. Petroleum 
imports cost the Government about $700 
million per year in 1985.* 

The first phase of the petrochemical com- 
plex at al’-Amiriya near Alexandria was 
near completion. This phase included three 
plants, for the manufacture of polyvinyl 
chloride (PVC), vinyl chloride monomer, 
and chlorine-caustic soda. The PVC plant, 
which was being built by Technipetrol 
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S.p.A. of Italy, would have an initial capaci- 
ty of 80,000 tons per year with capability of 
expanding to 120,000 tons per year. The 
vinyl chloride monomer plant, which was 
being built by Toyo Engineering Corp. of 
Japan, would have an initial capacity of 
100,000 tons per year with the capability of 
expanding to 120,000 tons per year. The 
chlorine and/or caustic soda plant, which 
also was being built by Toyo, would have an 
initial capacity of 60,000 tons per year of 
chlorine with the capability of expanding to 
66,000 and 75,000 tons per year of caustic 
soda. Initially, the ethylene feedstock would 
be imported. The second phase of the plan- 
ned petrochemical complex included the 
construction of plants to manufacture 
200,000 tons per year of ethylene, 100,000 
tons per year of low density polyethylene, 
and 40,000 tons per year of high-density 
polyethylene. In 1981, the Egyptian Petro- 
chemical Co., owned by EGPC, was estab- 
lished to operate the complex. 


1Physical scientist, Division of International Minerals. 
Where necessary, es have been converted from 
116085 Pounds (eR) to “US. dollars at the rate of 


3Middle East Economic Digest (London). V. 30, No. 6, 
Feb. 8, 1986, p. 10. 
*Metal Bulletin (London). No. 7032, Oct. 29, 1985, p. 11. 
Magazine. July 1985, p. 18. 
ons East Economic Digest (London). V. 29, No. 84, 
Aug. 25, 1985, p. 3. 
. V. 29, No. 29, July 20, 1985, p. 3. 
*Financial Times (London). No. 29,744, Oct. 4, 1985, p. 4. 
Middle East Economic Digest (London). V. 29, No. 39, 
Sept. 28, 1 28, 1985, p. 8. 
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The Mineral Industry of 
Finland 


By Roman V. Sondermayer! 


Finland continued to be a modest produc- 
er of minerals by world standards. Finland's 
Share of world production of minerals was 
as follows: Vanadium, about 1296; chromite 
and talc, 5%; cobalt, about 4%, and nickel 
(smelter), over 2%. The rest of the produc- 
tion was of domestic significance only. The 
short-term outlook of the industry was good. 
Nevertheless, if new deposits are not discov- 
ered soon, mining will decline greatly by 
the end of the century. Except for two 
mines, ore reserves in Finland will soon be 
largely depleted. Outokumpu Oy was seek- 
ing to obtain one-half or at minimum one- 
third of its total raw materials from foreign 
mines in which it holds shares or with 
which it has long-term contracts. À new 
unit of Outokumpu Oy, the Foreign Mining 
Projects Div., was established to assure the 
supply of crude materials. Outokumpu Oy 
pursued that goal by participation in pros- 


pecting abroad, purchasing shares in exist- 
ing operations abroad, and purchasing ac- 
tive mines. Finland's mining industry pro- 
duced slightly more than 8 million tons of 
materials, about 1 million tons less than 
that of 1984. Low prices of metals on world 
markets slowed down mining operations in 
the country. 

The share of the mining industry in the 
gross domestic product was 0.4%. When 
processing, smelting, refining, and related 
activities are included, this share reaches 
1096. Principal events related to the mining 
industry included startup of the Enonkoski 
nickel mine, the end of cobalt and copper 
preduction at the Vuonos Mine, expansion 
of the Tornio ferrochrome plant, closing of 
the Otanmaki iron ore mine, start of con- 
struction of a hot-rolling mill in the steel 
plant at Torino, and startup of a new 
granite-cutting plant at Taivassalo. 


PRODUCTION 


Low metal prices affected production of 
metals in Finland. The downtrend in pro- 
duction was a result in part of the depletion 
of metallic ores. In recent years, exploration 
for metals has not resulted in signficant 
discoveries. Consequently, efforts were 
made to increase exploration for industrial 
minerals. | 

Finland's mineral industry in 1985 con- 


sisted of large Government-owned and 
small private companies. The four largest 
companies, all Government-owned, were 
Outokumpu Oy (metals); Rautaruukki Oy 
(iron and steel); Neste Oy (petroleum and 
natural gas); and Kemira Oy (chemicals). 
All Government-owned companies were op- 
erated for profit. 


293 


294 MINERALS YEARBOOK, 1985 


Table 1.—Finland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985P 
METALS 
Alumin secondary ..--------------- 9 9,400 18,200 17,100 17 
Cadmium. : refined ]) el 566 616 61 75 
Chromium: Chromite: 
Gross weight: 
Lump ore thousand tona 210 160 85 812 847 
Concentrate |. __ UNE 181 160 141 119 *150 
Foundry sand |... pera 21 25 19 15 *25 
Total . da 412 845 245 446 522 
CrO» content: 
Lump ore do 58 46 24 151 *168 
Concentrate |... LLL ccc diis 72 64 58 47 *60 
„ 77 EN PNE do- 10 12 9 7 12 
Mine output, metal content 1,084 1,086 1,085 912 *665 
refined -=-= 1,229 1,455 1,550 1,458 1,427 
output, metal comtoent — 88, 589 81,800 89,800 81,285 21,891 
Smelter: | 
Primar 64,747 74,455 71,216 971,000 
Secondary .---------------- 19,051 12,050 12,000 
TOL ns eo ES 61,691 85,884 787,062 88,266 *83,000 
Primary 28,796 917,969 45,816 41,818 16,766 
Secondary- 10,000 10,000 10,000 10,000 
Total So eee ee ese 796 47 6 57,818 166 
Gold metall troy ounces... 21.308 4.780 6 206 3 rib 
gis m marketable, all types: 
. Gross „ thousand tons. . 1 1 1 1,281 1,122 
EM aoe — Me GG 4 
Pig iron ee 1,978 1,957 1,898 2,084 1,891 
Ferroalloys, ferrochromium do 52 55 59 59 188 
Steel, crude 2 -- mere 2,428 2414 2,416 2,682 2,518 
Semimanufactures, rolled do- 11,850 11,847 1,964 1,987 *2,000 
Mine output, metal content. 1,580 1,883 2,125 2,478 2,422 
Refined, secondary ...__.___...____ 4,500 4,400 6,000 4,500 “4,400 
Sa haat ae a TOME 76-pound flasks. — 1,949 2,068 1,857 2,292 8,680 
ff... eee ACE NO 165 216 218 265 $26 
Mine metal content᷑tn 14 T 
N is „9377 T eet 15310 12,615 14357 15.282 15856 
Platin paes troy 1,998 4,662 2,288 1,098 1,125 
667. ounces.. _ ; À 
Platinum — 0 = — — -> do 1,608 4,147 2,186 1,061 1,125 
Selenium E 19,422 10,020 11,172 16,975 14,088 
Silver __.._._____ troy ounces. _ 1,215 1,188 980 1,128 998 
Titanium concentrate: Ilmenite: 
ue a she hay ⁵¶k. : RE Aaa, 161,500 167,800 163,900 167,000 
Ti COMMONS coo os hc 2,840 15,846 14,083 15,811 24,145 
Vanadium (VO) 
EE ENEE ß“ IP n LN 5,557 5,619 5,694 5,469 
Vent 88 3.112 8,147 8,189 8,063 2,182 
Mine output, metal content: 58,490 568 55,918 60,200 60,606 
MUN CR DE ORTE ee EA 139,885 1155000 155,886 158,819 160,871 
INDUSTRIAL MINERALS 
V 5 1EB 10 168 143 185806 
WO eee EROR em NE 63,066 69,600 52,066 ; 
Lib- T thousand tona. _ 263 268 281 241 
Nitrogen: N content vk ammonia . ll 68,800 64,800 61,700 68,700 910,000 
Phosphate rock, apatite concentrate: 
Gross weiht toma _ 201 288 381 477 512 
%%%%m ͤ0mT ]ð v. ĩ . ee da- 72 88 141 176 189 
Pyrite, gross weight __ ccs do- 408 885 499 4TT 493 
ium sulfate? |. LL cs — 40 40 85 85 85 
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Table 1.—Finland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984 1985” 
INDUSTRIAL MINERALS —Continued 
Stone, crushed: 
Limestone 
For cement manufacture 
thousand tons. — 2,416 2,446 2,609 2,217 
agriculture ..........- da 631 864 1,870 1,192 1,458 
For lime manufacture do 883 359 844 867 857 
F do 815 258 287 $16 818 
urgical _..__________ da 75 52 52 45 26 
TT eta do 979 662 
Quarts silica ang do 250 8205 218 oth 220 
S content of pyrite - da 184 177 224 211 *225 
Of metall do... 268 210 264 265 *260 
FFF n 45 40 48 45 *45 
Total e node da- 497 487 586 521 *530 
Sulfuric acid _.._______________ do... ,058 1,082 1,815 1,418 1,489 
TAS oc coe ee ee do.. 308 325 318 827 319 
Wollaston it 690 14,962 15,402 14,669 16,917 
MINERAL FUELS AND RELATED MATERIALS 
For fuel uss tons. _ ,808 5,500 8,855 2,718 ies 
For agriculture and other uses do 204 578 215 
Prod barrels_ — 66,008 70,000 78,188 *80,000 82.000 
‘Table includes data available through July 16, 1986. 
TRADE 


During 1984, the latest year for which 
complete data were available, Finland had 
a negative trade balance in minerals and 
fuels. Imports, mostly fuels, amounted to 
31% of the value of total country imports of 
$12.4 billion.* The share of crude petroleum 
was 16% of total country imports and 51% 
of the country’s mineral imports. Exports of 
minerals equaled about 13% of the value of 
total country exports of $18.5 billion. Fuels, 


mostly petroleum refinery products, were 
approximately 6% of the value of total 
exports and about 41% of the value of 
exported minerals. Products of ferrous and 
nonferrous metallurgy followed with shares 
of 4% and 3% in the value of the country’s 
exports, respectively. Their share in the 
value of mineral exports was 30% and 23%, 
respectively. 


Table 2.—Finland: Exports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1988 
METALS 
Aluminum: 
Oxides and hydroxides ........- 17 
Metal incl alloys: a 
Unwrought______________ 10,679 
Semimanufactures 20,724 
ium: 
Ore and concentrate 188,952 
and hydroxides _.._____ 11 
Cobalt: and hydroxides _ — — — —— 159 
Columbium and tantalum: Metal 
including alloys, all forms, tantalum.. — Eu 


See footnotes at end of table. 


Destinations, 1984 
1984 : 
rens Other (principal) 
89 -- Portugal 19; Norway 10; Hungary 8. 
207 _. Japan 166; United Ki 22, 
18,576 828 Japan 1,228; Sweden 2,520; Republic 
22,886 22 west 4,910; Sweden 4,775; 
Uaitel Kingden 3,917. 
273,069 10,188 Sweden 258,376; Poland 4,912; 
i Netherlands 1,794. 
966 ^4 Norway 687; Netherlands 293 
4 -- Mainly to Austria. 
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Table 2.—Finland: Exports of selected mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 i 
7 33 Other (principal) 
METALS —Continued 
Ore and o including cement ee — 
speiss cemen 
3 JJ 2s 8 — All to U.S. S. R. 
Scrap -e= “ 1,837 2,126 -- Sweden 5 Denmark 231; West 
Unwrou ght 28,541 24,279 69 8 9,895; achat ings 
E: 8,804; West Ge 
Semimanufactures 34.972 45,182 4, 246 m 9, 925; West Ger- 
N 718; Sweden 4,856. 
Iron and steel: Metal: 
WE ph EE EEEE ea 170 9,466 _. Sweden 9,242 ted Kingdom 219. 
Pig iron, cast iron, related materials 68 125 -- Sweden 717; 1.588 N ö. 
F Fa 80 
erromanganese _________— TR 
Unspecified _.___________ 718,494 7,685 -— Sweden 5,124; Netherlands 2,556. 
Steel, primary forma 118,716 147,602 16,518 West Germany 88,046; 83,670; 
EM United Kingdom 20,1 
Bars, rods, angles, shapes, sections 153,113 180,754 12991 s d 42,598 — 
Universals, plates, aheets 620,230 516,011 98,696 his Germany 107, 805; Denmark 
Hoop and strip 85,107 81,516 181 U.S.S.R. 8, rr en Germany 4,983; 
Rails and accessories 449 8,858 8 "eal USSR. 177; Sweden 80. 
Ce Pe ee 5,142 6,016 "á 8,704 04; Netherlands 923; Nor- 
Tubes, pipes, fitting 100,992 111,782 2,417 m 80,926; dom 19 T 16,931; 
Kingdom 1 
Castings and forgings, rough — — — 2,078 2,189 am eee Une. un Norway 
Ore and concentrate 42,108 1,494 TM Sepon um-Luxembourg 6,242; West 
s y 1,252. 
Metal including alloys: — — | n 
Doslccccucsi iE 872 262 -- Denmark ay Sweden 53; United 
om 24. 
Unwroumtt 1.845 25 — All to n. 
Semiman 8 22 1 — All to U.S. S. R. 
um: Metal including alloys: | 
"S erc mc E eat ee 168 126 -- Italy 54, ire Germany 52; United 
om 20. 
Unwrouhhtkk!k!! ~~~ -- NES 97 -— Belgium-Luxembourg 49; Italy 48. 
Ore and concentrate, metallurgical- ^ 
JJC NIMES 14 2 _. Al to Denmark. 
Mercur 768 pound flasks. .. 1,914 5,188 -- Netherlands 2,901; Belgium- 
Luxembourg 1 ,856; India 348. 
" Matte and spei 955 
Metal including alloys: = Ar 
Unwrough ch 11422 13247 4,118 United Feo dl 1 7910 Pee Fran 4 544. 
J cme a a m ce 
Semimanufactures .... ....- 53 336 United Kingdom 42. Venezuela 8. 
Platinum-group metals: Metals including 
Cn oir dnte su $549 $407 Kingdom $806; Sweden 
Sige -- United Ki m : $92. 
Waste and sweepings* . _ _ __ do... $5,890 $7,287 $1,972 United K Kingdom $2,499; Sweden 
Metal including alloys, un t 
partly vwroughʒt ea $12,764 $8,580 $195 92975 Kingdom $6,568 rpc A 
Tin: Metal including alloys: ed 
WERE 84 43 Lo United Kingdom 29; West Germany 
Unwrought ---------------- 8 12 _— Sweden 9; West Germany 3. 
imanufactures. .- --------- 2 à) — All to Sweden. 
Titanium: Oxides.. value, thousands. - $2,945 $5,397 NA NA. 
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Table 2.—Finland: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1988 


1984 


United 
States 


297 
Destinations, 1984 
Other (principal) 
ium-Luxembourg 6; West Ger- 
— — 
All to U.S.S.R. 


Norway 58; Denmark 25. 
N 
IF!!! ee 
USSR 98; India 52; Sweden 23. 
VVV. 


West ot Germany 8926 ; France 8,575; 
eo ay on ol 


178; 169. 


U.S.S.R. 54; Norway 7; Sweden 8. 
Moe Netherlands 602. 


553 K 10.76 10,769; Sweden 1,460; Nor- 
way 984. 


den 218; West Germany 25; Italy 


8. 
21,765; West Ger- 
many 7 1 5; Poland 2,174. 


United Arab Emirates 180; Sweden 
180; Saudi Arabia 100. 


All to Sweden. 
France 6,977 TT, United Kingdom 6,597; 
4; USSR. 3. 

Pakistan 17,976; Tanzania 8,931; East 

U.S.S.R. 200,105; China 186,972; 

Saudi Arabia 29,886. 

Sweden 1,246; West Germany 280; 

, Republic of South Africa 214. 

Japan 488; United Kingdom 76; 
Notherlands 20. 

All to USS.R. 


West Germany $5; Spain $2. 

Sweden $40. 

West 1,030; Netherlands 
415; ey ] 

Denmark 193. 


rm France 42,377; Spain 
1 ; West Germany 821; 
reta 
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Table 2.—Finland: Exports of selected mineral commodities! —Continued 


Commodity 


INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 


Slag and dross, not metal- bearing 
MINERAL FUELS AND RELATED 
MATERIALS 


Coal. 
Farce and bituminous- ~~ ~~ _ 


Kerosene and jet fuel 
Distillate fuel oil |... do- 


Bitumen and other residues do- 
Bituminous mixtures do 


"Revised. NA Not available. 
iTable prepared by Jozef Plachy. 
May include other precious metals. 
Lees than 1/2 unit. 


1983 


Destinations, 1984 
Other (principal) 


Netherlands M Sweden 5,858; 
r o 8,04 

. 098, Malaysia 52; Denmark 

9 t Netherlands 1,200; 

eden 6874 kai 255; U.S.S.R. 

NOTE ed 1, 115 United Kingdom 

West Germany 12,185; Sweden 7,810; 
Netherlands 6,604. 

West Germany 7,097; Italy 1,577; 
Spain 1,323. 

Sweden 426; West Germany 38. 


dec pry 6,243; Bulgaria 20. 
Ireland 2,970; Norway 3. 


United Kingdom 7,144; Sweden 4,789. 

N 17,828; Sweden 29. 

Netherlands 15,954; Sweden 8,732; 
Saudi Arabia 5,855. 


Mainly to U.S.S.R. 

Sweden 8,858; Netherlands 1,492; 
West Germany 1 

Sweden 538; Denmark 277 

West 2,987; Sweden 2,363; 


Denmark 
e ate tt 

ni 

Denmark 37 


Sweden 144; LL PES 134. 
Sweden 7. 


Table 3.—Finland: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


See footnotes at end of table. 


1983 


1984 


United 
States 


18 


Sources, 1984 
Other (principal) 


West Germany 2,161; Italy 345; China 


West Germany 14,374; — 
4,933; United Kingdom 


DESE Norway 2,298; United 

uaa IL He Norway 2,505; 

West ny 7,495; Sweden 6,245; 
Norway 5,168. 


West Germany 532; Poland 175; 
Brazil 100. 
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Table 3.—Finland: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodity 1983 1984 United a 
States Other (principal) 
METALS —Continued 
Ire and canssntrato - 108,800 120,180 = Sweden 47,440; Norway 26,811; Chile 
Matte and speiss including cement 
. 2 7,770 — All from Poland. 
SOTED 22 702 463 -- United ecm West Germany 
Unwrought._____________ 19,017 15,282 ~- USSR 7,452; Sweden 2,654; Zambia 
Semimanufactures |... 12,855 18,278 51 eat Germany 5,898; Sweden 3,630; 
WZuſte Kingdom 1,044. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 1,299 1,856 25 € 1,001; U.S.S.R. 678; Norway 
Pyrite, roasted_______ da- 2 E 
Scrap -m [Á 87,298 82,516 *) Mt 26,187; United Kingdom 
Pig iron, cast iron, related l 
materials 14.429 11.897 ®© West 8,829; United King- 
dom 2,410; 1,926. 
Ferromanganese ....— 3,779 5,824 me Bi hs fag West Germany 226; 
Silicon metall 137,250 55,846 @ Norway 15,813; U.S.S.R. 11,125; 
Steel, primary form 7,206 20,718 PT "v Germany 11,849 11,849; Notherlands 
Bars, r rods, angles, shapes, sec- 
HIE E 225,652 222,689 8 Sweden 65,627; West Germany 
Universals, plates, sheets 222,486 206,188 1 Weal Ge 1 M 
ni p 2 
mur br ^Y TN 
Hoop and strip... 21,068 29,215 C pure 108; West t Germany 5,131; 
Rails and accessories 2,157 8,889 4 Wes Ger King 1,671; Belgium- 
LN Sweden 615 
Wie ud e 22,097 20,226 1 Sweden 7 
Tubes, pipes, fittings 112,047 112,212 82 Want . West ated King- 
3 Uni 
e or. 17,919; sre 12501 
Castings and forgings, rough 3,128 3,279 1 ; Sweden 810; 
Oxides 171 150 West Germany 148; Sweden 6 
Metal including alloys) ^ ^^ ^ 
Unwrought. -——---------- 12,818 14,940 88 USSR. dn em 6,687; West 
Semimanufactures |... 701 1,087 1 West Germany 131; Belgium. 
Luxembourg 250; Sweden 47 
um: Metal including alloys: 
anega 1! | S A : sedi PEER * via 3. 
Semimanufacture s [^X fer: um Luxembourg 
Ore and concentrate, metallurgical- 
Podi o no Sncue 10,154 7,005 -— Ghana 7,000; Netherlands 5. 
Oxides · ũ == kk 462 649 36 Netherlands 284; m 
T 10 ound flasks. - oe 29 __ west Germany 25 
ge aga Metal oys, 
8 JJ ͤ ͤ T C 2 7 1 Austria 4; France 1 
Ore and concentrate 12,188 1,825 S Norway 6,941; Sweden 868 
Matte and spes 9,901 8,786 pa Canada 4,962; Australia 4,419. 
Metal incl alloys: 
Sera 1,987 2,489 291 Netherlands 1,494; Canada 445. 
Unwrought_ ___ ._________ 4,978 4,661 585 Canada 2,982; USSR. 576. 
Semimanufactures |... 69 41 11 Wes Germany 13; United Kingdom 


See footnotes at end of table. 
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Table 3.—Finland: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1988 1984 > 
d p rum Other (principal) 
METALS —Continued 
Platinum-group metals. Metals including 
alloys. unwrought and t 
e gir: Ariete, v $719 $864 — $5 ted Kingdom $486; Sweden $125; 
9 $105. 
88 "n 8 le. $100 ur 
Metal including alloys, un t | 
and partly wrought .. —_ aden $8,965 $5,159 $15 nited ; 
1. 68115 est Germany $1,021. 
Unwrought _______._____ ___ 183 124 zt "e Germany 33; United Kingdom 
Semimanufactur es 141 189 @) United Kingdom 142; West Germany 
Titanium: Omdes_______________ 481 1212 490 West Germany 432; Belgium- 
Tungsten: Metal including alloys, all : 
P!öͤͤͤ cIE 20 20 18 United Kingdom 2. 
Ore and concentrate 205,579 167,809 DS cn 1421 25 Canada 38,566; 
Oidi os - m ens 386 468 -— West Germany 444; United Kingdom 
Metal including alloys: 
JJC 27 282 es e Kingdom yt Denmark 94; 
Unwrought |... 1,188 105 1 — Netherlands 54; West Germany 20; 
Semimanufactures |... 1697 605 -- Norway 422; West Germany 92; 
Ores and concentrate s 32,953 1799 261 United Kingdom 685 ; Norway 401. 
Oxides and hydroxides _________ 883 778 2 Australia 216; United 192; 
um- 
Aubes and residues 4,925 4816 1,544 um- L970. Nether- 
lands 642; N : 
Base metals including alloys, all forms 878 489 14 eden r^y West Germany 101; 
apan 
bores m MINERALS 
N — Corund pumice, 
a um, em , 
3 pid 5 121 7,590 ) Iceland 1,808; Italy 48; West Ger- 
many 18. 
Artificial: Corundum —_________ 1,286 1,528 ue Austria 692; Hungary 372; United 
Kingdom 217. 
Dust and powder of precious and semi- 
x 5 $23 $21 Switserland $12; West Germany $5 
ue, - —— 3 > 
Grinding and lishing wheels and A 
po W. 
JJV ea tS 2.092 2,115 26 * Germany 592; Austria 385; Italy 
Asbestos, cru 2,561 8,157 2 blic of South Africa 1,452: 
E. ; U.SS.R. is 
Barite and witherite. __ _ 1,613 1,419 iu ii 858; United Kingdom 
— RR "ICE 
natural bora tes 
Coe CC 25,622 17,709 7 Deum $ 415 West Germany 8,518 
Ce eae USSR. 2,152. 
e a en cct 56,712 93,000 1 Denmark 70,978; West Germany 
15,862; Sweden 8,516 
Clays, crude... 2 222-2 466,882 554,998 17,886 United 16 092: West Ger- 
Cryolite and chiolite 49 22 All from United Kingdom. 
Gem, not set or "ru 
ue, thousands. _ $5,916 $5,889 $39 " EL i ea 
Industrial stones do- $52 28 $46; United 
Diatomite and other infusorial earth _ _ _ 4,312 4,295 1,026 Merion 8, 196; United 
Feldspar, fluorspar, related materiala.. .. 4,438 6,519 uS 3552. oo 1 812 United 


See footnotes at end of table. 
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Table 3.—Finland: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


de incl ing splittings and waste 
agglomerated 


See footnotes at end of table. 


1988 


167,349 


173 
9,106 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Ireland 14; United Kingdom 7. 

U.8.8.R. 214,290; Notherlands 82,787; 
United Ki 677. 

N ; U.S.S.R. 9,485; 
USSR 161,891; Hast 


5 Wost Ua 


viene Hite 10,001. 
Germany 26; N Norway 6; China 


aara Ty East 


VERD * 


E oa 


United Kingdom 149; Norway 48. 
Austria 16; Y iia Kingdom 11; West 


All from Chi 

Morocco 185,207; U.S.S.R. 65,692. 

West 8,415; United King- . 
one ss 


West Germany $150; Australia $44; 
Austria 


West a 74,15 


414; East 


16125 eat Germany 13 1. 


N 914; France 425; Republic of 
Africa 197. 


Sou 
cmt Italy 651; 
urg 9,519; 


2,808; 
Sweden 9 E30 Sweden Z 194. Nor- 


84.116 Sweden 
1 041. Denmark 1 5788. 


Poland 57,119; West Germany 24,027; 
France 2100. » 

* 5; West Ger- 

uss 167; Netherlands 38; West 

Spain 8,000; Sh Sweden 1,875; Belgium- 
Luxembourg 297. 


Norway 96,852; U.S.S.R. 558; Sweden 
East Germany 24,409; Sweden 18,950. 
Austria 199; Trinidad and T 25. 


Netherlands 8,288; Sweden ; 
West est Germany 1,940. 
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Table 3.—Finland: Imports of selected mineral commodities' —Continued 


Sources, 1984 
Commodi 1988 1984 
* S Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Anthracite and bituminous 
tons_ 4,890 8,582 1 Poland “st Ya 908; United 
om 144. 
Lignite including briquets do 13 9 _. East 8; Hungary 1. 
Coke and = uin: TAMEN. ERR 1,128 1,215 -—  U.SSmR.'04; West Germany 229; 
Sweden 202. 
Gas, natural: Gaseous 
illion cubic feet 28,367 27,248 -- All from U.S.S.R. 
Peat including briquets and litter 605 819 -—- USSR. 810. 
Crude. thousand 42-gallon barrels. — 75,788 68,611 _-- U.S.S.R. 55,098; United Kingdom 
—!— 5,910; Saudi Arabia 5,717. 
Liquefied petroleum gas do- 246 697 -. USSR. 696. 
Gasoline S do 84 101 à) ri, IM y 18; 
Mineral jelly and wan do- 95 97 @ West 71; China 9. 
asesisd apad pry eiii Leo 19 18 8 USSR. 7; Netherlands 4. 
Distillate fuel oll es 8,189 9,518 -— USSR. 9,512. 
Lubricants MIR 1,025 909 6 United uq ai 168; Italy 155; 
France 97. 
Residual fuel oli. do. _ 10,942 9,829 -- USSR. 9,828. 
Bitumen and other residues 
5 199 178 a Denmark 100; Sweden 70. 
Bituminous mixtures... do 45 82 Sweden 26; France 1. 
coke e Mn 169 182 170 Argentina 6; United Kingdom 4. 
by J Plachy. 
Lens than 1/2 unit. 
May include ether precious metals. 
COMMODITY REVIEW 
METALS 260 tons per year starting in 1986. Cobalt 


Chromium.—Expansion of the ferro- 
chrome plant at Outokumpu Oy's Tornio 
Works was completed in March 1985. Ca- 
pacity was increased threefold and reached 
180,000 tons per year. À new electric fur- 
nace with a power rating of 75 megavolt- 
amperes was erected in line with the exist- 
ing furnace rated at 33 megavolt-amperes. 
The new furnace is of a closed design. 
Carbon monoxide gas, generated in the 
furnace, is used to preheat the smelting 
charge. The process computer system that 
was developed controls and manages the 
operation of the new furnace. The automa- 
tion has increased productivity, and after 
expansion, the total work force of the plant 
increased by only 1596. The expansion pro- 
gram was completed in 15 months at a cost 
of $35 million. 

Cobalt.—Closure of Outokumpu Oy's 
Vuonos copper mine in the summer will 
lower mine production of cobalt by about 


was recovered as a byproduct of copper 
mining. Outokumpu Oy's Keretti Mine re- 
mained the only cobalt producer in the 
country in 1985. | 

Copper.—The Vuonos Mine, which had 
started production in 1973, closed during 
1985. During the mine's lifetime, 5.4 million 
tons of ore was mined. From this ore, 
approximately 111,000 tons of copper, 
29,000 tons of zinc, and 2,300 tons of cobalt 
were extracted. At the peak of its produc- 
tion, the Vuonos Mine employed 400 per- 
sons. The Keretti Mine remains the only 
copper-producing mine owned by Outokum- 
pu Oy in Finland. 

Outokumpu Oy's Harjavalta smelter 
Started receiving copper concentrates from 
the Bidjovagge Mine at Kautokeino in 
northern Norway. The Bidjovagge Mine was 
1 by the company in the fall of 
1984. 

Exploration led to the discovery of a 
promising copper deposit situated about 20 
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kilometers from the Luilonlahti Mine in 
Kaavi. The Geological Research Institute of 
Finland, which explored the areas, found 
nickel, zinc, and cobalt in the ore. Several 
years of exploratory drilling in the area will 
be needed before a decision on development 
of the deposit can be made. A polymetallic 
deposit was discovered near Vehkalahti. 
Average content of copper was 4%. Samples 
also contained 0.2% zinc and 0.1% cobalt. 
Exploration was in the early stages, and 
reserves were not reported. 

Gold.—Outokumpu Oy discovered gold at 
Laivankongas, close to the city of Raahe, 
situated on the Bottinska Viken (Gulf of 
Bothnia). Development plans call for an 
open pit mine with a capacity of 400,000 
tons of ore per year. The ore contains an 
average of 4 grams of gold per ton of ore. 
The ore will be processed in the nearby 
Vihanty flotation plant where a new line 
for recovery of gold was completed. Outo- 
kumpu Oy invested about $0.5 million in 
exploration for this deposit. In addition, 
other gold exploration included activities in 
Ilomants, Reisjarvi, Kangaskyla, Hejtajarvi 
at Kanus, Pohala at Haapavesi, and Kian- 
kura at Kalajoki. 

Iron and Steel.—Rautaruukki Oy closed 
its Otanmaki iron ore mine. Otanmaki 
Mine produced between 30% and 40% of 
the company's concentrates. Closure of fa- 
cilities at Otanmaki lowered production of 
iron concentrates in Finland by about one- 
third compared with the output in 1984. A 
contract for delivery of equipment for the 
hot-rolling mill under construction at Tor- 
nio was signed. The contracting parties 
were Outokumpu Oy, as purchaser and, as 
suppliers, a consortium of Mannesmann- 
Demag AG from the Federal Republic of 
Germany as the leading partner, and Hita- 
chi Europe Ltd. and Nissho-Iwai Corp. from 
Japan. Plans call for start of production in 
1987 or 1988. The new mill will have the 
capacity to produce 200,000 tons per year of 
hot-rolled products. When in full operation, 
the mill should employ between 50 and 60 
persons. Át the Tornio Works, the full 
production chain was in place except for hot 
rolling. Slabs from Tornio were hot rolled at 
Rautaruukki's Raahe Steel Mill and in 
Bremen, Federal Republic of Germany. 
With this hot-rolling mill in operation, Tor- 
nio Works are fully integrated, and its 
production processes will be completely con- 
trolled by Outokumpu Oy's Stainless Steel 
Div. Production costs should be lower be- 
cause the cost of transporting slabs to hot- 
rolling mills and returning bands will be 
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eliminated. In addition, costs should drop 
because the size of slabs will be doubled. 
Production throughput time should be 
shortened. Furthermore, the new hot-roll- 
ing mill will make it possible for Outokum- 
pu Oy to develop new types of stainless 
Steel. 

Nickel.—Outokumpu Oy completed de- 
velopment of a nickel mine and construc- 
tion of a nickel mill and flotation plant at 
Enonkoski, in the main sulfide block of 
southern Finland. The mine started produc- 
tion during 1985, and the mill will be in 
production in early 1986. 

The deposit, which was discovered in 
1969, had not been developed because of the 
low grade of the ore. In 1979, higher grade 
ore was located in the northern segment of 
the property. The rich part of the deposit is 
a small pipe-like body, and ore minerals 
were pyrrhotite, pentlandite, and chalcopy- 
rite. Reserves at Enonkoski were reported 
at 4 million to 5 million tons of ore. 

The underground mine was opened with a 
vertical shaft and used sublevel caving. An 
underground crusher does the primary 
crushing. The concentrator was designed to 
process 500,000 tons of ore per year. Nickel 
and copper concentrates will be produced 
when the mill is completed. Annual output 
of nickel concentrates, with 7% to 8% 
nickel, should range from 30,000 to 90,000 
tons. Production of copper concentrates con- 
taining 25% copper should be between 1,500 
and 4,000 tons per year. Large variations in 
the concentrator's output are expected be- 
cause the grade of the feed may vary widely. 
The process in the concentrator is fully 
automated. Outokumpu Oy's Electronics 
Proscon P. M. control system controls the 
operation. À Courier 300 on-stream analyz- 
er analyzes 14 slurry streams. A Proscon 
System is used to control underground 
crushing and mine ventilation. 

The concentrates will be shipped for fur- 
ther processing to the Harjavalta nickel 
plant. When in full operation, the mine and 
concentrator at Enonkoski will employ 
about 100 persons. Total investment in the 
project amounted to an equivalent of $29 
million. 

Platinum.—Rautaruuki Oy, together 
with Outokumpu Oy, has explored plati- 
num mineralization in the belt between 
Kemi and Ranua. Reports indicated that 
inventories of ore have been made, but 
quantities were not made public. 

Zinc.—Development continued on two 
small zinc deposits in central Finland. Ou- 
tokumpu Oy planned to process ores from 
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the Kangosparor deposit at Kallioykyla 
near Kiuruvesi, at the Pyhasalmi concen- 
trator. Both mines are being developed as 
opencast operations. 

Other Metals.—Exploration continued of 
columbium lanthanide mineralization at 
the Otanmaki orefield. Exploration was un- 
der way for tungsten in the Hameenlinna 
and Samatti regions. 

Based on aerial survey, uranium was 
found in what may be commercial deposits 
in Lapland, North Karelia, and Usimaa 
Provinces. In 1985, costs for aerial explora- 
tion totaled about $5.5 million. The Geologi- 
cal Institute of Finland conducted the explo- 
ration. Closure of the Otanmaki and Musta- 
vara Mines ended production of vanadium 
pentoxide in Finland. 


INDUSTRIAL MINERALS 


Ammonia.—Construction of a 320,000- 
ton-per-year ammonia plant at Uusikau- 
punki, in southern Finland, may be delayed. 
Kemira Oy failed to negotiate a contract for 
deliveries of natural gas by Neste Oy, be- 
lieving that the prices asked by Neste Oy 
for Soviet gas were too high. The Govern- 
ment of Finland decided to assist Kemira 
Oy to continue planning for the construc- 
tion of an ammonia plant based on peat. 
The subsidy was proposed because peat is 
not competitive with fuel oil as feedstock. In 
addition, the project will provide work for 
over 250 persons, and the new plant will be 
an important factor in the economy of the 
region. 

Mica.—At yearend, Kemira Oy was close 
to completing a plant for the recovery of 
phlogopite from tailings from the apatite 
concentrator at its Siilinjarvi Mine. The 
plant was designed to produce 10,000 tons of 
crude mica and 6,000 tons of ground mica. 

Phosphate Rock.—Kemira Oy purchased 
the rights to the Sokoli phosphate deposit 
from Rautaruukki Oy. The Sokoli deposit 
contained about 100 million tons of phos- 
phates, reportedly of good grade. In the 
past, the deposit had not been exploited 
because of low prices for phosphates. Never- 
theless, the Government of Finland indicat- 
ed that it was prepared to subsidize the 
Sokoli project with an equivalent of $26 
million to $31 million. Kemira Oy will 
explore the deposit in detail. Exploration 
activity should continue about 2 years. 

Stone.—Finland remained among the 
leading world exporters of rough granite. 
Domestic finishing was on a modest scale. 
Outokumpu Oy purchased a majority of 
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shares of Suomen Kiviteollisuus Finska 
Steinindustrie AB the largest Finnish gran- 
ite quarrying company. Later in the year, 
Outokumpu Oy merged its Granite Prod- 
ucts Ltd. with the company. 

A new granite processing plant, which 
uses Italian technology, went on-stream at 
the Taivassalo granite quarry in southwest- 
ern Finland. Reports indicated initial annu- 
al capacity of about 50,000 meters of 2- to 3- 
ee polished and sawn granite 
slabs. 


MINERAL FUELS 


Finland was not a producer of coal, crude 
petroleum, or natural gas. Domestic pri- 
mary energy carriers were peat, fuelwood, 
and hydroelectric power. Imported crude 
petroleum and coals provided about 50% to 
60% of the national energy supply. 

Natural Gas.—Construction continued of 
a gas pipeline in southern Finland. In 
addition, Neste Oy concluded an agreement 
with a local enterprise in Ouly for con- 
structing a pipeline spur to bring natural 
gas from the U.S.S.R. to industrial areas in 
Finland. The pipeline will start south of 
Tampere and run through the city of Nokia. 
Its north branch will go to Kyreskoski. 

During November, the supply of Soviet 
gas diminished, and Neste Oy had to an- 
nounce restriction on the use of natural gas 
in Finland. Disruption was caused by great- 
er use of natural gas than anticipated. The 
yearly quota was used before the yearend. 
The supply of gas was restorod after an 
agreement was reached for supply of addi- 
tional quantities of natural gas. 

Peat.—Peat remained an important 
source of energy. Efforts were made to 
develop peat production methods that 
would be less sensitive to weather changes. 
Work on artificial dewatering methods pro- 
gressed during the year. One of the methods 
tested during the year, developed by Jakko 
Poyry Energ Oy in its plant at Haukineva, 
Peraseinajoki, produced about 1,000 tons of 
wet carbonized peat. 

Construction of two new district heat- 
powerplants continued at Jyvaskyla and 
Joensuu. The total peat consumption of 
both plants should reach between 1.5 mil- 
lion and 2 million cubic meters per year 
when they are completed by 1989. 


„VVV 

values have been converted from 
finnmarks (Fimr) to US. dollars at the rate of 
Fimr6.2 = $1.00. 


The Mineral Industry of 
France 


By John R. Craynon! 


The production of minerals in France 
continued to decline in terms of world 
importance in 1985. However, France re- 
mained an important processor of imported 
and domestic crude minerals and fuels. 
Much of the mineral-related industry was 
Government subsidized, and many uneco- 
nomical facilities were operated to prevent 
unemployment and social disruptions in the 
regions where the operations were located. 
The domestic production of several mineral 
commodities was of world significance. 
France produced about one-fifth of the 
world’s arsenic, one-seventh of the total 
diatomite, and one-tenth of the gypsum. 
Also, the output of alumina, bromine, cad- 
mium, feldspar, ferroalloys, fluorspar, mag- 
nesium metal, potash, talc, and zinc metal 


were of world importance. 

The Bureau de Recherches Géologiques et 
Miniéres (BRGM), France’s most important 
Government organization involved in min- 
eral activities, continued its worldwide ef- 
forts to guarantee the supply of minerals 
and fuels. BRGM was active in a number of 
domestic exploration and mining projects. A 

wer agreement between Pechiney and 

ectricité de France (EdF), the construc- 
tion of an aluminum-lithium alloy plant 
near Puy-de-Déme, continued reorganiza- 
tion in the steel industry, the development 
of the Rouez and Chessy sulfide deposits, a 
detailed investigation of the Echassiére de- 
posit, and the discovery of a uranium depos- 
it were the major events in the minerals 
industry. 


PRODUCTION 


The majority of mineral producing and 
processing companies were Government 
owned or controlled. Among those were 
Pechiney, Imetal S.A., Charbonnages de 
France, Union Sidérugique du Nord et de 
l'Est de la France S.A. (Usinor), and Société 


Nationale Elf Aquitaine. The output of 
mineral commodities showed mixed results 
compared with that of 1984. Production of 
most minerals increased in response to the 
improving economic conditions. 


Table 1.—France: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1988 1984 1985 
METALS 
Al um: 
Bauxite, gross weicht thousand tona. . 1,827 1,662 1,668 1,607 1,484 
umina: 

G ’ͤ ͤ̃²˙ uU — — — =- — = ===- do- 1,286 1,087 1,009 1,084 *1,000 
we S ͤ Ä da- 1.095 960 853 898 877 
Primary _._____________- da 436 390 361 342 298 
Secondar gn do- 156 154 170 174 164 

See footnotes at end of table 
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Table 1.—France: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1988 1984 1985” 
METALS —Continued 
Antimony: 
Mine metal comtent 812 308 111 ee ae 
Mp MM NE EE NL 
poc gl c n T 663 798 518 568 837 
Cobalt metal including powder 447 568 181 116 *110 
output, metal content |... 98 199 114 79 200 
Blister, secondary ...------------- 6,500 8,100 1,210 6,196 7,000 
Primary* 28,000 24,000 28,000 20,981 28,500 
Secondary®..________________ 28,000 23,060 22.06$ 20,000 20,200 
Total 46,000 47,060 45,068 40,981 48,100 
mine metal content... i 71,659 10 021 
m IR con troy ounces. ,901 1, 219 90, 
gai cies thousand tons. 21,508 19,991 15,990 14,889 14,681 
Metal content: SERE 6,800 6,186 5,061 4,680 4,100 
Pigiron ________________ do 17,268 15,081 18,856 15,089 15,426 
Blast far pieg 8 do. 918 888 1270 329 391 
manganese... LL Lll. RR 
Ferrochromoo da 27 r15 20 19 *20 
5 da- 10 29 33 35 35 
Ferrosilicon .. do 189 169 198 205 *206 
Silicon metal... do... 60 57 85 71 *10 
FEC da 1118 1104 108 119 2120 
Steel ingots and castings ______ 4a ME ni TRH 11,625 19,008 "n 
Semiman poc ceci, 18,780 16,481 5,948 6,548 17,284 
Mine output, metal comtent 17 1,512 
Smelter, VV 200 124700 114548 111500 14.880 
Refined: 
Primary: Soft lead |... . 128,600 122,700 114,948 117,900 188,600 
Soft Icq 19 400 91,464 24,900 25,525 
Lead content of antimonial Id 64113 67.500 62.000 62,900 64415 
. 038 600 214,412 700 600 
Leon apy sar metal including secondary ........ arf 9,610 1107 5 212992 211380 
Blea ee DU QUESO 10,051 91.961 34,878 35,217 97,020 
Silver: Mine output, metal 
Lead and zinc concen ao 
ad troy ounces. — NA NA 7560 624 *650 
me do... NA NA 7196 146 *915 
Md AM c nz Ei — MN Eee di 85 
con 
e 9,729 90,955 *80,000 *80,000 *81,000 
Tin, smelter output of solder and other alloys, 
i.!!! a cee 7,488 6,141 6,708 6,700 2.929 
Tungsten concentrate, metal content . 591 721 882 796 788 
Mine output, metal content 2,550 8,020 8,890 3,116 8,227 
concentrate, U30s equivalent 2,564 2,812 8,299 8,676 8,752 
Mine output, metal content 87 87,021 84,272 1 *40,600 
Aub " bus 249,800 249,500 a 241 
gd bonu ERRE UE $ 9400 3500 2740 $200 
INDUSTRIAL MINERALS 
Ba. ee ee 190,150 143,924 152,600 148.200 *150,000 
Bromine, — VPP 16,500 717,000 716,000 717,500 20.000 
Cement, 6 thousand tons_ 28,229 26,150 24,504 22.724 22,200 
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Table 1.—F'rance: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1981 1982 1983 1984 1985” 
INDUSTRIAL MINERALS —Continued 
AOE NESO A BIAL E ee 99,000 8,290 8,091 8,415 99,200 
Kaolin and kaolinitic clay (marketable) 
thousand tona. $81 $47 289 807 310 
Refractory clay, unspecified dt da- 1,457 F 1, 500 418 458 *450 
Diatomitoo ~~~ cwn 210 244 221 241 *250 
1 es Oreste eS TM, 191 178 175 | 209 *210 
erc EN" da 524 451 896 504 *550 
Acid- and ceramio grade do... 109 161 141 159 *160 
Metallurgical grad da 88 82 55 T8 *100 
"—— da 1287 248 7196 292 260 
and crude. cs do 6,204 6,089 5,551 5,401 *5,500 
Kyanite, andalusite, related materials - da- *80 42 43 52 50 
dolomitoo -=-= daa 8,366 8,510 2,946 8,180 99,000 
P1117 ¾ . . NN 9,069 7,950 9,286 10,854 *10,000 
Nitrogen: N content of ammonia 
* 2,250 1,960 1,960 2,850 2,010 
Pigments, mineral, natural: Iron oxides® |... 15,000 16,000 16,000 15,000 14,500 
— rock (phosphatic chalkh) 12,840 i 8 "m T 
Thomas slag ... thousand tona. — 11,451 11,848 1,124 1,194 1,200 
weight FCC da- 11,844 10,904 10,874 12,480 12,500 
KO equivalent (run-of-mine) .....— do- 1,969 1,824 1,651 1,852 *1,900 
8 da- 1,881 1,704 1,587 1,789 ru 50 
Po dan unt lanai EF n 450 716 607 500 650 
Salt: 
CC)). EAE E es do 298 382 282 226 868 
Brine salt (refined) ) do 1,092 1.071 1,074 1,186 1,154 
854 c enc [^ WENN *1,900 1,589 1,854 1,881 400 
Salt in solution... ___ da 3,870 8,711 4,289 4,417 4,167 
Toll] nr ts da 6,560 6,708 6,949 7,160 7,089 
Sodium compounds: 
Sodium sulfate ........._____ — do. 150 150 150 120 125 
nat da 1.600 1.000 1.000 900 900 
Stone, sand and gravel 
= do. 5,4077 5,854 6,625 *6 700 91.000 
ol. do... 88 NA 52 765 
mer Aland total 6,046 5,486 5,558 5, 895 *5,500 
Other sand and gravel, alluvial___do._-_ 218,900 211,000 199,000 181,000 180,000 
Of natural gas F do 1,701 1,690 1,658 1,589 1,424 
Of petroleum — .........-..--- do- 221 285 157 168 122 
Of unspecified sources _....____~ do.. 120 110 160 182 177 
» da 2,042 2,085 71,970 1,984 1,728 
Cridi -u Lu LL 81 15,800 1 
FF 309.20 27840 28488 29246 310897 
MINERAL FUELS AND RELATED MATERIALS 
Asphaltic mataria „„ 54.020 50,230 47,000 44,500 *45,000 
— — ⁰⁰y K €170,000 205,730 218,600 165,900 *200,000 
Coal including bri 
Anthracite 3 coal 
thousand tons 18,588 16,896 17,021 16,594 15,120 
Lini ee eee do 2,945 8,060 2,59 2,426 1,860 
Tola]... domes do... - 21,588 19,956 19,612 19,020 16,980 
Brique ts do 1.596 1,820 1,612 450 1.400 
Coke, metallurg ical! da 10,728 9,985 8,458 8,700 
Gro million cubic feet 858,986 869,054 284,818 224,601 191,759 
Marketeedl¹dild ------- T 249,900 258,821 F221,958 218,124 181,841 
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Table 1.—France: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity* 1981 1982 1988 1984 1985 
MINERAL FUELS AND RELATED MATERIALS 
tinued 
Natural 
ii thousand 42-gallon barrels. . 7,446 8,021 7,480 7,424 6,840 
Pet thousand E 180 120 110 228 200 
Crude thousand 42-gallon barrels. .. 12,288 12,011 12,098 19,117 28,479 
ucts: 
: —st— 88 38 ET Sv M 
Jet fuel... do 35,152 32,892 85,797 85,488 34,176 
7 sere ERA 1,449 988 1,484 388 481 
Distillate fuel ci. da- 242,298 212,580 181,802 218,802 217,989 
Heavy fuel ol——— -— do... 176,244 128,771 115,988 108,889 89,686 
Unspecified ENS 46,140 28.949 5,119 58,164 
Refinery fuel and losses _ — — _ — — — do 45,812 40,064 40,020 89,744 85,261 
Total _.____.___.____ do... 790,900 616,586 563,654 569,575 602,991 


— 2 eee 


sufficiently uction. In addition, France 
produces large tities of on output are not available for 1981-85. 

*From 1982 nickel metal in cathodes only. 

“Includes smectic clay. 


TRADE 


. Although the overall trade balance for 
France was positive, the trade in minerals 
and fuels yielded a negative balance. Im- 
ports of mineral-related commodities ac- 


counted for over one-half of the total im- 
ports. Of these raw material imports, nearly 
three-quarters were fuels. 


Table 2.—France: Exports of selected mineral commodities! 
| (Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1988 1984 ; 
y Free: Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 17 69 1 Tunisia 29; Lebanon 10; Morocco 10. 
Alkaline-earth metals 665 22 United Ki 219; Yugoslavia 121; 
Belgium- 
Aluminum: 
Ore and concentrate . - - — - - ----— 68,651 245,208 22 ME ror a enh Sweden 
Oxides and hydroxides _________ 269,781 281,798 5,175 Italy 82,195; etherlands 74,519; Nor- 
Ash and residue containing aluminum 9,661 16,898 — N 5,918; Italy 
4,127, Weat Germany 8,288. 
Metal including alloys: 
VV ee eee | ee Lia; West Germany 20.0, 100 
Unwroucht 160,718 146404 6,819 West Germany 45,082; Italy 30,690; 
um- . 
Semimanufacture |... __ 294,744 287,402 32,504 West 15,186; United King- 
Antimony: ad 
Ore and concentrate 26 54 -- All to Spain. 
Oxidees 5,288 5,981 1,601 West Germany 1,670; United King- 
Metal including alloys, all forma 66 55 s Italy 25; Belgium-Luxembourg 11. 


See footnotes at end of table. 
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Table 2.—France: Exports of selected mineral commodities! —Continued 
(Metric tons uni therwi ified) 
Destinations, 1984 
Commodi 1983 1984 
id Med Other (principal) 
METALS —Continued 
Oxides and acids 8 7 1,599 United Ki 070; Australia 725. 
Cr aeu e UM UR e- 
Beryllium: Metal alloys, all 
form val 2 $17 $3 $1 India $1; Spain $1. 
Bismuth: Metal including all 1 is ; 1 1 " 
Ss he 8 Spain 4; Belgium-Luxembourg 
Cadmium: Metal including alloys, all 
Sa et Lessig San 8 844 490 25 Belgium- Trg iat 80 dad Ger- 
many 112; Netherlands 
Ore and concentrate 1,816 1,069 c taly 807; Spein 139 
Oxides and hydroxides .... 91 114 __ 60; West Germany 30; United 
8 including alloys, all forms .....— 140 1,680 422 Neth lands 674; West Germany 172. 
Ore and trate aad 17 E 18; U.S.S.R. 8. 
Oxides and bd alloys, all form 1 188 1216 167 Wes Germany 98281 4 112. 
Columbium ana tantalum: Metal includ- ' cd 
Kiran niobium) $7 ost Germany $5; Italy 81. 
Tantalum |... Ii apa 12 10 E Netherlands United Kingdom 2. 
and conDentrato 448 298 — Al to West 
Matte and speiss including cement €— 

„ 2,608 4,812 PM NC. 2,915; Belgium-Luxembourg 
Oxides and hydroxides |... 54 198 Su T 
Sulfat 8,409 5,388 26 E Guinea 1, 1006 West Ger- 

rare 
Ash and residue containing copper 16 11 sail 7,097; Spain 
Metal including ue li B ' P 
PEV ENEE 126,008 120,467 452 West Germany 50,684; Belgi 
Luxembourg 29,768; 510%; Wost 
Unwrought_------------- 26,229 10,191 183 dap 1.59 41. 51 916 
3 251,196 276,828 22,466 West Germany 71,506; Italy 50,828. 
VV $2,454 $2,561 $1,027 U apod te e 
„ ue, = : ni ,496; um- 
Luxembourg $65. 
Weste and weep ina do... $6,852 $81,004 -— Spain $29,864; Ganka 
$991; Turkey 
Metal including alloys, un t 
and partly wrought |... e $121,669 $115,125 $89 United $51,468; Switzer- 
land cd 58; West Germany 
$19,785. 
Iron and steel: 
Iron ore and concen 
e 5,081 4,152 Belgium-Luxembourg 4,749; Italy 1. 
. == 14 25 -- All to Italy. 
Scrap .. _ thousand tons . _ 8,227 4,108 I 17 1,098; 
| X R 
Pig iron, cast iron, related mate- 
CTT Sie ree 191,077 246,576 3, 485 Belgie Lusenpourg Italy 
835; West e 
e is ns — micas rons aet 
. 814,111 650 I ; Gabon 
Meum: 1022 183 Netherlands 946; Wesi Germany 212; 
Ferronickel . ......._— 48,464 56,408 — West "di ; Sweden 
- 10,082; Italy 7 
Ferrosilicochromium 898 121 5 est Germany 11 
Ferrosilicomanganese 6,580 21,551 127 Went Germany 8 184; Belgium 
Se 
Ferrosilicoͤn 86,022 82,294 85 we est Germany 28,988; Japan 23,259; 
Unspecified 86,819 45,249 5.293 — West 8,281; Italy 5,869. 
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Table 2.—France: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Universals, plates, sheets 


1988 


2,419 


2,070 
5,416 
4,940 


1984 


172 


United 
States 


se u$ & 8 


— 
— 8 


Destinations, 1984 
Other (principal) 


Italy 864; Belgium-Luxembourg 458. 

mom Germany oe Belgium- 
Luxembourg 38 

West Germany 668; Italy 898. 

West Germany 157; Ha 85; 
Belgium- Luxembourg 72. 


Italy 28; Morocco 22. 
West Germany 44; United Kingdom 
U.S.S.R. 348; West Germany 175. 
West Germany 27; 

Luxembourg 14; United Kingdom 


Aunia PHI United "iy qa 
Czechoslovakia 1,185. i 
C 


West Germany 8,582; I 
um- 


West Germany 2,176; Netherlands 


N 81,100; Italy 19,010; Gabon 
Morocco 276; Italy 259; Ivory Coast 
Italy 1,654; USSR 1,102; Belgium- 
Netherlands 609; West Germany 498. 


Belgium-Luxembourg 112; Nether- 
lands 51; Italy 47. m 


Morocco $6. 


E. MN United 
"a 57; Austria 40; India 


United 11; West 
case Germany 


More Morocco & Belgium Luxembourg & 
Belgium um Luxembourg 38, Poland 17; 


Netherlands d iir, Sweden 1,055; 
West Germany 162. 


Ta many E Austria 346. 


West Germany 1,754; Sweden 565. 
West Germany 4,069; ; United King- 
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Table 2.—France: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Unwrought. value, thousands... 
Semimanufactures da. 


See footnotes at end of table. 


1988 


1984 


8 fe EBS es. 


R 
3 B 


8.— 


United 
States 
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Destinations, 1984 
Other (principal) 
Spain $2,965; United 
$1,206; Belgium- $182. 


14,560. | 
1 W 
E or” 
J 908; U: 60; 
span nited Kingdom 50; Italy 


Japen $75; Netherlands n. 
Belgium-Luxembourg 110; West Ger- 
many 19. 


Spain $27,589; Sweden $1,952; Swit- 
serland $1,094. 


United 5,947; West Ger- 
many 5,019; Switserland 1,783. 


61; Luxembourg 
Switserland 85; I ; Belgi 
penia eian] gi = x 


I German) SOT al 
West Germany 5,80 Italy 1,298. 
FFC 


All to United Kingdom. 
E 


Japan 152; Austria 117; Sweden 95. 

2 
wia 

West Germany 180; Austria 8. 

West Germany 102; Belgi Lux- 
embourg 39. 2 d 

West Germany 60; Switserland 16; 

M rr cada ie 

bourg 8. 

USS.R. 224; Italy 8. 

U.S.S.R. 1,269; West Germany 541; 
Netherlands 286. : 
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Table 2.—France: Exports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Dust and poder kilograms... 
Diatomite and other infusorial earth _ — — 


See footnotes at end of table. 


1988 


1984 


117,188 
22,124 


United 
States 


Destinations, 1964 
Other (principal) 


jum- 96,421; Italy 


I 1,174; um-Luxembourg 
40855 West Germany 1117. 
— Notherlands 


19 otherlands 
11528 524: 


14,174; vo 
— D Denmark 2,71 
Switzerland 21; West Germany i 


West 1,682; United 
Shoppe Ute Unde 


West ost Germany 1 122,718; Italy 2,067; 
I e 

uLasenbourg 8,809; ey 462; Belgium- 

West Germany 10,085; United Kue 
dom 3.971; Germany 3,7135 

bob 885. a 

West Germany 319,097 Belgi 
48,205. ris 


bil edhe at rr Tes ; Portugal 1,221; 
I LU ipm 
West Germany 84,887; 

Balium- 65. 

Hay TiM 
Italy 11; Morocco 10; Spain 8. 


401025 West Ger 5,424. 
Italy db Syria bi Switeriand $. a 
— 6.150: tenn d 391. 
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Table 2.—France: Exports of selected mineral commodities: —Continued 


1988 


1984 


United 
States 


Destinations, 1984 
Other (principal) 


um-Luxembourg 20 Spain 
NU; man: re 


Cameroon 10; Reunion 9. 
Switzerland pow queue 
1,281 — 
Weat 1 : 60,899. 
dero 105 08,094; Spain 60,899; 
Netherlands 212,912; 


po 
West 28; Belgium- Lar 


Italy 111; Switzerland 99; West Ger- 

USSR 2.680, Italy 2,368; West Ger 

All to 

West 8,195; United King- 
JT 8,161; um-Luxembourg 

„ Germany 227; 


Portugal 1. 
Cameroon 760; i 
866; . 


S STU COM VS West 
Italy 1,064; West Germany 537; 
2 — 471. 
Belgi um-Luxembourg 8,111; Mexico 


Switzerland $96,854; United King- 


dom $3,042; Belgium-Luxembourg 


606. 
Switzerland $3,586; Italy $222. 
Saudi Arabia 21; of South 
Africa 18. 


NA. 
Italy 172,700; West Germany 100,147. 
China 81,251; Argentina 29,281; 


United Kingdom 27,680. 
1 : : 
P npium Luxembourg 1423 
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Table 2.—France: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Liquefied petroleum gas i 

Gasoline do- 

Mineral jelly and wax do 
uude. chu 


See footnotes at end of table. 


1988 


1984 


170,756 
721,878 


United 
States 


922 
1,040 


Destanations, 1984 
Other (principal) 


um-Luxembourg 41,082; West 
Germany 26,816; Steering 


Luxembourg 21,157; West 
or Saudi Arabia 


um-Luxembourg 10 West 
— ——— 


— — 178,016; 
1 17,678; Spain 


4.918. 
1 11620; United King- 


dom 8,261. 
India 336; Algeria 101; Spain 96. 


TIU Went Genan he Gaal 


West Germany 688; 
1 418, Ln 10. 101. 


B Ringdun 4. 80, Mares 186 United 


Went Germany 28,891; Spain 15,028; 
14,961. 
Senegal 8, United Ki Kingdom 108; 


United Kingdom 28088 ie 
Luxembourg 38, Ireland 118. 108. 
West € 871,627; United King- 
dom 168,97 Norway 101,881. 
United 
ni i iata p 050; Belgium- 4708 
est any 299; United 
. Germany 29% United Kington 
Switserland 8,795; Belgium-Lux- 
embourg 1,884. 
Switzerland 252; Saudi Arabia 214; 
Morocco 168. 


West Germany 496; Canada 1. 


pan indi 1,827; 288½. West 165. 


— I m 178; 
Belgium-Luxembourg 35 


Switserland ; West Germany 
2,999; "es NERA 919. 
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Table 2.—France: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 

MINERAL FUELS AND RELATED 

MATERIALS 
Petroleum —Continued 

Refinery products —Continued 
Distillate fuel oil 
Lubricants ....----- da 
Residual fuel oil. do... 
Bitumen and other residues 


1988 


1984 


19,841 


United 
States 


914 


Destinations, 1984 
Other (principal) 


Switzerland 7,206; West Germany 


"Belgie Damen He 


TI 
Morocco 44; est Germany 


Table 3.—France: Imports of selected inineral commodities! 
(Metric tons unless otherwise specified) 


ue, thousands. — 
Metal including alloys: all forms 
See footnotes at end of table. 


1988 


68 
64 


1,079 
91,116 


1984 


United 
States 


Sources, 1984 
Other (principal) 


West reir d 151; United Kingdom 
119:I 
Cansia 198, Austria 15; China 6. 


Guinea 544; Australia 240; China 61. 


Netherlands 17,760; une 
17,823; West 
many 1 : 
Netherlands 64,078; TU Germany 
West Germany 80 
Luxembourg 51 189; 789 Ka 19,0 19,089. 
Bolivia MS China 2,957; Thailand 


United Ki 
Nether 


All from United Kingdom. 
West Germany 1. 
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Table 3.— France: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
METALS —Continued 
Bismuth: Metal including alloys, 
7... MORE = PE 274 1 
Cadmium: Metal including alloys, all 
s EITE ae el ume eres add 744 921 
Cesium and rubidium: Metal 
1 0 0 0 
Chromium: 
Ore and concentrato .- 54,509 51,596 m 
Oxides and hydroxides ......... 4,196 6,049 6 
Metal including alloys, all forms ...... 216 290 2 
Ore and concentrate... ----—- 211 n 1 
Metal all forma 4 141 
A DI - 
Ore and 
thousands... . 8 $98 s 
Ash and residue colum- 
„ 26 87 1 
Tantalum — 81 48 21 
and concentrate |... 46 356 PS 
= 64 
Oxides and hydroxides ____ LIII — w 0 
Sulfat oo «4 4,680 4,297 sa 
Ash and residue containing copper 4,945 5,889 oe 
Metal incl 
Mois mme mam om 
Unwrou ght 857,266 964,154 1,789 
Semi manufacture 164,507 169,545 1,564 
Germanium: Metal incl all 
55 — a $842 $707 $5 
and sweepings —. ——— -—— $5,843 $4,572 $560 
Metal incl | 
and renis o digi Ee $147,459 $117,920 $54,424 
Hafnium: Metal including alloys, all 
Pe aon a i INR POE ET 1 7 
Iron and steel: su —- = 
Iron ore and concentrate: 
roasted pyrite 
thousand tons 12,568 16,088 2 
Pyrite, roasted... do- 88 78 — 
Metal: 
000%§ 906,757 406,599 6.078 
Pig iron, cast iron, related mate- 
eg as ca ade aoe MEUSE 441,270 481,721 


Sources, 1984 
Other (principal) 


168; United 
aon fot at 68; 


Nether- 
lands 216; F^ 


Mainly from United Kingdom. 
1 1; 
West 1 9 


dom 48. 
Unten Ring 1 


191: Japan 61. 
196; Finland 
West 

Zaire 801; Zambia 

All from United Kingdom. 

All from Italy. 

West Germany 36. 


Went Germany 20; Austria 1. 


Zaire 900; Australia 52. 


N AT; Belgium-Luxembourg 
ly 1,460 Spain 767; Caechosiovakia 

158 United Kingdom $65." 

Ww Germany " 

cule 119,698; ] 

A aes Zambia 7,816. 
Luxembourg 50,582; Italy 29,885. 

1 $597; China 


Switserland $2,786; Spain $298. 

55 nar ee 
nited Kingdom $8,609. 

NA. 


Brazil 3,601; Sweden 2,779; Australia 


I : 14; 
3 


um- 182,661; West 
"degens 9a, United Kington 


West Germany 861 United King- 
dom 28,385; Canada 17,912. 
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Table 3.— France: Imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
1988 1984 
Commodity United Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys: 
Ferrochromium m 118,185 154,506 187 gy omer South Africa 94,158; 
Zimbabwe 9,428. 
Ferromanganese_ .......—.— 22/122 40,900 @) li 3o e 14.878. Boran] 11,860; 
Ferromolybdenum. ......... 1,45 1,967 "m vagin 25 — yes 1 
Ferronickel 16,988 98,980 __ New a €9,428; Greece 10,958; 
Ferrosilicochromium —— — — — 1,080 849 — zuhaus 74h, Belgium-Luxembourg 
24; U.S.S.R. 22. 
Ferrosilicomanganese — — — — 27,144 41,018 E iari 1442. ; Italy 9,042; Yugo- 
Ferrosilicon. ..-------— 26,420 186,656 1 mre 
Silicon motalll ..--- 8,960 5,780 1 1,187; Sweden 
Unspecified 8,045 5,765 1 C 121 West 8 1,205; 
Steel, primary forms 


thousand tona... 1,979 2,458 6 484; West 
™ Germany 600; Spain 154. 


tion EN 2,080 2,100 6 = Italy 614; West arisen fi x 
Belgium-Luxembourg 589 


Universalis, plates, sheets 
ds 2,484 2,498 1 e Cermany Bat; aly 318. ` ; West 
Hoop and strip . da 851 870 à West Germany 181; Ba ium-Lux- 
Rails and accessories N ü " 0 38: U 
m pl nein 15 West 15; West 
Wire da 189 210 (5) pre wr 10 42 
ge 
da- 472 519 2 Italy 155; West Germany 147; 
"T Belgium-Luxembourg 49. 
da 45 41 @) West Germany 28; Italy 8; Spain 3. 
Ore and concentrate 144,846 158,966 TUR of South Africa 67,207; Peru 
5,549; Sweden 15,042. 
Onde . Ease T16 1,912 2 li COAT: 418; E 
Ash and residue lead... 16,810 1 NS 
containing 68 5,283 Belgium. dam . ja 
Metal including alloys: 
OPERETUR eet eae 18,246 4,870 --. Belgium- 1 ; 
55 iii 1,506 lands madi West HI Im 
» ' i n 15079. W. 6 
Semimanufact urs 11 778 10 W 
ma 5 — e 
Lithium: 
3 602 474 14 West Germany 216; 
Metal incl alloys, all form 8 29 à cate Kingdom 1 888 
Metal including alloys: 
nk EN oe eae 8 176 239 — West Germany 59; due ^ nd 51; 
um- ; 
Unwr out 018 685 1 N 1 87. 
— LEER * ep oo 
Manganese: 
Ore and concentrate, metall 
grade — tena 146 „% 0 Gahan 629; Republic of South Afric 
Ond ess 6,978 71,082 88 2 vein prisons tad 5344 Greece 
includi forma 1,461 1,184 88 Ban; 
Metal including alloys, all a oed of Bouin 


See footnotes at end of table. 
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Table 3.—France: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


and residue i tin 
rab containing 
Scrap 


1983 


8 8 


m 
E 88 VIE MOM 


3: 


AE 


: 


C 
o 


S8 8 2 


g 


1984 


R 
kg = E Eu e? 8 3 E 8 


8 
E: 


i 


67,986 


United 
States 


Sources, 1984 
Other (principal) 


Spain 8,017; Turkey 877; Mexico 290. 
Canada 1,578; Belgium-Luxembourg 
United Kingdom 18; Netherlands 14. 
Austria 18; West 17; 

um- 


All from Republic of South Africa. 

New Caledonia 7,884; Australia 800; 
Canada 488. 

Cuba 245; Canada 27. 

West Germany 205; Netherlands 195. 


est ( USSR. 2,790. 
G Tinea 1.4666, Wer Gen 


West Germany $11,850; Netherlands 
$4,022; ro iir v $2,288. 
U.S.S.R. 33,681; Switzerland 7,164; 
United Kingdom 66,106, Republic of 
South Africa 22,011; West Ger- 
17,104 
Republi of South Africa Ww Od 
nited 11,704; West Ger- 
many 10,150. 
Austria 141; Spain 20. 


West Germany $33; Belgium- 
Luxembourg $16. 
kc | o o 
Wes 14; 
petalis, Belgium- 
VVV 
Canada $568; Spain $550. 


United Kingdom 8,658; Belgium- 
Luxembourg 1235. 
Belgium-Luxembourg 8. 
us. al; West Germany 85; United 
i 33. 

Mainly from Italy. 

Kara Kingdom 17; Netherlands 16; 
1 2,895; Netherlands 1,231; 

1,068. 


Australia 68,445; Canada 62,960; 
Netherlands 8,752: West Germany 


N 


Japan 816; West Germany 188. 
West € Germany 245; United Kingdom 
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Table 3.— France: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 z 
Phares Other (principal) 
METALS —Continued 
8 5 277 2,682 a ZSC 
Oxides and hydronides 44 15 All from West : 
Ash and containing tungsten .. 68 10 2 Do. THEY 
„ 116 15 1 5. 
Unwrought._____________ 119 112 1 West Germany 16; Belgium Lame, , 
Semimanufactures __ 86 56 4 Austrial ; Belgium Luxembourg 16; 
Uranium and/or thorium: 
i — 18,689 12,947 749 Australia 9,684; Malaysia 962; Thai- 
Oxides and other compounds 
val 1 _. Mainly from Luxembourg. 
Metal including ellos. a all forms: - S Misi 
Uranium 10,044 7,904 180 N er 2950. 950, Re of South Africa 
Vanagi Thorium __ value, thousands__ $5 $1 -. All from United Kingdom. 
um: 
Oxides and hydromdes _________ 1,126 1 -— Finland 1,820; Republic of South Afri- 
= 8 ca 178; eee bee 212. 
Unwrought. . . ..------- 29 52 _. All from West Germany. 
value, thousands $42 $65 $18 War Germany $40; United Kingdom 
Zinc: 
Ore and concentrate, 588,988 558,886 Da i Aj cene. 110,043; Ire- 
ONG de — ee 7,898 8,465 8 am ; Netherlands in 
um- 
Blue powder 4,653 2,952 m Belgium Luxembourg Tize, Nether- 
Matt o 4,399 5.511 " Belgium Luzembourg 2.5 1. West 
710. i 
Ash and residue containing zinc... — 84,274 84,887 1,018 Belgium Luxembourg 11 585; West 
incl ? LJ ii 
te ee eye Seiten 7,154 6,845 21 Bands 1064, United 8,216; dey 
U F 79 89 251 $1, : 
nwrough ,944 889 e eee 
Semimanufactures -------—- 16 6 West Germany 4,882; Netherlands 
" is me 1,069; Belgium-Luxembourg 1,064. 
Ore and concentrate 34.985 624 879 Australia 27,354; Republic of South 
Metal including alloys: ^ Lo 
F 1 „4 Serie 14. Japan 2. 
e Ru. EE 16 84 18 Germany 13; Belgium Lu- 
Ores and concenirates ------ 18,586 22,448 * Peru 1 7,789; Canada 6,591; Tunisia 
Oxides and hydroxides |... 969 - 956 32 Melon ie Wer Ger United, 
Ashes and residues... 85,874 26,3859 115 Spain 4004; Italy 6,147; West Ger- 
ect exp dandi $1,960 $1,160 3110 United Kingdom $418; Belgium- 
ue, - , , 
Luxembourg $272. 
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Table 3.—France: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


5 3 


1988 


1984 


United 
States 


Sources, 1984 
Other (principal) 


I 11; West 18; 
taly 18 Germany 2,3 


bal 1. 4,502; Austria 2,302; 
Now 5,608; ‘Netherlands 1 
um-Luxembourg 1,470. 

Belgium-Luxembourg 11; Ireland 11. 
Italy 3 West * 1 

80.810, U. SSR 2.288 Italy 


8 
est Germany 14,891; Morocco 
11,960; Netherlands 1 715. 


555 Netherlands 945 
U Kingdom 273; West Germany 


2. 
uteris e Kingdom 108; 
Israel 4,148; Un Kingdom 568; 
—— 
West Germany 


91185 41,506; 5 2 Gone 2 , 
United many oe 269,061; West Ger- 

546915 oe poe be 18,385. 
Denmark 688 


; Swit- 
serland 

West Germany 2,142; Spain 2,221. 

ir or ed 14,288; Portugal 

italy RETE pala 5100, Vest Ger- 

Norway 48,568; Canada 2,786. 


9 
“reat 


1 |; Spain 19; Weat 
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Table 3.—France: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Sand other than Sparc ht sy EN 


Elemental: 


Talc, steatite, soapstone, pyrophyllite 
Vermiculite, perlite, chlorite... _— 


See footnotes at end of table. 


1983 


28,217 
71,219 


1984 


56,110 


United 
States 


Sources, 1984 
Other (principal) 


[scade Chile 198; Indonesia 12. 
South Africa 399; West 


West Gera 68,582; 
Luxembourg 16,675. * 


Netherlands 68; West Germany 12. 
Spain dien Greece ROSI ; Austria 


West Ger 17,995; East 

19,570; um-Luxembourg 
Morocco 1,434; India 1,279. 
depen To SS ore 68; 
Chile 7,049. 


Italy 211 21 ; Netherlands 108; Republic 


Austria 161; Belgium-Luxembourg 
181; 181; Spain 101, 05s pain 101. 
Luxembourg 2215 76 kale 1,859. 
est Germany 250 


Switserland $43,168; Thailand $8,257; 
United $3,610. 

Switzerland $415; West Germany 

Italy 887 : Spain 502; West Germany 

NA. 

Belgium- 


mes Weber Nether- 
lands 39,983; West 

81,684. 

gy ronde dea l 


Belgium — West Germany 8,181. 


South atin 9705 65 Nel 41. (LR, 
Spain 177 520; Italy 14887; West 
many 21 
040; West 


29,621; jar — 
» United tembourg 157,6 
157,611; West 


5 Italy 5,609. ä 


Kingdom 182; Netherlands 121. 


Poland M Canada t 
Spain 184; West Germany 40 


Mer ie e 
West 118,089; i 
Luxembourg 


24,488; United King 
Italy 9,081; Belg | 8 | 
ipt Spain fT, d 
South Africa 17,950; 
SSR. 17,886; kal! 18,881. 
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Table 3.—France: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 
P ivive Other (principal) 
INDUSTRIAL MINERALS —Continued 
Other: 
Crude... thousand tona... 825 1,888 4 7... 198 erway 
Slag and dross, not metal-bearing 
mus 019 2 W 
do. 2, 1,666 ost Gormany 378; Belgium; b. 
MINERAL FUNS AND RELATED 
Asphalt and bitumen, natural! 1,755 2,177 885 ne 1,285; Italy 
Carbon black 72,901 79,644 1,859 Netherlands 
udi M M j 2 2 pela ie 
5 JJ ape Glas ti d: 8,859 4,188 -- West Germany 4,119. 
Anthracito thousand tona. .. 177 1,140 7 West 508; of 
do : 19,491 8,410 * i 
NM vecti << a 2 e 
Briquets of anthracite and bituminous 
J da- 152 118 Sa Mes CC D ee, 
incl --de. ..- 129 190 E Wet etam, ERR C 7. 
. 71,404 2,090 = Wes German) 1.880; Belgium. recog 
— — 208. 
8 million cubic feet r 511,162 -— Netherlands 276,581; U.S.S.R. 
518,981 180 855 al 
Liquefied... thousand tona. — §,998 6,048 à from Algeria. 
Peat including briquets and litter 149,979 258,849 152 aor 1 084; Netherlands 
Petroleum: 
Crude. thousand barrels_ — 401 1 — United 
mS zs i 16929; Sedi A Arebia la, 
a da 10,104 11.722 69 pdi Arabia 3,261; United Kingdom 
Gasoline da 45,479 44,006 216 N 177 7,727; I 5,915; 
Mineral jelly and war do 168 235 15 Finland $5; est Germany 51; 
Kerosene and jet fuel... do- 486 875 68 F 
Distillate fuel oil! do... 44,709 46,652 65 “1208, Algeria 6,007. ` Netherlands 
Lubricants s da 854 1,424 68 T rol a PON 
Residual fuel oil... do 50,488 7688 1.261 U.. S. R 11 160; 
85, ,26 mu Belgium- 
m.. aa E 294; N 
m — e Ton Gma 
Bituminous mixtures do 59 49 1 saan est Ger- 
Petroleum cob da 18,151 8,775 7,758 United K Kian b 518; West Germany 
"Revised. NA Not available. 
by staff, Branch of Geographic Data. 
Les than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Pechiney, France’s leading 
producer of aluminum, entered into a long- 
term agreement with EdF for electrical 
power. The agreement covers a 10-year 
period ending in 1996. Pechiney will receive 
8 billion kilowatt hours annually in ex- 
change for “titres participatifs,” a form of 
nonvoting stock with a minimum guaran- 
teed interest rate. The stock, valued at $228 
million,’ will be issued by iney subsid- 
iaries Aluminium Pechiney S.A. and Pechi- 
ney métallurgie S.A. This agreement 
supplemented the one reached in 1988 that 
gave Pechiney 2 billion kilowatt hours an- 
nually for 25 years at a total cost of $223 
million cash. The company has ensured that 
over 5096 of its power requirement will be 
provided at fixed cost. The electricity in 
excess of these contracts will cost Pechiney 
the standard industrial rate. EdF supplied 
the company with 9 billion kilowatt hours 
in 1985. 

Pechiney began construction of a com- 
mercial-scale aluminum-lithium-alloy facili- 
ty at the Cegedur Pechiney S.A.'s plant in 
Issoire, central France. The installation, 
due on-stream in 1987, was projected to cost 
$33.4 million with $22.8 million needed for 
initial development. The initial capacity of 
the alloy line will be 3,500 tons per year. 
Plans called for increasing the capacity to 
12,000 tons in the second phase of develop- 
ment. According to Pechiney officials, the 
plant will produce 7-ton ingots, with the 
price of the finished products being 2.5 
times that of conventional alloys. The lithi- 
um metal used to produce the alloys, devel- 
oped at the company's Voreppe research 
center, will initially be purchased from 

AG of the Federal Re- 
public of Germany. Planned increases in 
lithium production by Pechiney subeidiary 
Métaux Spéciaux S.A. will eventually meet 
the demand of the new facility. 

In an effort to strengthen its position in 
the packaging industry, Pechiney entered 
into a joint venture agreement with Swiss 
Aluminium Ltd. (Alusuisse) to manufacture 
components for aluminum tubes and aero- 
sol cans. Pechiney will take a 51% stake in 
Alusuisse's aluminum draft production fa- 
cility at Beaurepaire in eastern France. 
Alusuisse will retain 4996 of the plant and 
wil help finance the modernization and 


enlargement of the complex. The installa- 
tion will be supplied with raw material 
from Pechiney's Saint Jean de Maurienne 
smelters and will have a capacity of 15,000 
tons annually when renovations are com- 
pleted. Poor market conditions delayed the 
opening of the new 89,000-ton-per-year pri- 
mary smelter at Saint Jean de Maurienne 
from late 1985 until early 1986. A 17,000- 
ton-per-year facility also at Saint Jean and 
a 19,000-ton-per-year plant at L'Argenetiére 
were idle for most of the year. 

Bismuth.—Société des Mines et Produits 
Chimiques de Salsigne S.A. (Salsigne) 
announced that the resumption of its bis- 
muth operations would be delayed until the 
second quarter of 1986. The works were 
closed in 1980 when Government restric- 
tions on the use of bismuth and the low 
price of $2 per pound made continued oper- 
ation unfeasible. The company announced 
in October 1984 that production would re- 
sume in March 1985, but after delays caused 
by organizational problems, Salsigne re- 
scheduled the opening until late 1985. Con- 
tinued difficulties forced the further post- 
ponement. The plant produced about 50 
tons annually before closing. Plans called 
for an output of 100 tons per year after 
reopening. 

Copper.—Development continued at two 
sulfide deposits. The deposit at Rouez, Sar- 
the Department, was being prepared for 
mining to begin during 1986. The work was 
carried out by a 50-50 consortium of BRGM 
and Elf Aquitaine. At Cheesy, Rhône De- 
partment, BRGM subsidiary Compagnie 

ise des Mines S.A. (Coframines) con- 
tinued its detailed investigations and de- 
velopment work. Mining operations were 
scheduled to begin at yearend 1988. Cofra- 
mines expected the deposit to be an imper- 
tant source of both copper and zinc. 

Gold.—The sulfide deposit at Rouez, 
being readied for production by a joint 
venture of Elf Aquitaine and BRGM, was 
expected to yield 3 tons of gold and 4 tons of 
silver over a 4-year period when mining 
commences in 1986. 

Modernization of the processing plants at 
the Salsigne Mine at Aude continued in 
1985. The mine was operated by Salsigne. 

Iron and Steel.—The French steel indus- 
try continued its reorganization. Plans to 
merge the large nationalized companies 
Usinor and Société des Aciéries et Lami- 
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noirs de Lorraine (Sacilor) were reportedly 
postponed. Under an agreement apparently 
implemented at yearend, Sacilor became 
the sole shareholder of the subsidiaries 
Unimétal and Ascométal organized jointly 
with Usinor in 1984. Both Usinor and Saci- 
lor became holding companies during the 
year by setting up subsidiaries for flat steel 
production; Usinor-Aciers and Solmétal, re- 
spectively. 

Although conditions improved during the 
year and the losses for Usinor and Sacilor 
combined were reduced by 50% to $885 
million, the Government of France report- 
edly agreed to provide aid to the two com- 

panies totaling $2.22 billion for 1986 and 
1987. 1987. This subsidy was viewed by the Gov- 
ernment as being the final step necessary to 
return the industry to economic health. 

Usinor reached a major agreement to 
supply steel to the U.S.S.R. The contract 
covered 1986 and 1987 and provided for the 
delivery of about 2 million tons of steel 
products. The deal was the largest ever 
signed between a French company and the 
Soviet Union. 

Specialty steel producer Cie. Francaise 
des Aciers Spéciaux (Asfor) ere 
plans to expand its e works in 
southwestern France. Asfor reported that 
new refining and casting lines are to be 
established in 1986. The company continued 
the refitting of one of its blast furnaces. A 
new ladle metallurgy unit and a twin- 
strand centrifugal caster were scheduled for 
installation after completion of the blast 
furnace modifications. The works produced 
about 100,000 tons in 1985, nearly 70% of 
which was seamless tubes. 

Ferroalloys.—Sté. du Ferromanganese de 
Paris-Outreau (SFPO) completed the mod- 
ernization of its ferromanganese plant at 
Boulogne. The improvements were under- 
taken to ensure the company’s competitive- 
ness at a time of serious overcapacity in the 
ferroalloys industry. The installation of 
plasma torches in the No. 7 blast furnace, a 
first in a commercial operation according to 
SFPO, was only one of the modifications. 
The operation of the company’s three fur- 
naces, No. 5, No. 6, and No. 7, was auto- 
mated and computerized, and the capacity 
of the screening operation was tripled. The 
improvements reduced the work force re- 
quirement by 50%. The three furnaces have 
a total capacity of about 420,000 tons per 
year of ferromanganese or silicomanganese. 
SFPO produced only ferromanganese in 
1985. 
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Pechiney Electrométallurgie, formerly 
known as Société Francaise d'Électro- 
métallurgie, closed its ferrosilicon furnace 
at its Anglefort plant during September. 
The plant's 15,000-ton-per-year ferrosilicon 
capacity was converted to 12,000- to 18,000- 
ton-per-year silicon metal capacity. Silicon 
metal production was expected to begin in 
early 1986. The conversion action followed 
the closure of the company's Laval-de-Cere 
ferrosilicon plant in March. Company offi- 
cials reported that the actions had been 
taken in response to overcapacity in ferro- 
silicon. | 

The modernization of Pechiney Électro- 
métallurgie's remaining ferrosilicon oper- 
ations continued. Standard ferrosilicon was 
produced at works in Dunkirk and Laudun, 
and high-purity alloy at the Bellegarde 
works. The total capacity of the plants was 
160,000 tons per year with installed power 
of 165 megawatts. 

Lithium.—The construction of Pechiney’s 
new aluminum-lithium alloys production 
line at the Issoire plant greatly increased 
the interest in lithium preduction in 
France. The BRGM decided to accelerate 
the evaluation of the lithium-tin-tantalum 
deposit at Echassiéres in the Department of 
Allier in central France. Echassiéres was 
estimated to contain 300,000 tons of lithium 
oxide, 50,000 tons of tin ore, and 20,000 tons 
of mixed tantalum-columbium minerals. 
The 50-million-ton deposit was being mined 
for kaolin and also contains beryllium, cesi- 
um, gallium, and rubidium. The deposit is 
the largest known source of lithium in 
France and perhaps Europe. Researchers 
for BRGM and Pechiney were working to 
develop a new technology to recover the 
lithium. The lithium mineralization con- 
sists of lepidolite (4% to 5% lithium) rather 
than spodumene (about 10% lithium), 
which occurs in most commercially viable 
deposits. 

Nickel.—The shareholders of Société 
Métallurgique le Nickel-SLN (SLN) approv- 
ed in July the reorganization of the compa- 
ny retroactive to January 1. Under the 
terms of the agreement, a newly formed 
company ERAMET-SLN, became the holder 
of the France-based assets of the former 
company SLN. The New Caledonian mining 
and metallurgical assets were assigned 
to ERAMET-SLN's wholly owned subeidi- 
ary Société le Nickel-SLN. ERAMET-SLN 
agreed to purchase all materials produced 
by its subsidiary and to be responsible for 
the marketing of those products. Société le 
Nickel-SLN reserved the exclusive rights to 
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its products for its parent company. In 
addition, the agreement stipulated that pro- 
duction levels and the composition of manu- 
factured products would be negotiated by 
the two companies. The production of pure 
nickel at the Sandouville plant near Le 
Havre was the responsibility of ERAMET- 
SLN. The SLN Group remained under the 
ownership of state-owned companies Es- 
sence et Lubrificants de France-Entreprises 
de Recherches et d’Activités Pétroliéres, 
10%; Elf Aquitaine, 15%; and Imetal, 15%. 


Cement.—Société des Ciments Francaise 
(SCF) nearly completed the modernization 
of its facilities at Beaucaire. A 1,500-ton-per- 
day Lepol kiln was converted to a five-stage 
preheater kiln with a precalcining unit. The 
company expected that production would 
increase to 2,800 tons per day. SCF also 
completed the improvements at its Bussac 
plant. It added a precalcining unit and a 
traveling grate cooler to a Dopol kiln. Pro- 
duction at Bussac was expected to increase 
from 1,800 to 2,600 tons per day. Work 
began at SCF's Beffes plant on a 60,000-ton 
clinker silo, four additive silos, and a 50-ton- 
per-hour cement mill. Additionally, other 
plant buildings were under construction. 
. The company also began building a new 
technical center at Guerville near Paris. 

Magnesia.—Pechiney métallurgie 
remained the world's leading producer of 
fused magnesia. The company employed tilt 
furnaces to preduce 18,000 tons in 1985, 
80% of which was exported. 

Sulfur.—Sté. des Mines et Fonderies de 
Zinc de la Vieille Montagne (Vieille Mon- 
* of Belgium completed the takeover 

of Asturienne France S.A. and Francaise 
Asturienne de Participations S.A. effective 
July 1. Vieille Montagne had previously 
owned 51% of the two companies. The com- 
pany then announced the planned closure 
of the 90,000-ton-per-year Viviez smelter in 
1988. The action will also close the 75,000- 
ton-per-year smelter gas sulfuric acid plant. 
The timing of the shutdown coincides with 
the startup of the 200,000-ton-per-year ca- 
pacity zinc smelter at Auby-les-Douai, for- 
merly owned by Asturienne. A 180,000-ton- 
per-year smelter gas sulfuric acid plant was 
in operation at Auby. 

Shell Francaise S.A. announced plans to 
close its 550,000-barrel-per-year petroleum 
refinery in Pauillac near Bordeaux in an 
effort to cut costs. Two sulfur recovery 
operations at the site with a total capacity 
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of 61.000 tons of sulfur annually will also 
close. 

Sulfur production continued to decline at 
Elf Aquitaine's plants at Lacq. Total pro- 
duction at Lacq decreased by 13% in 1985 
compared with that of 1984. Elf Aquitaine 
was reviewing its export policies taking into ! 


The domestic primary energy producing 
sector was modest by world standards. Con- 
sequently, the preduction of energy carriers 
was far below the country's demand. Large 
imports, particularly of crude petroleum 
and natural gas, were essential to meet 
France's energy demand. To lessen import 
dependence, the Government continued 
programs of energy conservation and devel- 
opment of nuclear energy. 

Liquid fuels remained the principal 
source of energy; however, their share in 
the total, about 4296 in 1985, continued to 
decline. Electrical power generation in nu- 
clear plants followed in importance. Nucle- 
ar power's share in primary energy output 
increased to about 2596. Coal and natural 
gas each made up about 1396 of the total. 
Hydropower accounted for only 7% of total 
primary energy needs. 

Coal.—Compared with production in 
1984, output of coal decreased by about 2 
million tons. Domestic coal production was 
supplemented by significant imports. The 
Republic of South Africa was the largest 
supplier. However, coal import agreements 
with the Republic of South Africa reported- 
ly will not be renewed when they expire. 

A large coal deposit of national signifi- 
cance, Luenay-les-Aix, was discovered near 
the city of Decize in Burgundy. This was the 
first discovery of an important coal deposit 
in France during the last 30 years. Ac- 
cording to BRGM, the coal seams are 20 to 
25 meters thick and lie at depths between 
250 and 600 meters. Reserves of coal in 
place were estimated at 200 million tons. 
The deposit consists of two regions. The 
eastern section, 500 to 600 meters deep, may 
be suitable for underground gasification. 
The western part, which is much shallower, 
could be surface mined. 

Petroleum and Natural Gas.—Explora- 
tion and preduction results for petroleum 
were better than in 1984. However, the 
decline in natural gas production at Lacq in 
Aquitaine continued, and imports of natu- 
ral gas had to be increased. Petroleum pro- 
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duction remained modest and accounted for 
only about 3% of the requirements. 

In the petroleum sector, Compagnie 
Francaise des Pétroles S.A. (CFP)-TOTAL 
and Elf Aquitaine were the most active 
companies. CFP-TOTAL acquired six explo- 
ration permits in the Paris Basin and one 
permit in Aquitaine. The new permits cov- 
ered an area of 2,881 square kilometers. In 
addition, CFP-TOTAL drilled 77 wells in the 
Villeperdue and Saint Germain Fields in 
the Paris area. With this drilling, CFP- 
TOTAL extended the Chanoy Field onto the 
Melun block. 

Elf Aquitaine spent $75.7 million on ex- 
ploration in 1985, one-half of which was 
spent in the Aquitaine region. Additionally, 
the company drilled 23 wells in the Paris 
Basin, resulting in two discoveries. 

Refinery capacity was lower than that of 
1984. The loss of capacity resulted from the 
closure of sections at the Bordeaux, Feyzin, 
and Grand Puits refineries. At the begin- 
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ning of 1985, the total capacity of petroleum 
refineries was about 24 million barrels low- 
er than at the beginning of 1984. 

During June, Compagnie Francaise de 
Raffinage (CFR) started production in a new 
visbreaker at its refinery in Gonfreville, 
near Le Havre. In addition, CFR awarded a 
contract to Air Liquide S.A. for construction 
of a liquefied petroleum gas recovery unit at 
its La Mede refinery in Provence. 

Uranium.—A uranium deposit was dis- 
covered near the Bernard North area. 
Compagnie Miniére Dong-Trieu S.A. con- 
ducted and financed the exploration. Re- 
ports indicated seams 25 meters thick at a 
depth of 350 meters. In addition, the same 
company discovered a new ore body near 
the Piégut Mine. 


i Minerals. 
have been converted from 
French francs S. dollars at the rate of 
F8.96 = US$1.00, the average rate in 1985. 


The Mineral Industry of 
Gabon 


By Ben A. Kornhauser! 


Oil production in 1985 was maintained at 
current levels and probably would not de- 
cline in the short term, owing to the recent 
discoveries by U.S. and French firms, which 
were mostly offshore. 

The iron ore deposits of Gabon and the 
Congo were to be explored and evaluated, 
using financing from European develop- 
ment funds. If the Gabon deposits were 
deemed commercial and their development 
funded, the Government would need to 
build an extension of the railroad from 
Booué to Belinga, in the northeast sector, to 
export the ore via Owendo. Completion of 
the railroad and the spur between Moanda 
and Franceville would provide the option of 


way to Pointe Noire, Congo. 

Completion of the second leg of the Trans- 
Gabon Railroad from Booué, in central 
Gabon, to Franceville, in southeastern Ga- 
bon, was expected in 1986. When added to 
the Libreville to Booué leg, which was 
completed in 1982, the railroad will provide 
transportation to a seaport for both newly 
developed as well as existing mineral re- 
sources. About $275 million of the Govern- 
ment’s 1985 investment budget was allo- 
cated to the railroad, making a total invest- 
ment exceeding $1.4 billion.? United States 
construction firms were awarded contracts 
to build the Port of Owendo, the terminus 
for the ore shipments that were expected to 


shipping the manganese ore by rail to be funneled in by the railroad. 
Owendo and/or by the present aerial tram- 
PRODUCTION AND TRADE 


The 1985 budget totaled $1.7 billion, an 
increase of 8%. Oil sales still accounted for 
about 65% of national revenues, about 50% 
of gross domestic product, and 79% of ex- 
ports. The Trans-Gabon Railroad received 
about one-third of the Government's invest- 
ment budget of $824 million and expected to 
complete the last section, Lastoursville to 
Franceville, by December 1986 instead of in 
1987. Work began in 1974; total construc- 
tion cost was expected to exceed $1.4 billion. 

Crude oil exports in 1985 amounted to 
$1.5 billion. Other important mineral ex- 
ports were manganese, $110 million; and 
uranium, $60 million. France was Gabon's 
largest trading partner, providing about 
50% of Gabon's imports ($395 million) and 


receiving about one-third of its exports 
($613 million). The United States was the 
second largest trading partner, providing 
$95 million of Gabon's imports, and receiv- 
ing $523 million of its exports, which were 
down from $707 million in 1984. 

U.S. oil companies, Standard Oil Co. of 
Indiana (Amoco) and the Tenneco Oil Co. of 
Gabon Inc., increased investments to main- 
tain productive capacity. In July, the U.S. 
construction firms, Morrison-Knudsen Co. 
Inc., Raymond International Inc., and Peri- 
ni Corp, were awarded the contract for 
building the facility at Owendo, Gabon's 
chief port, to export iron and manganese 
ore. The new installation, estimated to cost 
$100 million and to be completed in 30 
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months, was the first major construction metallurgical-grade were 78,050 tons to Chi- 

contract awarded to U.S. companies in Ga- na, 77,150 tons to Poland, 56,676 tons to the 

bon. U.S.S.R., 44,400 tons to Japan, and 35,400 
Manganese ore production increased tons to Yugoslavia. Shipments of battery- 

12%, and battery-grade ore decreased 27%, grade manganese ore to east European 

while total production was 10% more in countries totaled 6,362 tons. 

those two areas than in 1984. Shipments of 


Table 1.—Gabon: Production of mineral commodities! 


Commodity* 1981 1982 1983 1984P 1985° 

Cement, hydraulic... metric tons 149,913 175, 103 120,000 207,916 — ? *244,168 
Diamond, gem and industrial carata.. — 550 550 550 550 550 
Gas, natural: 

Gross million cubic feet 66,073 66,275 66,300 14,484 75,000 

Marketed _________________~-_ do... 2,684 2,304 4,800 4,800 4,800 
Gold, mine output, metal content... troy ounces. — 550 550 550 1,325 31,608 
Manganese: r 


Ore, gross weight (50% to 53% Mn) 
metric tons 1,359,954 1,406,000 1,761,752 2,087,760 22, 281, 000 
Pellets, battery- and chemical-grade, gross 


weight (82% to 85% MnQOs) ----—- do. _ 127,584 105,000 94,834 81,102 359,000 
/ iac roe do... 1,487,538 1,511,000 1,856,586 2,118,862 2, 340,000 
Petroleum: ; 
Crude thousand 42-gallon barrels... 55,489 56,453 56,815 61,582 362,307 
Refinery products 
Gasoline _______________ do— 648 502 613 490 3523 
Jet fuel and keros ene do— 728 72¹ 721 703 3776 
Distillate fuel oil do— 4,117 2,246 1,566 1,465 31,690 
Residual fuel oli do- 2,182 8,588 2,705 1,285 32.912 
Ot herr do 752 717 66 129 135 
Refinery fuel and losses do— ~~ 20 193 148 
f. AA Ga do- 8,447 8,051 5,864 4,220 6,236 
Uranium oxide (U30s), content of concentrate 
metric tons 1,604 916 1,006 1,000 31,225 


*Estimated. Preliminary. 
Table includes data available through June 20, 1986. 
An addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
1 F but output is not reported, and available information is inadequate to make reliable estimates of output 
evels. 
Neported figure. 
Of the cement produced, 221,610 tons were from domestic clinker. 


Table 2.—Gabon: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1983 
Commodit 1982 1983 : 
í 1 Other (principal) 
METALS 
Aluminum: Metal including alloys, scrap 18 31 ae een 20: Ivory Coast 
Copper: Metal including alloys, scrap- — - 108 289 -- France 149; Belgium-Luxembourg 51; 
Hungary 19. 
Iron and steel: Metal: 
Sh NM 1,754 — All to Spain. 
Semimanufactures: Tubes, pipes, fit- 
UNOS oo 8 3 655 -- Belgium-Luxembourg 440; West Ger- 
many 86; Nigeria 77. 
Lead: Metal including alloys, unwrought 39 E 
Manganese: Ore and concentrate, 
metallurgical-grade . thousand tons 1,419 1,987 128 France 447; Norway 213; Greece 189. 


See footnotes at end of table. 
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Table 2.—Gabon: Exports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1983 
Commodit 1982 1983 : EN 
* . ee Other (principal) 
INDUSTRIAL MINERALS 
Barite and witherite... ......-..-.- 53 zm 
Cement Bu 171 ~- All to Angola. 
Diatomite and other infusorial earth _ .. .. M 4 __ All to France. 
t and brine_—_-------------- =e 250 — All to Spain. 
Sodium compounds, n.e.s.: Sulfate, manu- P 
Stone, sand and gravel: Sand other than a 
CCC ET ETA E 146 NA Italy 96; unspecified 50. 
‘MINERAL FUELS AND RELATED 
Petroleum: 
Crude. thousand 42-gallon barrels. .. 41,655 38,070 11,157 12176 10,485; Spain 4,063; Brazil 
Refinery products: 
Gasoline, motor , 
value, thousands. - $7,479 $10,496 ENS Netherlands $7,167; France $3,328. 
Kerosene and jet fuel 
thousand 42-gallon barrels. — Q3 T 
Distillate fuel oil do. ..- 234 252 _. All to Netherlands. 
Lubricants . value, thousands. . SE $15 — France $7; Singapore $7. 
Residual fuel oil 
thousand 42-gallon barrels_ _ 1,721 1,525 -- Netherlands 908; United Kingdom 
335; France 156. 


NA Not available. 


1Table prepared by Virginia A. Woodson. 


Wess than 1/2 unit. 


Table 3.—Gabon: Imports of selected mineral commodities' 


(Metric tons unless otherwise specified) 


Sources, 1983 
Commodit 1982 1983 : 
? ec Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 
value, thousanda.. .. $8 $2 -- Belgium-Luxembourg $1; France $1. 
Metal including alloys, semimanu- 
factures 9 5 5o cese 674 211 3 France 172; Belgium-Luxembourg 16. 
Chromium: Oxides and hydroxides _ _ __ 4 " 
Copper: Metal including alloys: 
ene 3 2 -- All from France. 
Semimanufactures 75 90 NA France 77; Austria 9. 
Iron and steel: Metal: 
Pig iron, cast iron, related materials 2 2 -- All from France. 
Ferroalloyss - 235 282 _. West Germany 211; France 71. 
Steel, primary form 4 9 — West Germany 7. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 14,169 12,150 1 ir 7,455; Belgium-Luxembourg 
Universalis, plates, sheets 5,859 5,116 1 EETA 2,999; Belgium-Luxembourg 
Hoop and strip 158 214 NA France 107; West Germany 95. 
Rails and accessories 880 1,510 — France 97 1; United om 539. 
WAT ar mos eA s 795 551 PUR Be ium-Luxembourg 324; France 
id Tubes, pipes, fitting 42,487 26,604 1,484 France 14,095; Japan 6,715. 
Oxides oe ee ee SS 21 24 ue All from France. 
Metal including alloys 
Unwrought.. value; thousands $4 $1 LE Do. 
Semimanufactures. .. 8 14 o Do. 
Nickel: Metal including alloys, semiman- 
ufacture s 2 5 = France 4. 
Platinum-group metals: Metals including 
alloys, unwrought and wrought 
value, thousands_ _ on $1 — All from France. 


See footnotes at end of table. 
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Table 3.—Gabon: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver: Metal including alloys, unwrought 
and partly wrought 
value, thousands 
Tin: Metal including alloys, semimanu- 
fete 
Titanium: Oxides_ s 
Zinc: Metal including alloys, semimanu- 
factures --——--------------—- 
Other: 
Oxides and hydroxides |... 
Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Artificial: Corundum -_--------- 
Grinding and polishing wheels and 
stones 


Clays, crule ~~ -_~- 
Diatomite and other infusorial earth _ _ _ 
Fertilizer materials: 
Crude, n. es 
Manufactured: 


Unspecified and mixed 
Graphite, natural ______________ 
Life En 8 


Crude including splittings and waste 
Worked includ de lomerated 
Vg ur EIS ue, thousands. _ 
Phosphates, rule 
Pigments, mineral: Iron oxides and 
ydroxides, proc 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands 


Salt and brine- |. . .. 


Sodium compounds, n.e.s.: Sulfate, manu- 
factured - ----------------——- 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked 252 oe 
Dolomite, chiefly refractory- grade 
Gravel and crushed rock |... 
qu and quartzite 
nd other than metal-bearing 
value, thousands. .. 
Sulfur: 
Elemental: 
1 including native and by- 
cdiloidal, precipitated, sublimed 
value, thousands 
Sulfuric acid- - —- - - - --------——- 
Talc, steatite, soapstone, pyrophyllite . . 
Other: Crude _________________ 


See footnotes at end of table. 


1982 


$12 


9,051 


1983 


1 
115 


6,779 


$1,318 


9,157 


103 
115 
4 


United 
States 


NA 


Sources, 1983 
Other (principal) 


All from France. 


Do. 
France 111. 
All from France. 


France 30; Netherlands 20. 
All from France. 


Do. 


France 32; FF 6. 

All from 

Spain 6,884; Netherlands 2,902; 
France 2,489. 

France 818; Spain 80. 

Spain 1 is Italy 801; France 675. 

France 96 Belgium-Luxembourg 8. 


5 73. 


France 7: United Kingdom 6. 

West Germany 570; France 551; 
Switzerland 300. 

West Germany 1, alts Belgium- 
Luxembourg 42 

West Germany 513 Netherlands 173; 
France 116. 

Belgium-Luxembourg 64; France 14. 


SE 269; Belgium-Luxembourg 
44. 

All from United Kingdom. 

France 27; Netherlands 17. 


Mainly from Belgium-Luxembourg. 
West Germany 36; France 11. 


Prano $2; Republic of South Africa 


Senegal 2,526; France 1,404; West 
Germany 1,210 


prance 432; Netherlands 426; Italy 


All from France. 
Italy 103; Yugoslavia 11. 
All from France. 
Do. 
Do. 
France $115. 


All from France. 


France 71; Netherlands 19. 
France 114 
All from France. 
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Table 3.—Gabon: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Sources, 1983 
Commodi 1 1983 A 
3 ai United Other (principal) 
MINERAL EUELS AND RELATED 
Coben a ri 4 d$ Au from France. 
Coal: Briquets of anthracite and 
i Sl.... 107 74 30. 
Coke and coe pene 1 -— All from Netherlands. 
fa sett Saas barrels_ _ 5,760 7 _— All from France. 
ae do. 1,698 1,972 NA 
tr a d. 14,884 18,566 ie Netherlands Anis 7606; France 
jelly and wax do 8 16 me All Bun France. 
Kerosene and jet fuel | 
value, thousands. _ $400 $344 _- Mainly from France. 
Distillate fuel oil 
42-gallon barrels. - ER 62,045 _. France 58,742; Belgium-Luxembourg 
— ee ee $4,648 50,624 822 France 44,814; Netherlands 4,890. 
Residual fuel oi]. _ _ .— do M 646 -— All from 
NA Not available. 
able prepared by Virginia A. Woodson. 
COMMODITY REVIEW 
METALS would build a 144-mile extension of the 


Iron Ore.—In January, Gabon and the 
Congo signed an agreement to finance a 
project to explore and to evaluate the Haut- 
Ivindo iron ore deposits that straddled parts 
of Gabon and the Congo, and abutted Came- 
roon. The European Development Fund was 
providing $5.6 million, of which 10% was a 


. providing $1.8 million as a loan on equity 
capital. The agreement covered Gabon's 
Belinga iron ore deposit, estimated at 400 
million tons of ore, containing 65% iron 
content with less than 0.1% phosphorus. 
The project manager was France's Bureau 
de Recherches Géologiques et Miniéres 
(BRGM). Cie. Francaise de Forages Minéres, 
a BRGM subsidiary, was a member of the 


preparation work. The West German part- 
ners were Exploration und Bergbau and 
Gauff Engineering. Sampling and analyses 
of the ores was to be done by Finsider 


International of Italy. Projected capacity, if 


the deposit came on-stream in the 199008, 
would be 10 million tons per year. If the 
feasibility study was favorable and the proj- 
ect was financed, the Gabon Government 


Trans-Gabon Railroad from Booué to Belin- 
ga to link the mine to the Port of Owendo. 

Manganese.—The comparatively high- 
grade deposits in Australia, Brazil, Gabon, 
and the Republic of South Africa enabled 
these countries to continue to control the 
manganese market even though manganese 
demand had been decreasing over the past 
few years to 7% to 10%. In 1985, manganese 
usage dropped to 5% in the steelmaking 
industry. Gabon’s share of the market was 
19%. 

The deposit at the Bangombe plateau was 
about 50% depleted. Usable ore was being 
mined around a core of carbonate ore that 
was capped with sandstone that Compagnie 
Minière de l'Ogooue S.A. did not plan to 
mine, and that was being used to store mine 
waste. 

Completion of the Trans-Gabon Railroad 
and the Moanda and Franceville spur would 
permit ore haulage via both the currently- 
used monocable ropeway to Pointe Noire, 
Congo, and the railroad. However, the rail 
service would not be available until freight 
terminals and ancillary belt conveyors were 
built, the port at Libreville (Owendo) for 
50,000-ton vessels was finished, and rol- 
ling stock was obtained. Completion of the 
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railroad would expand the limited hauling 
capacity of the tramway to permit increas- 
ing theoretical production capacity of the 
Ogooue Mine at Moanda to 4 million tons of 
ore, of which battery-grade ore could total 
200,000 tons. 

A ferromanganese plant would be feasible 
in the future since hydroelectric power was 
supplied to the mine. The power came from 
the 13-megawatt Pubara plant on the 

Mpassa River near Franceville. 

Gabon was the primary supplier of 
battery-grade ore to the Union Carbide 
Corp., the world’s leading dry cell battery 
producer. Union Carbide’s central plant for 
manganese ore processing and storage in 
the United States was at Newport News, 
Virginia, a convenient port for sea trans- 
port from Gabon. 


INDUSTRIAL MINERALS 


Compagnie des Mines de la Nyanga was 
established to mine barite at Dourakiki in 
the Nyanga region. The $16 million project 
was expected to produce from 40,000 to 
50,000 tons per year. Reserves were over 1 
million tons. 


MINERAL FUELS 


Petroleum.—Oil production averaged 
153,000 barrels per day (bbl/d) about 
midway between 1984 production and the 
Organization of Petroleum Exporting Coun- 
tries’ quota of 150,000 bbl/d. The average 
quota excess was due to the increased pro- 
duction in the last 4 months of 1985. Recent 
discoveries indicated that an oil production 
decline in the short term could be averted. 

Essence et Lubrificants de France (ELF)- 
Gabon Oil Co. (ELF-Gabon) discovered a 
new petroleum reservoir off the Gabonese 
coast about 10 miles west of Port-Gentil in 
an average water depth of 490 feet. ELF- 
Gabon made the discovery in its wholly 
owned Grand Anguille Roussette Marine 1 
well (GAROM-1). The drilling penetrated a 
series of pay zones in the Pointe Clairette 
and Upper Anguille formations at depths 
between 8,800 and 9,200 feet. The well 
flowed 3,775 bbl/d of water-free oil. Further 
testing was necessary to determine the size 
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and potential of the reservoirs. 

A consortium led by Tenneco confirmed 
its oil discovery on a 250,000 acre block 
offshore Gabon. The confirmation well, the 
Octopus Marin 2, which was drilled to 
11,769 feet, tested at combined rates of 5,904 
bbl/d of oil from three zones at 10,272 to 
10,735 feet on restricted choke sizes. Anoth- 
er test well at the group’s Pelican Marin 1A 
flowed 1,362 bbl/d of 31.3° gravity oil and 
899 million cubic feet per day of gas from 
depths of 9,414 to 9,437 feet in Cretaceous 
N’Tecnengue Ocean sands. A confirmation 
well, Pelican Marin 2, was drilling ahead. 

A group led by ELF-Gabon gauged oil at a 
wildcat, the 1 Vanneau Marine, on its 
Eyena Marine permit, about 17 miles north- 
east of Grondon. Oil was found in several 
zones at 7,687 to 8,548 feet in the Pointe 
Clairette, Upper and Lower Anguille, and 
Cap Rock. On a production test, the well 
flowed 1,890 bbl/d from the Anguille. The 
partners were ELF-Gabon, the operator, 
55%; Spain's Hispánica de Petróleos S.A., 
25%; and Société Nationale Elf-Aquitaine, 
20%. 

The Murphy Oil Corp. increased its pro- 
duction by 20% from the Breme Field by 
using a gas lift and water flooding. The 
company also acquired interests ranging 
from 40% to 45% in production sharing 
contracts covering three new permits: the 
191,218-acre Kobe Marin area, the 217,942- 
acre Nazare Marin area, and the 352,241- 
acre N’Komi Marin area. The contracts 
required seismic surveys and the drilling of 
five wells over a 3-year period, with the first 
well scheduled for late 1986 in the Kobe 
Marin area. 

Uranium.—Compagnie Générale des Ma- 
tières Nucléaires, Compagnie des Mines 
d'Uranium de Franceville, and Urange- 
sellschaft mbH consortium signed an agree- 
ment with Gabon to explore for uranium in 
the Haut-Ogooue region. The exploration 
cost was estimated from $10 to $50 million, 
depending on resulta. 


Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Communauté Financiére Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF450=US$1.00. The official 
CFAF exchange rate was maintained at CFAF50 per 
French franc and was freely convertible. 


The Mineral Industry of the 


German Democratic Republic 


By George A. Rabchevsky! 


After posting moderate gains in 1984, the 
Government claimed that 1985 was one of 
the most successful years in the economy of 
the German Democratic Republic (GDR). 
About the size of Tennessee, with a popula- 
tion of 17 million, the country employed 
over 3.8 million in industry. The metallur- 
gical industry employed 188,182 persons 
in 1984, and the energy and fuel sector, 
223,753 persons. The mining and minerals 
industry employed 750,000 people, or 4% of 
the population. 

The GDR's limited indigenous raw mate- 
rial resources were declining, and the econ- 
omy had to rely more than ever on its 
materials processing industry and foreign 
trade. Brown coal, cement, lignite, potash, 
salt, sand and gravel, and a few other 
industrial minerals were the only abundant 
and marketable raw materials. Copper, 


lead, tin, and zinc ores were also mined, but 
the quantities were insufficient to meet 
domestic requirements. The country had 
strong technology in underground mining, 
construction of metals treatment plants, 
and construction of coal surface mining 
machinery. Much of this technology and 
equipment was destined for the foreign 
market. 

The new 5-year plan (1986-90), submitted 
to the Party Congress in East Berlin, 
envisaged the continuation of economic 
growth rates, but did not contain any ex- 
traordinary measures or programs. Energy 
consumption was to be cut by an average of 
4% per year, lignite would continue to be 
the main energy source, and nuclear energy 
would be expanded to account for 15% of 
total energy production. Coal gasification 
research was to be supported and upgraded. 


PRODUCTION 


According to official claims for the last 
year of the current (1981-85) 5-year plan, 
labor productivity rose by 8.496, and indus- 
trial goods preduction, by 4.5%. Consump- 
tion, on the other hand, declined by 3.5%. In 
the mining and metals processing sectors, 
however, the situation remained static, ex- 
cept for growth in the output of coal, pig 
iron, and steel. The plan fulfillment report 


claimed that the production volume in the 


metalworking industry rose by 7%, and 
that 15,000 fewer tons of rolled steel was 
used to accomplish this. The consumption of 


raw steel declined by 3.5%, and that of 
finished steel, by 7. 

In the production of metals, especially 
Steel, Government pelicy stressed the im- 
provement of preduct quality, and the in- 
creased expansion of the number of the 
various grados, primarily destined for the 
export market.* The plan fulfillment report 
claimed that industry introduced 5,000 new 
products, initiated new technical processes 
and technologies, and stated that 57,000 
industrial robots were at work. 


333 


334 MINERALS YEARBOOK, 1985 


Table 1.—German Democratic Republic: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


1985* 


Commodity* 1981 1982 1988 1984P 
METALS 
AMAN: 
For metall F 45,164 46,065 42,156 48,289 
For ether uuns 20,000 20,000 20,000 
Metal? 
Primar x 60,000 358,000 51,000 58,000 
Secondary |... Lc Llc 22-2 52,090 50,000 52,000 
Total or ceu cuc 112,000 108,000 109,000 110,000 
Cadmium metal, primary* - -------------- 16 16 115 115 
Mine output, metal comt ent 312,000 18,000 12,000 12,000 
Smelter, primar 16,000 17,000 17,000 14,000 
Refined:* 
Primar 84,000 82,000 81,000 798,000 
Secondary .---------------- 19,000 19,000 722,000 
Tol- -scai 54,080 51,000 50,000 755.000 
Iron and steel: 
Iron ore and concentrate .. .. thousand tona... 40 40 49 40 
Metal conti da- 20 20 20 20 
WOR Se ee do- 441 149 2,207 2,857 
V er - 128 121 
Steel, crude ______________ PN 7,4601 7,169 7,219 7,518 
Semimanufactures (hot-rolled only) 
P erm 5,061 4,969 5,084 5,886 
Smelter, primar 22,000 20 20 000 
" Refined, all sources _. 148,000 r Rete sar eco 
Mine output, metal content, recoverable __ _— 2,700 2,500 2,200 *2,000 
OREL E EEEE onl oe tee 2,800 8,000 8,000 8,000 
Silver, output, metal content, | 
e troy ounces. — 1,450 1,450 1,880 1,290 
Mine output, metal content, recoverable ..... 1,000 1,700 1,800 1,800 
Metal, smelter including secondary .. .. — 1,500 000 000 000 
Zinc metal including secondary — — --.--------— 16,000 17000 18880 17000 
INDUSTRIAL MINERALS 
W Eee Rae aT ee Are EE 85,000 85,000 85,000 85,000 
Boron Processed borax, NaaB. O, | 
10H40 contenꝶt᷑ũt 34,200 4,000 4,000 
Cement, hydraulic thousand tons 12,204 11,721 11,782 11,555 
e ee ee ieee 50 50 40 40 
kaolin:® 
ade 33 a at do... 400 420 400 350 
SE c m W B p 
Gypsum and anhydrite:  — — m 
CRM Lo A Ee do... 860 860 860 860 
Calcined. 2 2. ------ do... 303 810 297 302 
and ie ocn da 8,441 8,510 8,458 8,597 
Nitrogen: N content of ammonia — — — — — — do- 1,206 1,170 1,211 1,202 
KO equivalent _ _ da 8,460 8,494 8,481 8,466 
Pyrite, gross wicht ee 25 20 20 (*) 
Salt: 
Marin 44 da 56 55 58 
J ⁰ͤAAAA A n do 8,056 8,060 *8,070 *9,015 
Total nsu nde x almi ctum da 8,112 8,115 8,126 8,183 
Sodium compounds, n.e.s. 
!. 8 da- 681 695 687 694 
Sodium carbonate . — da- 878 882 887 890 
Sodium gulf ate da- 128 142 152 164 
Stone, sand and gravel: 
1 do 15,500 15,000 16,000 14,600 
Sand and grave!!! da- 9,808 8,566 8,628 8,599 
Byprod e 
El RECEN MON UNIS 8 da- 80 90 90 80 
Other forms FFC do zi 270 270 270 
Minea i ace 943 920 928 se 
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Table 1.—German Democratic Republic: Production of mineral commodities: 


Commodity* 1981 1982 1968 1984? 1985° 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown coal (lignite) .. .. . . — thousand tona. — 266,184 216,088 211,968 296,341 812,000 
> - = do. 1,891 1,226 1,200 1,150 
From brown coal: NE i n 
High-temperature |... do 2,612 2,592 2,510 2,468 2,400 
Lowtemperatur da 2,747 2,919 8,210 8,827 8,400 
Total _. do 750 787 
— 2272777 p- n an d An ame 
„5 cubic feet. _ 209,483 224,178 272,695 278,000 
Natural, marketed production do- 801,000 286,000 858,000 1459, 000 459,000 
Crude thousand 42.gallon barrels. — 400 422 883 490 430 
pi fuel, PHP En 5 7 butt 29,257 83,071 83,618 85,198 85,000 
do- 665 46,679 46,915 47,525 47,000 
Residual fuel o]!!! do- 159,940 56,610 56,610 59,940 57,000 
PC da 8,012 8,058 8,288 8,231 8,200 
Total |... LLL LLL... do... "184,874 189,418 140,881 145,889 142,200 
rr includes iow available ee Aug. 29, 1986. = " , ius 
0 nm te reliable estimates of output levels: 


JJ — — abad osa 


TRADE 


Because of the scarcity of indigenous raw 
and finished materials, the GDR’s mineral 
industries depended heavily on imports. 
Virtually all crude oil consumed had to be 
imported, along with 90% of the iron ore, 
70% of the zinc, 65% of the natural gas, 
60% of the aluminum, 60% of the lead, 50% 
of the copper, and 40% of the rolled steel. 

The GDR's trade with the U.S.S.R. and 
other countries of the Council for Mutual 
Economic Assistance (CEMA) continued to 
be essential to the economy. Trade also 
continued with the nei ing Federal 
Republic of Germany (FRG). The GDR-FRG 
trade was especially active in energy raw 
materials. Because of the severe winter 
conditions, more bituminous coal was im- 
ported from the FRG than ever, and for the 
first time, heating oil was also imported.* In 


the minerals sector, lignite briquets, potash, 
and rock salt remained the main export 
commodities. 

A cooperation protocol was signed with 
China in the field of geology and minerals 
resources, without specifying details. A 1986 
trade agreement was signed with Albania 
concerning the exchange of goods and meth- 
od of payment. Albania is to export to the 
GDR chrome ore, copper wire, and other 
nonmineral goods, and is to import from the 
GDR chemical preducts, equipment, ma- 
chinery, nonmineral goods, ium fer- 
tilizer, and steel rods. In 1985, the GDR 
imported ferroalloys, pig iron, rolled steel, 
and steel tubes from the U.S.S.R. The new 
seventh 5-year plan calls for an 11% to 12% 
annual increase in exports. 
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Table 2.—German P... exports of selected mineral 


(Metric tons unless otherwise specified) 
Destinations, 1964 
Commodity 1988 1984” 
gared Other (principal) 
METALS 
Aides and 479 NA 
2 renee containing minam Sol — iT __ Alto Netherlands. 
SOO c Sees 9,780 8,589 Se Bà croi ee 
um- 471. 
Unwr ouch 25,704 80,598 T West Germany 24,396; 8,001; 
Semimanufactures ........- 21,621 22,171 150 West Germany 15,969; Hungary 
Chromium: Oxides and hydroxides _— — _ die 161 -— Yugoslavia 196; Sweden 20. 
"Metal including alloys: idi 
ERR Ns E A eee nee ss 856 -. All to Belgium-Luxembourg. 
Unwrought _.._..........-- 12,261 12,624 ae Wen ag Sen yee 
5 616 182 2 West G 014; Sweden 868; 
Semimanufactures 85, 44, Germany 48, 4; 868; 
ahha 20.664 86,108 West 29,615; Spain 4,500; 
ewe 9— e e . — m eee  — eee -— ? 7 
8 pn 8,841 5,180 West 5,021; Sweden 102; 
id remanent VN ENIM RUNE m eser d i 
Ferrochromium mn 5 100 — All to West : 
EE " Eco 
— m m a m ee 
Ferrosilicon ...---------- 9 -. West Germany France 227. 
Unspecified [4 5 — 124% Unten gian Lazembourg 
thousand tona... 402 167 2 Mainly to West Germany 
Bars, rods, angles, shapes, 
„ da 220 80 ; 
1 1,588 ee c i 
iu "oisi 3 4 166 W 
Rails and accessories m m 
Wire 2o 10 " HN Net Gumi Netherlands 1; 
— —— mus me 2} ; 
da 2168 2240 à West Girinuny 41; Prance 19; Poland 
Castings and forgings, 
9 46 59 -— West Germany 88; Poland 15. 
OX. ee 1,498 546 oe Sweden 307; Yugoslavia 150; France 
— PPP 523 NA 
Unwroumt - . oy es a ey: 
Nickel: Metal including alloys: — — 
Seren 2 oe eo ee RR DR 46 NA 
Unwrouhht!k!! 4 586 590 m „365 
Semimanufactures - 5 20 _. All to West Germany. 
alloys, unwrought and 
- e E. $58 NA 
Silicon, hiah-purit 6 NA 
Waste and sweepings 
ae value, = $225 NA 
and partly wrought |... £6 $75,805 $79,919 -— United $79,507; West Ger- 
Tin: Metal including alloys, all forma 45 90 __ West Germany 45; Sweden 40. 
aera ( ee 785 608 mt All to Norway. 
Metal including alloys: s x 
Unwrought._____________ 209 50 -- Indonesia 25; Switserland 25. 
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cer n FTW 
ntinued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
1983 1984P | s 
iaa d uu Other (principal) 
METALS —Continued 
irre — | lcoscococ 81 17 un Peli — 102; 85. 
5 gees um- 
Ashes and residues... 21,968 28,791 . .. Austria 16,646; West | 8,840; 
Base metals including alloys, all forms 5,018 8211 NA West Germany 7,898; Poland 368. 
INDUSTRIAL MINERALS 
5 Spat i m b 404 West Germany 896; Hungary 8. 
— ͤ ͤñ y me mmm 591 ut VES 218; Pakistan 84; 
Barite and witherite........_.._— 8,551 1,650 -- West 1,570; France 40; Aus- 
Boron materials: Oxides and ac zc 11 -— 
ae la oe SEN 581 635 ic France 288; Wost Germany 196; Hun- 
Co ment thousand tons... 21.222 31.396 @) Wer Dany 4TI; Hungary 165; 
Chalk o 121,856 2279822 West Germany 8,384; undetermined 
crude: 
Aan CCC 4 414 — West 91,482; Netherlands 
111,417 147,848 A 3 182, 
Unapecifi dg 16,921 28,002 a West Germany 17 T 
Cryolite and chiolite . TR 200 S N 
not est 1 
eee 8 E $29 All to Belgium-Luxembourg. 
„ ec ave um- 
Feldapar, fluorspar, related materials: 
Horak 29,382 85,014 m We dec 1 ; Norway 7,022; 
Unspecified «4 9,718 5,550 mus Italy 4,218; ugoslavia 1,208; France 
Fertiliser materials: Manufactured: 
ae tons... — 85 150 Lx C 
Nitrogenou s da 1 1,716 West 1,640; New Zealand 9. 
K20 content — do —€ 11 E 8 
cxx 8 2,905 2,716 Canchoslovakia 406; Brasil 402; India 
U and mixed ... da- 9 11 -- West 10. 
8 udo Qd - twn. 
Gypsum and plasterr --- 22120 “88,668 8 zai arte vise 
Magnesium compound x Deal Malaysia 
Phosphates, 22,685 25,025 Bulgaria 25,000, Sweden 8. 
Iron oxides: ad 482 408 — Y 818; United 79. 
Potasium eia erde - — 1899 — 18 LOO Geutmamy' 25 080, United King. 
dom 1694 um-Luxembourg 
Precious and stones other * 
e. i value, thousands. $4 $29 West Germany $26; N ! $2. 
ue, - -- » NOT WAY 
Salt and brine... tona 4 à e . ; 
1,890 1,501 — RÀ 
Sodium compounds, n.e.s. 
Carbonate, manufactured *866,900 4868, 700 18  Caechoslovakia 72, 
19,606 21,504 Wen Ge; bees — — 4.185. 
Stone, sand and grave: | s 
Crude and partly worked 
tom 864 29 "m Lm NM oe 
V da 1 984 West Germany 88 
Gravel and crushed rock _ _ do- 841 262 -- All to West Germany. 
other than dimension 
V 5 > m €: 
do 46 82 -— 


Hungary 14; Austria 12; Yugoslavia 
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(Metric tons unless otherwise specified) 


| Destinations, 1964 
Commodity 1988 1984P 
— Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
Sand and gravel’ .. thousand tons... 2,560 2,968 -. All to West Germany. 
Crude including native and 
o precipitated, sublimed cipitated, 5 ablimed — 1 15 Nu am r $81: Y 8. 
Sulfuric ac " 391,900 236,500 — W — —— 
UR 20 is 
Tale, siento, N im E All to Netheviands. 
Crude___-.-_---_-_--_____ 81,196 49,505 3,100 —— — 
Slag and dross, not metal bearing 90,748 29 _. Netherlands Kingdom 9 
R 
Asphalt and bitumen, natural ............. 29 81 -— All to Yugoslavia. 
Carbon bla 3,961 8,799 -. Caschosiovakia 784; United Kingdom 
Ds 128; Polend 625. 
Anthracite and bituminous 
tona. — 925 09 -- All to United Kingdom. 
Briquets of anthracite and bituminous SE oe 
Lignite including briquets* da- 3,285 sm — Coscheslovekia 128; West Germany 
Coke and mie d 1 m United Kingdom 104; Spain 62; Nor- 
way 49. 
€— million cubic fest. 299 98 N | 
Peat including briquets and litter .. . .. .. 1,189 1,020 Dm Wes Germany 10€ Frenos 6 Holy 
Crude. thousand 42-gallon barrels... 1,192 NA 
Liquefied petroleum 
E do- 1,587 608 -- West Germany 569; Italy 88; Nether- 
Gasoline __.____ da 410,808 “5.967 E Wost Ouray ee 
Mineral jelly and wax do. 68 82 11 West Germany 27; Netherlands 10. 
Kerosene and jet fuel. . do- 94 116 E ee hig d 
Distillate fuel ofl _.._— do — Rom 5009 Sweden 
Lubricants |... NE 70 — Austria 108; Yugoslavia 18. 
Residual fuel oil... da 418,686 482,694 € . 
Bitumen and other residues 


579 

@) 
Tabie Josef : to a lack of official trade data by the German Democratic | 
M propared by Jo Ly Owing a d 8 + Republic, 
these data have boen compiled from United Nations information and 
Statistical Yearbook of Members of the Council for Mutual Economic 
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Table 3.—German Democratic t of selected mineral 
een 


(Metric tons unless otherwise specified) 
Sources, 1984 
1988 1984 
me United Other (principal) 

-- Hungary 140,064; Yugoslavia 4,006. 
ET Werk denne TAGE e 23,01. 
ax UN 87,619, 17,009. 
= nei 
-— AN from France. 
6 WWW 
-- NA. 
-—- All from Netherlands. 


-- Morocco 6,157; Spain 8,065; Sweden 8,014. 

ss id oem posh ier rai 

oe West $1,909; 11,500; Spain 

-- West ;Y m, 
8 ugosiavia 


-— All from West Germany. 


-- USSR. 1,215; India 571; Sweden 125. 


U 
C) United Kingdom 225; dm e 


Wes Germany 24; undetermined 851. 
— All from West Germany. 
NA. 


— Al from Netherlands. 
-— All from West Germany. 


-. NA 
-— Mainly from Austria and West Germany. 


8 )ĩm . SI IM 


-. USSR. 418; West Germany 229; Austria 
€ w.... undeterndar 


m All Rum Netherlands 


-~ Denmark ; Netherlands 617; 
Belgium Laxemboung 548. 
T» pro ang Tg comet tu ,890; West Ger- 


many 816; Sweden 702. 
~- Mainly from USSR. 
"TS Ain G Caf NotLeclend l. b 
SER Germany 8 West 
All from 


etherlands. 
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Table 3.—German Democratic Rep arora imports of selected mineral 
co 1 ntinued 


(Metric tons unless otherwise specified) 


Sources, 1984 
1988 1984 
eo d . 85 Other (principal) 
METALS —Continued 
Matte and Ni contomt .__ 781 688 -— Cuba 649; United Kingdom 19. 
and hydroxides _.-.--------- 589 680 — All from Cuba. 
Metal incl alloys: i 
Unwrought _.__.._____--__- 596 64 -— Yugoslavia 61 
Semimanufactures LL. 90: 55 v West Germany 41; Netherlands 12. 
e = including | 
value, thousanda . $5,168 $6,589 $2,208 (€ 8 $4,058; United Kingdom 
Silver: 
Waste and sweepings _._..__— do... -. All from West : 
‘line alley = pear $46 $88 Germany | 
partly wrought... .-.- do. $120,241 $120,688 EN „ $119,876; United Kingdom 

Tellurium, elemental and arsenic... » 5 — from Netherlands. 

Tin: Metal including alloys, all rms $0 29 -— Switserland 210; West Germany 10. 
Ore and concentrate... 3 752 454 Norway 8,950; Notherlands 1,504. 
Ou... a ee eee ek 17008 16772 158 Yugoslavia 12,704; Finland 8,916. 

Tungsten: Ore and concentrate 45 189 xm Netherlands. 

Ore and concentrate... LLL _- 65,888 — 40,981 o A NB; NUT NOR 400. 
Metal including slioys: e oUm = ° 
Beran a ee 41 25 ae um-Luxembourg. 
UnvwroumdPt 16,545 14,598 Mn i. T 1.7 4.851: 
Semimariufactures — - 2145 1,858 ze ee Germany 1,616 Norway 212; Yugo- 
Ores and concentrates... 060 28 HOS Secun. Luzembourg 17; Notherlands 11. 
Oxides and hydroxides icd 424 d ; Netherlands 22. 
Ashes and residues 11,200 10,792 tas Wont Gerz 8200 roe 1.441: * 
Base metals including alloys, all forma 49,176 21,680 -- West Germany 21,025. 
INDUSTRIAL MINERALS 
A 24 — 881 Japan 312; Italy 19 
Artificial: Corundum — 8754 2867 — All Ron Went Germany. 
Dust and powder of precious and semi- 
precious stones including diamond 
—— c af EE — meinen 
Lr Mum — I — NA | 
Beri witherito — -- 1. 2, ES from West Germany. 
Crude natural borate 9,472 5,569 -— All from Netherlands. 
Oxides and acids . ..------------- 4481 4,092 -— France 8,735; Italy 367. 
| aed a ee Be ne ee se RD RON ES 46,200 , 700 P iw. eaters 
— — IM _— France 178; United Kingdom 1. 
tonite .-------- RN CS 10 082 — All from Hungary 
Fire Clay oo oe E eee 578 ay = Hungary 1,000, United Kingdom 
Kaolin: eto a oe ee 34600 3, 100 — Hungary 1,000; United 78. 

8 nspecified ———— n Áne€ 2484 1,065 -— West Germany 860; Netherlands 210. 
Gem, not set or strung | $29 
ludi a $447 $1,450 Vis M 7 uu pasau aanl $1,480 Boite ind 

Diatomite and other infusorial earth.. — 1688 1,534 — France 1,028; Iceland 256; West Germany 

Feldspar, fluorapar, related materials _ 16,815 18,751 8 Norweg ; 9,950; Sweden 7,079; Yugoslavia 

| i - - 2408 NA : 
Nitrogenous, Ns content ___________ “110,000 $624 8 __ Poland 2,800; West Germany 650. 
Phosphatic, POs content * _ _. West Germany 7,600 | 
Unspecified and mixed _______-__-_ 208,940 18 ma Austria 11; Sweden 1 
o.. W N c MORENO, um. 


See footnotes at end of table. 
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Table 3.—German Democratic Republic: A t imports of selected mineral 
co ties! tinued 
(Metric tons unless otherwise specified) 
Sources, 1984 
1988 1984 
. Vanad Other (principal) 
INDUSTRIAL MINERALS —Continued 
and plast oer 170 228 — All from West 
compound 310972 68,151 e Cuechoslovakia 62,000; T 10,250; 
Mica, all form? 1950 1,042 -- India 250; undetermined 788. 
8 thousand tons. 419 425 -—. Al from USSR. 
Pigments, mineral: Natural, crude — — — — — — — 41 78 — All from Austria. 
Natural! value, thousands. _ E Germany Switserland $1. 
5 = d. is 1104 a Japan $65 West Germany #9, Austria ALPES 
Sodium compounds, n.e.s.: Carbonate, 
ufactur dd «4 4,999 6 _. All from West Germany. 
Stone, sand and gravel: 
Crude and partly worked ________ 5,605 5,026 — Hungary Norway 746; West Ger- 
Worked -oca — 15,120 15,098 -- West 14,466; Yugoslavia 529. 
Dolomite, refractory-grade —__.— xx 28 SUM ; Netherlands 8. 
Gravel and TOOK cle 268 814 uc Y z Belgium Luxembourg 40; 
and quartzite ...---------- 153 1 -—- All from West : 
"aea pi wes apr uir 5 10,058 — — West Germany 1,843; — 856; 
Sand and gravel ii 5,061 NA 
Elemental, crude including native and 
doi Dean eer 157,00 1110 -- Poland 185 000; Italy 40. 
e 1500 2200 us á 
Talc, steatite, soapstone, pyrophyllito — — 1,546 1,625 West Germany 1,280; Austria 345. 
Crude _.-- 21494 1 — H 
6,605 C 
Sieg and dross, not metal bearing 700 89,355 -— Sweden 89,145; Netherlands 112. 
MINERAL EURO AND RELATED 
Asphalt and bitumen, natural 4,162 -— All from France. . 
Carbon black 4 141 -- West ; U.S.S.R. 19,861; 
996 48, Ar- Aetas 807 
Anthracite and bituminous* 
thousand tons.. 4198 3,619 icc r.. renee 
Lignite incl briquets | do 200 NA 
Coke and semicoke” e -.. 1820 1828 A CCTV 
Ges, Gaseous? million cubic fest. 226,548 217,892 E USSR 198,251. 
Peat including briquets and litter... M 674 — West Germany 650; Netherlands 24. 
Crude? _ . . thousand 42-gallon barrela._ 166,188 170,476 -. USSR. 126,460. 
Liquefied petroleum gas.. -do 488 78 ~- West Germany 72. 
Gesoline e ae 5 es nited Kingdom 107; Spain 36. 
Mineral jelly and wax _____ . e 105 os — etel rm 
Kerosene and jet fue! da- 8 7 -- All from Yugoslavia. 
Distillate fuel ofl |... e 82 175 -- United Kingdom 171; Sweden 2. 
Lubricans |. EM 159 141 -- NA. 
Residual fuel ol 2 679 178 — Algeria 94; undetermined 84. 
Bitumen and other residues do... 2 $ oe 2. 
Bituminous mixtures ae à à n from France. 
Petroleum coke ..— e 120 190 -— West Germany 129. 
Unspecified eee 8 1,809 -- NA 
A Not available. 
prepared by Josef Plachy. Owing to a lack of official trade data published by the German Democratic Republic, 
Tunis prepared — J of this country’s trade. Unless otherwise specified, 


these data have been compiled from United Nations information and data published the 
Official Democratic Republic. X 


Trade Statistics of the German 
Les than 1/2 unit. 
Statistical 


Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
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COMMODITY REVIEW 


METALS 


Scrap, waste, and secondary materials 
were important raw materials for the met- 
allurgical industry. materials 
accounted for 50% and 33% of lead and 
copper production, respectively. The new 5- 
year plan envisaged the following increases 
in the usage of secondary material: gold, 
66.7%; mercury, 42.9%; molybdenum, 
15.4%; palladium, 20%; silver, 8.8%; and 
tungsten, 33.3%. Each combine (operating 
unit) was responsible for its own collection, 
purchase, and utilization of scrap mate- 
rials.* 

Silver was reportedly to be produced in 
1986 at the Crossen bismuth beneficiation 
enterprise from local polymetallic ores from 
Saxony; this would be 18 months ahead of 
schedule. Precious metals were extracted 
from recycled scrap in the Dahlwitz-Hopp- 
garten area, near Berlin, mostly from met- 
als used in electronics. 

Aluminum.—The GDR imported about 
50% of its aluminum metal, primarily from 
Hungary and Yugoslavia. The Elektro- 
kemisches Kombinat operated aluminum 
smelters at Bitterfeld and Lauta with an 
estimated capacity of 85,000 tons. VEB 
Mansfeld Kombinat Wilhelm Pieck (MWP) 
operated an aluminum smelter at Eisleben, 
which also produced nonferrous alloys and 
metals. VEB Leichtmetalwerk Nachterstedt 
in Halle Province produced aluminum met- 
al products. The plant was to install a cold- 
rolling mill for the production of 60,000 tons 
of aluminum strip per year by 1988. The 
mill is to be supplied by FRG’s SMS Schloe- 
mann-Siemag AG (SMS), a consortium that 
includes Siemag Transplan AG, Siemens 
AG, and Voest-Alpine AG of Austria.’ 

Copper.—Small quantities of copper con- 
tinued to be mined in the GDR by MWP in 
the Mansfeld Basin and the Sangerhausen 
and Allstadt areas from cupriferous bitumi- 
nous marl of Zechstein Upper Permian age. 
The deposit also contains bornite, chalco- 
cite, chalcopyrite, galena, pyrite, sphalerite, 
and traces of gold, molybdenum, and silver. 
The cupriferous shale deposits at Sanger- 
hausen and Niederroeblingen are in highly 
folded strata at a depth of 1,300 to 3,000 feet 
and are in mineralized veins 65 to 130 feet 
thick. The ore is reportedly used in smelters 
without beneficiation, thus requiring pre- 
cise mining methods for quality ore. Long- 


wall mining techniques accounted for 8896 
of the total output. MW was also sinking 
a ventilation shaft about 2,300 feet deep at 
its copper mine at Haldenstedt in Halle 
Province, using a boring machine weighi 
55 tons and with a diameter of 19.5 feet. 

Iron and Steel—The GDR’s iron ore 
deposits were virtually exhausted and the 
industry imported ore from Brazil, India, 
and the U.S.S.R. 

The steel industry posted the best record 
in its history. Despite modernization, how- 
ever, the industry was still unable to meet 
domestic demand for certain products, and 
thus continued to rely on imports from the 
U.S.S.R. and other CEMA countries. High- 
alloy products, including cold-rolled sheet, 
tubes, and wire rod and bars were also 
imported, mainly from France, the FRG, 
Japan, and the United Kingdom; other 
suppliers were Austria, Italy, and Sweden. 
Hoesch AG, Salzgitter AG, and Thyssen AG 
were the FRG's major suppliers of steel 
products to the GDR. 

The GDR initiated modernization of its 
steel industry about 10 years ago, emphasiz- 
of capacity. quality and gradual expansion 


Stahl-und Walzwerk Wilhelm Florin) and 
Brandenburg (VEB Stahl-und Walzwerk 
Brandenburg), and in 1984, the first Linz- 
Donawitz steelwork was built at Eisen- 
hüttenstadt for VEB Bandstahlkombinat 
"Hermann Matern" of Eisenhüttenkom- 
binat Ost by the Austrian Voest-Alpine.* In 
addition, a new 6-high mill stand was in- 
stalled at Eisenhüttenstadt to raise output 
of cold-rolled sheet and coil, and à number 
of new continuous rolling mills have been 
brought on-stream, such as the 250-milli- 
meter bar mill at Henningsdorf, a 4-strand 
wire rod mill at Brandenburg, a 4-high 
3,200-millimeter plate mill at Ilsenburg, 
and a combined section mill comprising a 2- 
high roughing mill, a 2-high tandem mill, 
and a universal finishing mill at Unterwell- 
enborn (VEB  Maxhütte, Bergbau-und 
Hüttenkombinat). The new electric and oxy- 
gen steelmaking capacity accounted for 
30% and 3596 of steel production, respec- 
tively, with open-hearth furnaces still pro- 
ducing the remaining 40%. GDR's steel 
output was 40% continuously cast, the 
plants at Henningsdorf, Brandenburg, and 
Eisenhüttenstadt being based on 10096 con- 
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tinuous casting, which was still low by West 
European standards. 


Tin.—Tin was mined in small quantities 
in the Erzgebirge region, along the south- 
eastern border, in Saxony, by VEB Bergbau- 
und Hüttenkombinat Albert Funk. Most of 
the tin requirements, however, were im- 
ported from the FRG. The Albert Funk 
complex consisted of 10 production units 
and had its own research and training 
facilities. In 1985, a new flotation plant was 
opened as part of a modernization program. 
Its 840,000-ton-per-year capacity made it 
the largest cassiterite processing plant in 
the world.!! The smelter in Freiberg worked 
on low-grade, 896 to 1296 tin concentrates, 
producing 99.7596 tin. A new tin processing 
plant was reportedly installed at Freiberg, 
with a projected capacity of 2,400 tons of tin 
metal per year in 1986. 


Cement.—The GDR was virtually self- 
sufficient in cement, and production has 
remained stable since 1975. VEB Zement 
Kombinat was the sole producer, with about 
82 cement plants throughout the country. 
To expand its foreign trade, the GDR began 
to modernize its ports, adding new horizon- 
tal screw conveyors for cement handling. 
. The equipment was supplied by Sweden’s 
AB Nordstroms, with a capacity of 660 tons 
per hour. 

Potash.—After lignite, potash remained 
the second most important mineral product. 
VEB Kombinat Kali was the GDR's sole 
producer of potash, and the country was the 
third largest producer in the world. The 
GDR was the world's second largest export- 
er of potash, mostly to Czechoslovakia, Po- 
land, Romania, and Yugoslavia. China and 
India were also becoming significant mar- 
kets, importing 54,200 tons and 246,000 tons 
of K.O in 1985, respectively. A fall in 
exports to the United States was due to 
legal actions brought by U.S. producers. 

Because of complex geological conditions, 
the mining of potash was becoming more 
difficult. A new carnallite deposit was being 
mined at Bleicherode in the southern Harz 
Mountains on the FRG's border, but at a 
greater depth and under more difficult 
working conditions. The Merkers Mine 
came into production with 100,000 tons of 
potassium sulfate in 1985. 


The GDR had the highest per capita 
energy use among CEMA countries. This 
was reportedly because of rapid industrial- 


ization, with special emphasis put on high- 
energy consuming chemical and steel indus- 
tries, but was partly due to the extensive 
use of low-quality lignite. Lignite continued 
to be the predominant energy source, and 
continual efforts were being made to substi- 
tute it for oil. Lignite accounted for 7296 of 
gas for 5.296, and nuclear power for 4.196. 

Installed electric power generating capac- 
ity was about 104 billion kilowatts, of which 
8496 was from conventional thermal power- 
plants; 10.7%, nuclear; and 8%, hydro- 
power. Production targets for electrical 
power have not been achieved in the last 
three 5-year plans. 

One of the important aspects of the 
GDR’s energy policy was to maintain close 
cooperation with CEMA countries, in par- 
ticular with the Soviet Union, in supplies of 
crude oil, electricity, natural gas, and nucle- 
ar technology. Despite a decline in oil im- 
ports from the Soviet Union, electricity and 
natural gas imports were increasing. Al- 
most 40% of the imported electricity came 
from the U.S.S.R. 

Coal.—The GDR produced about one- 
third of the world’s output of lignite. The 
current 5-year plan saw lignite production 
grow from 258 million tons in 1980 to 312 
million tons in 1985. The 300-million-ton 
target for 1990 was thus already attained in 
1985, mostly as a result of eight new surface 
mines; four older ones were closed simulta- 
neously because of depletion. The combined 
capacity of the eight new mines, in the 
Cottbus, Halle, and Leipzig Districts, was 
about 40 million tons of lignite per year. A 
slowdown was anticipated by the year 2000, 
resulting from the intentional expansion of 
nuclear power generation. The production 
of anthracite, or hard coal, ceased in 1979 
owing to depletion and difficult mining 
conditions caused by complex geology. In- 
stead, hard coal was imported from Czecho- 
slovakia, Poland, and the U.S.S.R. 

Total GDR lignite reserves was estimated 
in 1984 at 45 billion tons or 12% of world 
reserves. Of the 18 billion tons of econom- 
ically recoverable reserves, 11 billion tons 
was located in mines in Lusatia, and the 
rest, in the Leipzig Basin. Because of the 
high water content of the lignite, the coal 
freezes in winter and is not suitable or 
economic for transport over long distances. 
Therefore, 57% of the coal was burnt in 
nearby power stations, 28% was used by 
briquet manufacturers, 4% was burnt in 
thermal plants, and 1% was used by house- 
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holds. Briquetting was an important part of 
the GDR's coal processing. About 100 mil- 


lion tons of lignite was annually processed 
into 50 million tons of briquets, about 5% of 
which was exported. 


Mining conditions have become more 
complicated. About 4.5 cubic meters of over- 
burden had to be removed for every ton of 
coal, compared with 4.2 cubic meters in 
1981. Surface mines were also 
deeper, at an average depth of 285 feet, with 
some over 330 feet deep. 

VEB Gaskombinat Schwarze Pumpe 
(GSP), the GDR's largest and most signifi- 
cant coal refining and coal gasification com- 
plex, was expanding its operations. It manu- 
factured about 247 billion cubic feet, or 
90%, of the country's city gas, 40% of 
lignite briquets, 10% of electricity, and 10% 


wells. GSP also had the capacity to store 46 
billion cubic feet of city gas in seven under- 
ground tanks. Gas was also stored in aqui- 
fers, caves, depleted gas reservoirs, and 
abandoned mines. 

Natural Gas.—Natural gas reserves in 
the GDR were estimated at 150 billion to 
200 billion cubic meters and were situated 
in Salzwedel and Peckensen, in the Magde- 
burg area. The quality of the gas, however, 
was low, with an average of 3,000 kilocalo- 
ries per cubic meter, which was far below 
the standard calorific value of 7,600 kilo- 
calories per cubic meter in northern and 
western European countries. Exploration 
and test drilling for gas was reportedly in 
progress along the Baltic Sea coast and in 
the Erzgebirge area, in the south. 

Gas imports from the Soviet Union start- 
ed in April 1973. In 1984, the GDR received 
218 billion cubic meters of gas from the 
Soviet Union through the pipeline laid 
across Czechoslovakia. The higher quality 
gas imported from the Soviet Union was 
used mainly in the chemical, ceramics, 
glass, and metallurgical industries, and 
light industry. 

Nuclear Energy.—The construction of 
the first nuclear powerplant in CEMA, with 
U.S.S.R. aid, started in the GDR in late 1957 
at Rheinsberg; this was a small unit with a 
capacity of 70 megawatts. The first industri- 
al nuclear reactor, Bruno Leuschner, of four 
440-megawatt units was built at Greifswald. 
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The final unit was commissioned in 1979, 
with maximum capacity of 3,520 mega- 
watts. The plant had four operating reac- 
ters in 1985. About 11% of the GDR's 
electricity generated in 1985 came from 
nuclear power stations. 

The completion of the third plant, at 


1985, because in the GDR's new energy 
policy to promote lignite-fired power sta- 
tions, it may come on-stream between 1991 
and 1993. 


Uranium ore was mined by SDAG Wis- 
mut and was exported to the Soviet Union 
for enrichment. 

Petroleum.—The GDR was virtually 
100% dependent on imported oil, mainly 
from the U.S.S.R. Almost 80% of oil from 
the U.S.S.R. was transported through the 
“Friendship Pipeline," which was complet- 
ed in 1964. "in 1978, a parallel pipeline was 
brought into service, which covers the dis- 
tance of 3,300 miles between the GDR and 
the western Siberian oilfields. Another line 
brings oil via Rostok to VEB Petrochem- 
isches Kombinat, a major refinery and pe- 
trochemical complex at Schwedt. The VEB 
Leunawerke Walter Ulbricht,“ was the 
other main refinery. The Schwedt combine 
had been built 25 years earlier and in 1985 
employed more than 8,500 people, 2,000 of 
whom worked in research and development. 


1Physical scientist, Division of International Minerals. 
Hank, P. German Democratic Republic. Min. Annu. 
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The Mineral Industry of the 
Federal Republic of Germany 


By George A. Rabchevsky! 


Steady economic growth, falling interest 
rates, and rising exports, helped the miner- 
als industry and the general economy of the 
Federal Republic of Germany (FRG) to re- 
sume its growth, although unemployment 
remained steady at 9.3%. Corporate profits 
of almost all major energy metals producers 
and processors also benefitted from decreas- 
ed capacity utilization. Veba AG, of Düs- 
seldorf, perhaps the largest West German 
energy and chemicals concern, produced 
record-high output in electricity, coal, gas, 
oil, and petroleum products. Most other 
metals and minerals producers also did 
well. Metallgesellschaft AG, for example, 
an industrial giant in the FRG with exten- 
sive holdings in mining and minerals proc- 
essing, paid an annual dividend for the first 
time in 4 years. Hoesch AG, of Dortmund, a 
major West German steel producer with 
. 96,000 employees, was actively expanding 
its operations. Degussa AG, headquartered 


in Dortmund and with interests worldwide, 
including the United States, increased its 
sales by 5%. The company specialized in the 
production of precious and specialty metals, 
among other products. There were about 40 
enterprises in the FRG actively engaged in 
domestic and foreign activities in mining, 
metals, and mineral fuels production. 

Despite the FRG's most damaging strike 
in the post-World War II period by metal 
workers in May-June 1984, business confi- 
dence and West German international 
competitiveness recovered. In 1985, almost 
100,000 new employees were hired by the 
metals industry, which was the sharpest 1- 
year rise in personnel in that sector in 20 
years. The metals processing and produc- 
tion industry employed about 3.7 million 
workers, including administration staff in 
1985, although only 1,850 people worked in 
metal mines.* 


PRODUCTION 


The production of copper, iron and steel, 
and zinc, and several other metals resumed 
its growth, most of it due to vigorous foreign 
sales. The mining industry, on the other 
hand, which was dominated by coal, lead, 
potash, zinc, and industrial minerals, de- 
clined slightly. Partly as a result of a severe 
winter and the subsequent slowdown in the 
building industry, the output of construc- 


tion materials also declined. The overall 
industrial production of the West German 
industry rose 4.5% over that of 1984, the 
best increase in almost a decade. Production 
of indigenous raw materials continued to 
decline, and the FRG’s minerals industry 
was actively negotiating with foreign sup- 
pliers for raw materials and scrap. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities: 


Commodity 1901 1962 1982 1964 1985P 
METALS 
Bauxite, gross weight |... LL LLL Loc 79 494 859 *800 *800 
— ---------- thousand tons. — 1,651 1,510 1,580 1,701 1,657 
Primary 222 do 729 728 748 145 
ede A do 360 364 387 415 
88 elite —.— 1192 1,080 1094 1 111 1,006 
Cobalt metal, mein 150 150 @) 0 "100 
e output, metal contant 1,429 1,808 1,209 1,046 857 
Metal: 
Primary 168,100 161,900 159,100 *160,000 
Secondary .-..-------------- 78,200 16,100 930,000 
Total 251,400 240,000 258,600 225,500 240,000 
Refined including secondary: 
HUE E 088 $18,664 382,997 $80,087 
— dee )) TG i 89.403 87,928 81,144 84,264 
Total $87,488 904,072 420,825 318,998 414,901 
Mine output, metal content — .— ounces. . 1 13 91 *1 500 * 
Metal ae a DIG AE AP 80300 
Iron and steel: 
Iron ore and concentrate: 
Gross weiht thousand tons.. 1,819 916 971 1,084 
Iron cn da 416 386 219 298 $90 
aug; M . d. 31,876 27,621 26,598 90,208 $1,497 
Blast furnace ferromanganese, spiegel- 
ferrosilicon ........— dag 264 242 174 809 205 
VV a 181 25429 235 wns 
Semimanufactures_______-_-do____ 95,782 26,061 27.557 28.515 
Mine output, metal contomt 21,605 28,455 28,528 20,998 20,496 
Metal: 
Primary 107,498 110,749 116,216 102,289 109,674 
Secondary ::: 254,824 7146 296,259 254.944 ; 
Totaal 962,917 350,495 852,415 357,288 856,477 
Primary 189,500 201,600 217,000 191,900 198,500 
Secondary ________________-_ 158,800 148,800 185,500 165,900 168,000 
Ital. 848,900 350,500 352,500 857,200 356,500 
Mercury (secondary only) ___ 7 fleske.. —. 2,205 1,587 2,005 i ds 
Nickel metal including secondary? * 1,200 1,200 1,200 1,000 700 
VRAC QOEM RUS troy ounces... 2411 2,420 2,460 2,000 2,200 
Mine output, metal content 
thousand troy ounces. . 1,126 1,279 1,167 1,225 1,225 
including secondary... _ . __ da 21,126 *21,000 ,000 “20,500 
Tin metal including secondary f 1,815 608 411 r 6417 400 
Mine | 
tent 110,700 105,800 11 113,000 
Metal content. recover able 91,779 86,920 92862 467 1360586 
Metal, unwrought, unalloyed: 
Primar $81,471 908,978 689 325,561 399,978 
Secondary __._________________ 35,085 81,578 21.848 50,825 21:896 
, 966,556 884,951 $56,587 356,892 367,764 
INDUSTRIAL MINERALS 
Abrasives: Artificial corundum —.. ~~. ....— 97, 80,385 74,201 88,962 91,506 
. o ou Ln e necu ie 165,189 165,061 163,965 166,568 171 
Bromino— „ 8507 65075 3,186 3,306 3071 
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Table 1.—Federal Republic of Germany: Production of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 
Commodity 1981 1962 1983 1984 1985” 
INDUSTRIAL MINERALS —Continued 
8 clinker) . thousand tons 81,498 80,078 90,466 28,909 25,758 
Ginder 2 da. 950 7⁰² 7 
Fire clay excluding klebsand — ee da 8 5,594 792 *5,800 
F TON 8475 454 ae 860 410 
EN a eae A NE da 625 700 601 
ieee ert OMBRE: 3 181 86 16 *100 *100 
Diatomite and similar earth, marketable _ _ . — _ _ 42,695 44,195 *44,500 *45,000 
,marketable . .........-.....- 342,148 881,490 830,000 297,850 290,000 
Fluorspar, marketable: 
. a EE OT EE AEE fei 700 6200 
PP EHE NOS TAURO NE 7,181 7,800 8,100 Fg 200 9,500 
TA) Se eee eee 71,908 78,699 80,701 *81,100 *88,060 
gir sens ERE NE MES RESO S A 1 24.000 
— ig epee ae a ae ee en 8,186 11,668 10,000 "8,520 12,000 
thousand tons.. 1,962 1,721 2,485 2,262 2,867 
Ss cee ae 8 da- 7,916 6,941 6,845 
N content of ammonia — — . — — do... 1,962 1,570 1,708 1,968 1,998 
slag-based fertiliser, 
comt ent do. ..- 188 190 62 67 
Pigments, mineral, natural .............- 19,886 *20,900 *21,000 
Potash, KO 
88 thousand tons.. 72 75 87 92 88 
Chemically processed _- ede 2,5 1,961 2,882 2,552 2,496 
Teel io ĩ ] 28 do 2,591 2,066 2,419 2,644 2,588 
Crude and hd da 1,258 145 645 1,018 690 
k! 8 Sue es 899 220 200 201 
da 488 508 554 *500 *400 
— m m B m ok 
sand, unground and glass nd 
RUN 7,018 7,820 7,391 7,195 7,021 
marketable: 
F do... 7,084 7.000 7,500 
Marine and oth art ERN 4,174 4,187 94,200 4,500 
Sodium compounds: 
MEINER UNRELATED UNES ES da 1,189 1,106 1,218 1,864 1,412 
37 da- 255 214 128 1 
Stone, sand and gravel, n.e.s. 
Limestone, ial thousand N 20 42,935 44771 43,006 40, 466 
Crushed and broken stone ——-—-——-— do____ 99,149 98,286 91,445 97 $ 
ri pd sai reir a 252 Bà MC 3 
Basalt lava and lava and da 7,184 7,010 6,850 7,482 6,460 
Cale. cee E da 8 8 4 *g °3 
“w) cubic meters. — 42 40 40 42 40 
Sand gravel _..._. - thousand tona... 164,487 150,016 146,14 148,278 181,014 
S content of pyritess da 218 229 s € E 
Of metallurgy? . da- 400 490 400 850 
Of natural cas da 834 872 682 F $900 *960 
Of petroleum da 190 220 196 190 200 
Unspecified®___._.__...____ da 95 100 95 90 85 
VV da 1,782 1.821 1 * 1 
Talc including tale schist. ......-- einen 15 er r €17 On 
MINERAL FUELS AND RELATED MATERIALS 
Carbon hack 354, 191 848,087 862,126 882,420 881,134 


See footnotes at end of table. 
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Table 1.—Federal Republic of — noc of mineral commodities’ 
—Continu 


(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985” 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coal: 
Anthracite and bituminous thousand tons... 88,400 89,014 82,202 19,426 
Lignit- cc ee ects do... 190,019 127,307 124,281 126,789 120,667 
P. E E ay cane UNES do 219,079 216,821 206,488 206,165 208,068 
metallurgical |... ------ do... 21914 26,215 22421 20,586 22,331 
Of . do. 1,882 1,285 1,244 1,487 1,511 
Of JJ ͤ a ag ore NM 4,169 3,951 3,568 3,818 4, 
Manufactured (excluding that from petroleum 
Blast furnace million cubic feet 185,152 1 145,917 174,845 176,641 
Coke oven _________-_____ PN 221,246 214,144 185,858 114,845 187,588 
„ JC E ae a! an 678,014 563,258 510,606 
tural uses thousand tons. — 1,742 1 1 1,429 1,516 
in PN fa )) K do 246 on pn 271 284 
Crude thousand 42-gallon barrels. — 82,201 80,784 29,780 29,289 29,650 
Refinery p preda 
3 . 167,781 171,599 170,885 170,629 178,290 
mH 11,802 11,099 11,231 13,318 13,797 
JF ee M SES a 849 888 856 295 196 
Distillate fuel oil |... da. 270,977 252,029 260,018 256,691 
Residual fuel oil _._________ da- 148,087 127,852 104,649 92,701 81,272 
NE t— 44 dm i „ Me 
HUE c 18.470 17.676 19.400 18.514 17.076 
Unspecifie·dluduldl  - do 7,804 38,205 42,665 40,815 
Refinery fuel and losses do... 56,162 52,255 50,169 48,169 46,557 
Total auium da- 761,731 719,888 687,211 682,625 665,812 


*Estimated. Preliminary. "Revised. 
A 


nickel and nickel contained in ferronickel, Monel metal, and nickel oxide directly used by the steel industry. 


*Primary n 
setas aa data. 


Other types of 
6 


FFVVFCFFC ores oe gode 
estimates. Estimates 


not reported, and available information is 
in ‘previous í editions of this Yearbook are considered 


TRADE 


Exports contributed about one-third to 
the country’s gross national product, and 
every fourth employee owed his job to 
exports. Excellent port facilities in the 
north and the extensive barge and overland 
transportation networks provided easy ac- 
cess routes to foreign markets. Processed 
minerals and finished, specialty, and rare 
metals made up the bulk of mineral-related 
exports. 

All the major West German minerals and 
metals producing companies were involved 
in foreign ventures, and some held sizable 
interests in subsidiaries. Others provided 
technical expertise in metal processing and 
mining engineering. Thyssen AG’s subsid- 
iary, Thyssen Technik GmbH, was complet- 
ing the construction of a rolling mill in 


Krivoy Rog in the Ukraine, U.S.S.R. Man- 
nesman Demag AG also signed a contract to 
construct two pipe plants in the Soviet 
Union, one in Baku on the Caspian Sea and 
the other in Taganrog on the Sea of Azov. 
The FRG’S dependence on foreign sources 
of minerals has become increasingly criti- 
cal. The country was almost 100% depend- 
ent on imports of antimony, asbestos, baux- 
ite, chromite, magnesite, manganese, mer- 
cury, molybdenum, nickel, phosphate, plati- 
num, titanium, tungsten, vanadium, and 
zirconium. It also imported sizable quanti- 
ties of copper, iron ore, lead, crude oil, and 
zinc. West German companies and the Fed- 
eral Government were actively seeking di- 
versified sources for their basic raw materi- 
als and for critical and strategic minerals. 
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Table 2.—Federal Republic of Germany: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Ash and residue containing aluminum 
Metal including alloys: 
Scrap 


Metal including alloys, all forms 
Bismuth: Metal including alloys, all 
forms 


Oxides and hydroxides ~~ 
Metal including alloys, all forms 


Cobalt: 
Metal 8 ations all form 


Semimanufactures 
Gallium: Metal including alloys, all forms 


Germanium: Mel oe eee 
forme ue, thousands. _ 


See footnotes at end of table. 


1988 


12,643 
106 


1984 


United 
States 


Destinations, 1984 
Other (principal) 


Italy 17; Spein 7; Japan 5. 

Belgi 24,212; Austria 
6:149; F France 2 

Canada 185,661; Austria 88,066; 

Netherlands 80,109. 

France 4,964; Netherlands 3,854; 
Italy 1,166. 

Italy 32,498; Netherlands 19,491; 
France 14, 

n f 16,885; France 49,500; Austria 


nited Kingdom 
78,077; Italy i 885. 


„ 185; Switzer- 
Netherlands 71; Yugoslavia 13; Italy 
United Kingdom 83; Italy 55. 


NA. 
India 96; Netherlands 31; France 6. 
ö 225; United Kingdom 


Taiwan 26; Venezuela 10. 
NA. 


NA. 


Austria 2,768; Denmark 1,752; 
Nother 1,421. 


Netherlands 168; Belgium- 
"ia 41; United Kingdom 


Netherlands 25; France 23. 
RU France 38; unspecified 


Netherlands 158; 
Luxembourg 7. "pee 


All to Belgium-Luxembourg. 

Czechoslovakia 1; unspecified 88. 

NA. 

NA. 

Spain 1,010; United Kingdom 99. 

Denmark 601; Netherlands 264; 

N Spain 212. 

Austria 6,897; India 2,760; Belgium- 
Luxembourg 1,969. 


Italy 28,391; Netherlands 15,063; 
jum- 12,515. 
U i aene 26,115; Sweden 


nited Kingdom $1,311; Netherlands 
0110 Belgium-Luxembourg $84. 


350 MINERALS YEARBOOK, 1985 


Table 2.—Federal Republic of Germany: Exports of selected mineral commodities' 


—Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 United 
States 
METALS —Continued 
ld: 
Ash and residue containing gold 
value, = $672 $951 NA 
Waste and sweepings ——__ —— da $2,977 $8,974 NA 
Metal incl un t 
= uding ur wrough 
troy ounces. . 1,211 1,572 77 
Hafnium: Metal including alloys, all 
form value, thousands. — $11 $5 NA 
Iron and steel: 
Iron ore and concentrate: 
pyrite. - 9,944 8,022 NA 
Pyrite, roasted... -- 88,982 82,478 NA 
Metal: 
Scrap .....- thousand tons.. 8,172 8,268 NA 
materials —— 541 554 1 
Ferroalloys: 
Ferroaluminum 22 100 
Ferrochromium ........ 56,901 60,977 3,514 
Ferromanganes ee 48,198 94,182 19,852 
. eae 1,025 
Ferronickel _ . ~~ 214 1,084 NA 
Ferrosilicochromium — — — — — 8,179 4,184 NA 
Ferrosilicomanganese .. — — 5,184 4,380 NA 
Ferrosilicon. ~~... — 59,052 79,226 982 
Silicon metall 6,378 6,441 601 
nspecified --- 11,764 18,720 2,028 
Steel, primary forms 
ousand tons. 2,985 4,279 774 
Semiman 
Bars, rods, angles, sha 
sections as 2,866 2,889 191 
Universals, plates, sheets 
do... 5,719 5,940 704 
Hoop and strip do- 1,253 1,418 50 
Rails and accessories 
do. ___ 219 188 85 
Wire da- 305 389 28 
Tubes, pipes, fittings 
oe m 8,628 4,069 569 
Castings and forgings, ro rough 
xm 118 142 9 
Ore and concentrate NA 
JJC T 18,238 18,788 136 
Ash and residue containing lead. .. — — 18,190 18,157 uius 
Metal including all 
Doct a EFF 17,194 15,756 NA 
Unwrought_ ------------- 120,830 105742 2,179 
Semimanufactures 16,905 17,497 264 


See footnotes at end of table. 


Destinations, 1984 
Other (principal) 


United Kingdom $849; Netherlands 
"sit 996; U ited 2 

Spain $2, — 3 Kingdom $886; 

United Ki 849; Switzerland 


888; um-Luxembourg 153. 
NA. 


Austria 1,199; Netherlands 594; 
United Kingdom 508. 
Bro RN 20,049; Austria 


ar Poy Lt ,610; Se 


France 862; Italy 65; Switzerland 38. 


Francs 17. 17,260; Healy 14,102; p 
Prance 1498; Netherlands 1401; 

France 2,116; Austria 1,468. 

Italy 455; France 454. 


France 581; Netherlands 396; 
Belgium-Luxembourg 248. 


U.S.S.R. 776; France 550. 
France ance 172; U.S.S.R. 171; Nether- 


8 5 

France 59 pene East Germany 59; Nether- 
U.S.S.R. 1,078; Netherlands 384. 
ahaa 28; Netherlands 17; Austria 


Netherlands 4,482; Sweden 1,764; 
—̃ K 1,067. 
Belgium Luzembourg 178; United 
Netherlands 10,097; Italy 1 515 
xay fai Austria 14 932. France 


Denmark 3,748; France 1,599; Saudi 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 351 


Table 2.—Federal Republic of Germany: Exports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 United 
States 
METALS —Continued 
Oxides and hydroxidees 610 692 NA 
Metal incl alloys, all forma 60 59 NA 
ium: including alloys: 

Sate DOR a rere 1,568 1,471 51 
Unwrought . ~~ 92 875 NA 
Semimanufactures__......_ 883 1,240 16 
Ore and concentrate, metall - 

grade iii Te 4,020 761 NA 
Oxides oo 476 536 NA 
Metal including alloys, all forma 148 131 NA 
Mercur 76 pound flasks... 16,675 5,279 61 
Molybdenum 
and concentrate o 6,898 5,291 210 
Oxides and dii n 1,820 NA 
an hydroxides 
| Unwrought and crap 591 637 NA 
5 80 43 7 
ore and trate. kil 100 
concen - kilograms. — — 8 
Matte and speis 5,553 1,786 aes 
Oxides and hydroxidees 2,437 76 NA 
Ash and residue containing nickel .... 1,583 4,549 ase 
Metal including all 
5 e CER 1,687 9,404 144 
Unwrou cht 14,358 10,843 244 
xu nufactures _._______ 8,766 11441 8,421 
ue, z 3 
Metals including alloys, unwrought ~~ 4 e NA 
un 
and wrought: 
1 troy ounces. . 115,228 162,578 88, 198 
Platinum do 225,208 20,674 
n ^ OC 
Rheni —— i iiis 
um: 
5 value, thousands... $19 $39 NA 
ver: 
Ash and residue containing sil 
do END $2,904 $1,535 NA 
Waste and sweepings -_—-—-_-— do- $3,515 $1,886 $183 
` Metal including all t 
nee uding oys, unwrough 
troy ounces... 47,814 29,211 382 
Tellurium, elemental and arsenic .. —— 14 18 4 
Ore and concentrate 150 ME ids 
Ash and residue containing tin 8,652 3,764 1,687 
Metal incl 
F 290 M4 NA 


See footnotes at end of table. 


Other (principal) 


France 210; I 157; United King- 
dom 1 wad SINE 


Yugoslavia 
France 190; Italy 118; Netherlands 


65. 
Netherlands 59; Belgium- 


25; Italy 8. 
Nederlands EST Swlinertand 789; 
Belgium- 881. 


Netherlands 2,411; i 
poser ets 906, Actes 810 


NA. 
Brazil 18; Japan 7. 


Belgium Luxembourg 1,085; Sweden 

aly F Yugoslavia 17; United King- 

Sweden 1,626; Austria 1,410; Nether- 
lands 911. 

Sweden 7,989; Netherlands 1,108; 
United | 274. 

. 8, 995; etherlands 3,921; 


United Kingdom 1,607; France 1,054. 


Netherlands $274; Spain $267. 


France 12,877; Switzerland 11,942. 
Switzerland 108,098; France France 39,407. 
Netherlands 31,898; Japan 20, 401. 
NA. 


NA. 
Luxembourg $674; 
em  Switserland $19 ee 


Austria 4,331; Sweden 8,422; United 


—— 
NA. 
"aen Kingdom 2,005; Netherlands 


Netherlands 117; Denmark 18; 
ium-Luxembourg 8. 
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Table 2.—Federal Republic of Germany: Exports of selected mineral commodities! 


ntinu 


(Metric tons unless otherwise specified) 


Oxides and other compounds 
Siotal including alles all Rem 7. 
Vanadium: 


1988 


1984 


854,181 


United 
States 


NA 


Destinations, 1984 
Other (principal) 


a 1,144; United Kingdom 
E m 170; Italy 148; Switzerland 


ia 2,608; Hi 1 š 
Bogen dU ungary 1,976; 
Italy 5,984; Canada 4,174. 

United Ki 431; Italy 92. 
Austria 28; Netherlands 20; I 4. 
France 369; Spain 800; United 
dom 126. 

Austria 127. 

NA. 


NA. 
Romania 60; Brasil 15. 


France 860; I 2. 
France 458; U.S.S.R. 75. 


Belgium-Luxembourg 1,822. 
United 101; J ; 
ni vy" d apan 45; 
NA. 
Netherlands 36,367; um- 
woe US ml 85,895. 


Netherlands 1,007; United Kingdom 
769; H 


Netherlands 4,919. um- 
4,658; 

Italy 83,678; 25,124; France 

France 266; United Kingdom 98; 
unspecified 18,910. x 

Poland 8,156; Netherlands 2,980; 
France 2,920. 

France 38; Sweden 1. 

France 2; 2; United Kingdom 

Canada 10; India d United Kingdon 


NA. 

NA. 

un SOL a 12412 France 
N 12,412. 
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"Table 2.—Federal Republic of Germany: Exports of selected mineral commodities: 
— Continued 


(Metric tons unless otherwise specified) 


Diatomite and other infusorial earth... 


F à ; fluorspar, related materials: 


Ni 89 da- 
tic 


See footnotes at end of table. 


1988 


219,065 
46 
120,788 


821,615 
2,060 


1984 


United 
States 


10,242 


81,659 


Other (principal) 


v Frane d Lr ERR 5,855; 


Greece 1,996; Austria 2593; Brazil 176. 


France 1,914; United Kingdom 1,260; 
Netherlanie LOI. e 


France 14,882; 
6,516; Austria 


Swedia a 
France 2; Japan 
Saudi Arabia 16 : Switserland 56. 


N 
Netherlands 1,576; Belgium-Lux- 
Netherlands xd a. 15,836; 
Sweden 11,690. ` 


um-Luxembourg 


Luxembourg 18,640; France 
TS Pre ptr LE 


444. 
I 0; Switserland 18,556; 
Merle 16 000 * 
Netherlands 187, 29; 9; Belgium Lux- 
taly 72. 


€ € d United 
esr 7 


gi n) n ; Belgium-Luxem- 
N 528: Nigeria 410; France 
100. 
France 8,194; Saum senhours 
8,007; Netherlands 
Netherlands 6,623; Austria 4,1 4,151; 
Ne pires tn ,119. 


Netherlands 80,418 419; Seudi Arabia 
4,408; Italy 2, 


Denmark 218; United Kingdom 61; 
France 88. 


1,968; Italy 1,828; Austria 
Netherlands um-Lux- 
embourg 22014 Seite dad 


IE anra 2,106; 2468, France 988. 


lands 210, Mx "^ 68,890; 
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Table 2.—Federal Republic of Germany: Exports of selected mineral commodities’ 
—Continued 


(Metric tons unless otherwise epecified) 
Destinations, 1984 
1988 1984 
a d Other (principal 
INDUSTRIAL MINERALS —Continued 
2 F "168 188 NA NA. 
Oxides and hydronides *26 154 934614 872 Plande Lia, ne 
Ocho "395.986 440,076 9,521 France 71,944; Norway 14,965; Singa- 
pore 57,256. 
Crude including splittings and waste 919 1,264 20 Netherlands 456; Spain 178; Austria 
Worked including agglomerated 
F 208 NA l 76; United Kingdom 37; Austria 
Phosphates, crudess 1,925 2446 NA  Switserland 1,680; Netherlands 525. 
Natural, crude ... 1,659 1,380 580 Switzerland 475. 
Iron oxides and hydroxides, processed 144,558 171,261 11,810 France ce 26,585; United Kingdom 
Potassium salts, crude... ______- $8,258 49459 NA NA. 
Precious and semiprecious stones ether | 
than diamond: 
Natur kilograma $25,875 $98,238 12201 J 138,504; 554; China 51,771; Hong 
Synthetic _..___._____ da 22,760 26108 1508 J, 12/775 Switserland 8,114; 
VVV re eee ve 
Salt and brine 1 198 118 NA Belgium: Sweden 
— P a 1, 2, sa og dome 1,422; 
Sodium compounds, n.e.s.: 
manufactured 281,745 858,772 NA VES Nigeria 1da, o Ora 
"E 1 7 NA Italy 15,348; | . 
Sulfate, manufactured 58,706 48,21 taly 1 Nether 8,899; 
Stone, sand and gravel: 
Crude and partly worked ^ 
thousand tons — 1,119 1,182 ®© Netherlands 990; Switserland 69; 
Worked ....... ~~~ do.. -- 50 40 0 8 
' ; iir o 211 161 NA Netherlands 87; France 85; Belgium- 
Gravel and crushed roc do 9,907 9915 NA Netherlands Switserland 1,006; 
Belgium- 408. 
Limestone other than dimension 
Se 81 57 NA Netherlands oy : = 
and quartzite._____ do 124 111 — 40; Nether- 
Quarts and quartzite. ( a n N. 
Sand other than metal-bearing 
do... 7.852 7,142 NA Netherlands 5,291; Belgium- 
Luxembourg 916; Austria 405. 
Sulfur: 
Elemental: 
Crude including native and 
byproduct ____________- 461,821 509,686 — NA Notherlands 233,674; Denmark 
56,314; United Kingdom 41,728. 
Colloidal, precipitated, sublimed .. 314 450 NA igium-Laxembourg 152; Nether- 
Dioxide.__________________ 18,088 23,326 NA Austria 9,982; Netherlands 6,781; 
Belgium-Luxembourg 4,829. 
Sulfuric acid... 648,629 569,648 — NA NA. 
Talc, steatite, soapstone, pyrophyllite _ . 4,668 NA Netherlands 1,228; Yugoslavia 688; 
Vermiculite, perlite, chlorite______ __ 1 12 NA Luxembourg Nether- 
mm . ix MO Laer, Austria one 
Crude_________ thousand tons r 15 NA Netherlands 1,41 
Slag and dross, not metal-bearing w M ssi, France i. 
do- 3,261 8,730 1 


Netherlands 2,580, France 982; 
Belgium- 90. 
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Table 2.—Federal Republic of Germany: Exports of selected mineral commodities! 
—Continued 


Destinations, 1984 
Commodity 1988 1984 
jr Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 5,562 4,996 NA Auxis 2,989; Sweden 608; Finland 
Carbon black P7777 : 
24,580 8,086 494 France 1,604; United Kingdom 745; 
Gas eanrb on 110,906 120,760 1,195 France 26,508; Austria 18,568; 
Belgium-Luxembourg 11,388. 
Coal: 
Anthracite and bituminous 
thousand tons 10,582 10,489 NA France 3.705; T 8 
Briquets of anthracite and bituminous : 
JAWA da. 409 627 NA United m 
Lignite including briquets . da- 661 860 NA Belgium Luxembourg 1; Nether- 
Coke and semicoke do. 4,129 6,500 NA e 11 France 
eme = 2181, United Kingdom 918. 
Manufactured. million cubic feet. — 72 EN 
Peat including briquets and Itter. 528,189 866% NA — Netherlands 681,250; France 118,099; 
M Switeerland 6157. ' 
Crude. thousand 42-gallon barrels.. 8,187 8 V 
: 
Liquefied petroleum gas 
da- 8,309 5,940 86 F 
Gasolin -=-= do 18,762 11,981 126 Switserland 4164; France 2400; Aue 
Mineral and --do..-- 1 1 -— of South Africa 120; Nether- 
nd x zs "ande 106 Belgium Lusenbourg 
Kerosene end jet fuel_ _ da- 8,583 9,088 ($) a NHBIADdE 1, 
Distillate fuel oi! do 1,268 8,418 1 nge la Netherlands 1, 411: 
Lubricants ....- do... 633 14 Luxembourg 587; United 
Residual fuel oil do- ae ie U iom 4603; — 
mE m m bunkers 5,468. 
Bitumen and other residues 
ENDS 2,262 2212 9$ !. SES Den: 
Bituminous mixtures... do. 111 118 ($ Netherlands 80; Switserland 23; 
um-Luzembourg 15. 
Petroleum o da 1,864 1,974 4 Netherlands 572; France 468; Austria 
"Revised. NA 


Not available. 
Muhle prepared by staff, Branch of Geographic Data. 
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Table 3.—Federal Republic of Germany: Imports of selected mineral commodities: 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
METALS 
Alkali and alkaline-earth metals: 
mea. ins 28 4 A 
metals . 210 871 7 
Alumin 
Ore and concentrata - thousand tons_ — 8,156 4,066 1 
Oxides and hydroxi dees 468,471 701,868 — 2,271 
Ash and residue containing aluminum . 40,068 62,261 8 
Metal including alloys: 
JJ»; UNE PII E 192,452 208,892 4.979 
Unwrought |... 222-22 ll-- 592,141 722.78 7,655 
Semimanufactures_ 9... — 299,920 $07,586 2,526 
An : 
Ore and concentrate... - 1,706 2,181 pa 
Oxides s 5,167 5,586 140 
Metal including alloys, all forma 871 582 NA 
Arsenic: Oxides and acids 369 884 à 
8 
and 
Metal including mE. all forms - = a c 
| 888 808 248 
Bismuth: Metal including alloys, all 418 850 8 
Cadmium: 
Oxides and hydroxides _ .....- 685 511 s 
Metal including alloys, all forma 184 NA 
Cesium and rubidium: Metal including 
alloys, all forma value, thousands. — $7 $9 $8 
Ore and concentrate... — 247,187 887,907 84,804 
Oxides and hydroxides ............- 1,918 1,914 10 
_ Metal incl alloys, all forma 1,294 86 
Cobalt: 
Ore and concentrat a 5 17 one 
Oxides and hydroxides |... 409 448 a 
Metal including alloys, all forma 2,009 2,678 64 
Columbium and tantalum: 
Ore concentr ata 870 641 NA 
Ash and residue containing columbium 
Metal including alloys, ail rma: ^^ UE ee 
Columbium rai nd "RS 41 82 29 
tamen 126 157 117 
Conger: ad concentr ata 496,262 550,531 E 
Matte and speiss including cement 
JC oper PRIN RR 11,858 2,724 a 
Oxides and hydroxides |... 979 1,189 2 
Sulfate... ee ee Sees 10,756 11,495 85 
Ash and residue containing copper 17,921 17,768 709 


Sources, 1984 
Other (principal) 


All from United 

Australia 1,472; Guinea 1,468; 
Sierra Leone 

W 44 1175 197; Guinea 192,685; 


Nen 9.5107. Netherlands 9,548; 
Norway 6 ,016. 

Netherlands 56,279; United King- 
dom 47,880; BO, Belgium- Luxem- i 


MCA a 489; H- Kingdom 


E 


* 


| France 1.581; Belgium China 971. 


8114 U; um-Luxembourg 408; China 
4; United Ringuom 2 
um-Luxembourg 178; France 


Japan $3. 


NA. 
Peru cele ae Kingdom 75; Ja- 


“Kingdom 25; Republic of Korea United 


Belgium . Nether- 
lands 167; France 143 . 


France $1. 

lic 2965 "qu Africa 44446 
China 565; Italy! ; Poland 846. 
United apo ; Japan 818; 


Belpium-Luzembourg 165; fler 


ifs; France 64. 55: Finland 


Zaire 1 08872 Zambia 362; France 
NA. 


Thailand 584; Nigeria 198. 

NA. agn ! 
nited ey 18; Belgium- 

Papua New Guinea 191,245; Mexi- 
co 0 150,879; Poland 137,600. 

Ar 1,500; France 505; Cy- 

Belgium-Luxembourg 632; Italy 

Czechoslovakia 2,614; Belgium- 
N 2,582; U.S. S. R. 


I ly 4,820; Meiste oh 8,086; 
nited Kingdom 1,992. 
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Table 3.—Federal Republic of Germany: Imports of selected mineral commodities! 


—Continued 


Commodity 1988 1984 United 
States 
METALS —Continued 
Copper —Continued 
Metal including all 
Scrap... 8 FF 205,405 211,756 4, 658 
Unwrou ht! 518,073 592,722 3, 500 
Semi manufacture ..—.._—-— 258,562 298,568 1,418 
Gallium: Metal including alloys, all forms 14 11 8 
Germanium: Metal including all 
forms ono = 8,700 5,000 m 
Ash and resid taining gold 
residue con 
value, thousands. _ $26,394 $8,717 $609 
Waste and sweepings ~- — — - - - do $22,660 $95,047 NA 
Metal tea unwrought and 
thousand troy ounces. _ 1,965 2,352 22 
Hafnium: Metal including alloys, all forms 
kil - 500 200 
Iron and steel: * 
Iron ore and concentrate: 
roasted pyrite 
x 85,497 42,568 8 
Pyrite, roasted __ ~~ do 88 89 tes 
Metal: 
AA do- 1,800 1,785 10 
Pig iron, cast iron, related materials 227,815 266,525 52 
Ferroall 
Ferroaluminum — ......... 148 502 NA 
Ferrochromium ----- 207, 662 244,644 2,017 
Ferromangan ese 98,243 87,111 NA 
Ferromolybdenum ........ 4,588 5,401 183 
Ferronickel |... ~~~ 78,107 99,327 NA 
Ferrosilicochromium . — — — — — — 5,753 12,520 NA 
Ferrosilicomanganese — — — — — — 115,960 122,685 NA 
Ferrosilicon |... 195,001 241,655 422 
Silicon metall 65,637 76,551 2 
Unspecified |. 13,075 15,827 552 
Steel, pri forms 
SNR thousand tons 1,904 2,000 3) 
Bars, rods, angles, shapes, 
~~ DERE UN 4,517 4,129 1 
Universals, plates, sheets 
EORPA 8,884 8,652 8 
Hoop and strip- -- do 623 602 1 
Rails and accessories — do 17 12 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


France 47, 583; United Kingdom 
43,699; Netherlands 35,244. 
Chile 126,817; Poland 81,642; Zaire 


prim N oriands 


Belpium-Luxembourg 2; France 2 


United Kingdom 
Vasembourg 2,100; Switserland 


1,009; Danmark etr 


Sweden 
Sweden 410; Belgium- Lux 
$1,782. 


Switzerland 586; U.S.S.R. 445; 
North Korea $45. 


Brazil =e Liberia 6,278; Can- 

Netherlands 614; France 358; 
United 220. 

Canada 78,392; Brazil 66,944; 
France $2,078. 


gi Terr ETT 058; Uni 
om 1,817; Austria 514 
Greece 49,754; New Caledonia 
28,227; 


Zimbabwe 10 2,182; 


N 845. 
N 94722 1 17,671; 


France 5016; Brazil 8,208; United 


-Luxembourg 541; Nether- 
—— East Germany 250. 


i rane EM AH maa 


1 France 
Belgium: Netherlands ge 


neri 8; Poland 8; Sweden 
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Table 3.—F'ederal Republic of Germany: Imports of selected mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 
pron: Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
ufactures —Continued 
Wire thousand tona. 272 299 1 3 N 89: France 
Tubes, pipes, fittings .. do- 832 990 1 Italy 194, Fra Trangs ITI; Notherlands 
and i 
— cua d 81 15 $ ciet or many 58; France Doa 
Lead: 
Ore and concentrate. ....--------- 217,758 206,123 ao 9 41,056; ri a 27,640; 
e 9,924 9,847 §1 RS Tt m Ji S 
Ash and residue containing lead 16,091 28,584 1,296 8,856; France 6,877. 
Metal including alloys: 
777 80,886 69,865 NA — 1 etes B 
U (AAE EEEE CE RC EA EAA 118,670 144,682 224 United 1 
nwrough 8, 44, 3 "i 
Semimanufactures .  .--------— 8,808 8,695 5 — 2085, 
Lithium: 
Oxides hydroxides P 641 674 881 China 192; France 75. 
Metal incl alloys. all forma 18 21 1 United Kingdoee 20. 
ae „ uding alloys: „ 2,086 8,194 109 Italy mid Netherlands 7442 
U Oe ee ERR NER RR RE 4 1 N 
Dieron [LEE E. 
Ore and concentrate, metallurgical-grade 434,261 585,843 19 Aurel of South [cm prd 
Orides 2.974 4,467 88 mb ,558; Japan 
Metal including alloys, all forma 5,468 6,102 220 Republic of South Africa 8 342; 
France 517. ini 
Mercury... ~~ 76-pound flasks... 16,249 12,860 A “nae ale Algeria 2,065; Nether- 
Mol : 
ando concentrate 19,061 18,597 4.622 Caney Tis Canada 2,615. 
and hydroxides ___________ 274 192 7 ted Kingdom 108; Netherlands 
Metal including alloys: E: 2 
Scrap - - - erra emm -= 488 504 NA N me Italy 39; United King- 
Unwrought ||... LL LLL. 34 180 14 France 54; Sweden 24; United 
" imanufactures 282 830 43 Austria 234; United Kingdom 34. 
Ore and concentrate 115 14 -- Australia 49; Italy 23. 
Matte and Speis 11,999 12,239 3 Ames Canada 2,881; Al- 
Oxides and hydroxides ___________ 186 383 1 Japan 161; Canada 134; Nether- 
Ash and residue containing nickel! 2,087 3,262 72 Netherlands 979; um- 
Metal including alloys: ae mag 
Cs ne ate Re M i E 4,902 8,889 1,201 France 8,640; Netherlands 780. 
Unwrouh t! 44,831 48,284 8,549 Ur: 17,104; Australia 5,786; 
Semimanufactures.. 6,654 7042 475 France 3,549; nited Kingdom 
55 
Ash ue containing platinum 
thousands_ _ $1,627 $9,765 $2,821 bere 20 m ^ 55 Republic 
Waste and sweepings _______ da $88,200 $38,267 $3,963 Norway! 5,029; Netherla lands 


See footnotes at end of table. 
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Table 3.—Federal Republic of Germany: ampere of selected mineral commodities! 
ntinu 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1988 1984 United m 
METALS —Continued 
Platinum-group metals —Continued 
Metals pest alloys, unwrought and 
gm 5 troy ounces. _ 857,613 567,661 68,605 U.S.S.R. 187,229; Switzerland 
25 United Kingdom 
Platinum do 491,918 551,194 96,612 Switzerland 145,046; United King- 
om i 
Unspecified |... da 170,588 270,866 74,757 United om 108,784; Republic 
ea li of South Africa 58,406. E 
PPE MR OON ORAE TONER 129 185 NA NA. 
Rhenium: Metal including all forms 
Selenium, elemental aid on d E 26844 28,214 NA NAY i 
Silicon, hich-purit Lr 54 ( United Kingdom 12; Denmark 4; 
Sweden 4. 
Silver: 
Ash and residue a silver 
value, thousands. - $84,794 $46,548 $30,611 United Kingdom $5,494; Canada 
Waste and weepingg do... $19,469 $15,245 $534 Mexico $4 049; Miror Kingdom 
$1,879; Sweden $1 
Metal 8 unwrought and 
troy ouncea — 85,679 83,652 4,171 Sweden 6,322; France 4,931. 
Tellurium, elemental and arsenic — ~~ —_— 74 89 PN gear 2 eei 25; Nether- 
= lands 22; Sweden 
Ore and concentrate... - 2,166 1,865 _. Bolivia 677; Burma 400; Zaire 215. 
F 82 77 3) hio EK 45; Italy 20; Ja- 
Ash and residue containing tin 2,068 8,138 1,222 Malaysia 2,900; Netherlands 1,892; 
Metal including alloys FS 
Beran see eee oe ee 282 284 NA gr a 66; Netherlands 56; 
Unwrought ..------------- 16,662 18,819 92 Indonesia 422 ; Malaysia 2,887; 
Semimanufactures _ 156 243 NA United om 57; Denmark 46; 
. Belgium- uxembourg 23. 
Titanium: 
Ore and concentrat,a - 403,732 455,686 -- N 3 Canada 99,530; 
Osid os . 28,487 20,045 3,657 France 5,846; Belgium-Luxem- 
Ash and residue containing titanium 195,938 214,818 -— Canada 126,437 ; Turkey 7,092; 
TS Thailand 998. 
Seren oe Ee EL us 128 788 73 ie 5 Kingdom 124: 
Unwrought t 891 2,125 271 Japan. 1,133; U.S.S.R. 436. 
3 1,027 1,860 108 Japan 833; United Kingdom 236. 
J 8,841 7,296 50 China 3,431; Canada 1,006; Peru 
Oxides and hydroxidees 11 1 3) Mainly from China. 
Ash and residue containing tungsten ... 281 212 6 France 119; Austria 40; Nether- 
Metal including alloys: : 

C: PEENTE E snc ͤ 422 519 10 4 91105 Kingdon 119; Netherlands 
Unwrought .-------------- 444 620 13 Austria 380; T United Kingdom 118; 
Semimanufactures___________ 80 102 15 Austria 55; Belgium-Luxembourg 

Uranium and/or thorium 
Ore and concentrate... _- 9$ 6 _. All from France. 
and ether pound 25 24 10 NA. 
Metal including alloys, all forms: 
Uranium 1,833 1,618 NA Australia 950; Republic of South 
Africa 467; ce 173. 
Thorium value, thousands_ — $5 $19 NA NA. 


See footnotes at end of table. 
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Table 3.—Federal Republic of Germany: pr, D of selected mineral commodities' 
—Continu 


(Metric tons unless otherwise specified) 


INDUSTRIAL MINERALS 


See footnotes at end of table. 


1988 


9,712 


17,565 
161,964 


1984 


9,943 
14,488 
209,419 


118,175 


21,810 
5,865 
1,867 

263,684 


NA 


74 


Sources, 1984 
Other (principal) 


we 1; United 
Finland 1 600 China 50. 
Italy 2.750; Israel 370. 
NA. 
Canada 239,284; Australia 79,080; 


Greenland 59,895. 
Netherlands 3,870; France 3,580; 
Italy 2,217. 
um- 


,644; Unit- 


Kingdom 7,606; Netherlands 


Netherlands 5,464; Italy 3,264; 
: arg 2508 


Beds 83,69 Fao 


18,026. 

France 16,082; Netherlands 8,015; 
Yugoslavia 2,706. 

Australia 87,894; Republic of 
8 Africa 84,456; Nether- 


NA. 
. 8: United 


France 174; Sweden 56. 

China 8,908; Peru 727; Nether- 
ve Kingdom en France 187; 
sar pote come noA; ; Belgium- 


All from East Ge 


Greece 49,885; Iceland 16,375; Italy 
12,640. 


USSR. 4,789; Yugoslavia 4,687; 


N wey 17.486 U.S.S.R. 4,357 
O 9 V0. 8. S. , , 
Italy 2,578. 


Ireland 2. 
uit 7 s Austria 2,067; France 
Canada 86,683; Italy 17,452; 
U.S.S.R. 8 
France 103,095; Turkey 21,201; 
China 20, 555. 


Turkey 61,142; Lux- 
embourg 1218. 


"e 10,289; Turkey 6,603; Italy 
Israel 4,784; United Kingdom 646; 
Belgium-Luxembourg 502; East 


4 
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Table 3.—Federal Republic of Germany: Imports of selected mineral commodities’ 


ntinued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1983 1984 United 5 
States Other (principal) 
INDUSTRIAL MINERALS —Continued 
i tonite 
tonite... LLL LLL LLL ll2- 82,442 82612 6,141 5 44,812; Turkey 13,294; 
opi 
Ceramic sae . 108,207 76,084 66 29,885; East Germany 
16 216048 Czechoslovakia 14,416. 
Chamotte cart 56,879 59,049 6,612 Ceschoslovakia 28,607; France 
Fire clay 64,442 92,846 1,820 France 41,681; Czechoslovakia 
Fullers eart bz 5,649 4,598 — 2,970 United Ki 1,443; Spain 
Kaolin LL ------------- 910,815 105,515 United Kingdom 410,976; | 
Unspecifl d 155,619 126,688 — 8,426 40,196; Nother- 
lands 31,955; Austria 19,245. 
Cryolite and chiolit . --------- 1,730 1,686 -. All 
Gem, not set or trug carata.. — 684,446 470,999 4,896 ium- 210,940; 
USSR 67,508; India 66,748. 
Industrial stones da- 989,371 1,082,628 31,899 $60,877; 
public of South er 908,014; 
Diatomite and ether infusorial earth. 86,791 87,868 1,841 Denmark 20,741; France 8,750. 
, fl , related materials: 
Feldspat 54.356 51,164 1 N 6845: Italy 15,058; Fin- 
or 8 176,124 194,558 8 of South Africa 42,612; 
81,868; China 19,555. 
Unspecified 50,597 62,084 _. N 49,578; Nether 
à is. 
Fertilizer 
Crude, n.e.ss 22222-2222. 80,282 29,422 1,249 Netherlands 19,891; Belgium- 
Luxembourg 9.244; Italy 1,519. 
Manufactured: 
Ammon ia thousand tona 198 199 zu 5 Austria 33; Nether- 
Nitrogengus 3 do 2.447 2,168 NA NA. , 
He ata RS 796 821 NA NA. 
Unepecified and mixed r nixed ___ do... 1655 1,520 y: Nethe lands 227; Belgium-Lux 
do ; : r ; um-Lux- 
215; Austria 200. 
Graphite, natural 28,869 81,983 8 China T 25 Austria 8 516; Nor- 
wa 
it and plaster... 758,492 822,924 79 Frente 556 556,823; Austria "il: Er 
Belgium- Luxembourg 41, 
JGG ee NIE Ne RENT COR FER RR 1,190 961 67 Chile 482; Japan $78. 
— and related materialss 7 88,902 60,760 Nepublic of AFA uth Africa 20,895; 
ce 3,044. 
RAN sooo tee eee eS 285,015 832,255 -— France 218,885; East cane 
16,159; Czechoslovakia 14,475. 
um compounds: 
rn 14,395 5. 779 2 Greece 2,824; Spain 1,218; Nether- 
Oxides and hydroxides 1961 897,224 2,681 Greece 70,962; Netherlands 52,820; 
EM China 51,478. 
Crude including splittings and waste 10,515 10,842 129 India 5,047; nane 1,527; United 
Worked including agglomerated split- ais 
tni. a oe eee eee 644 609 16 France 220; um" A ccembour 
216; Austria 46. 
Nitrates, crude__________________ 1,468 1,601 ud 
crude thousand tona. 2.081 1,983 828 Israel ise Republic of South 
Pigments, mineral: 
Natural, crude . - .------------— 164 2,666 eee Austria Ten . 110. 
Iron oxides and hydroxides, procensod — 15,867 17,858 1 
Potassium salts, crude _ 12,893 26,933 t East Germany 25,689; ; Belgium- 
Precious and semiprecious stones other than 
NaturlalslOLnLALsLLLL 900 1.485 620 iar = 581; Republic of South 
rica 56. 
Synthetic oou 23 29 7 | Switzerland 13; Bulgaria 5. 


See footnotes at end of table. 
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Table 3.—Federal Republic of : rts of selected mineral commodities! 


(Metric tons unless otherwise specified) 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Briquets of anthracite and bituminous 
coal do 


8,881 
88,277 


141,788 


ba peer Y: we Finland 00,924; 
— 
476,827. 
e 
Germany ieee 


Sweden 120; Austria 96; Italy 79. 
Italy 488; Portugal 174; Spain 48. 


Canada 180,889; Poland 86,547. 
. 


J 
Sweden 3,094; 
14,594; 5 10,210 
Italy 1 | 
Greece 72,210; H 19. 
Republic o of South Africa 10,188. 
Norway 521; Austria 229; Spain 99. 


ium-Luxembourg 702; France 
Bethe: Austria 109. = 


Trinidad and Tobago 16,226; Den- 
mark 194. 


Netherlands 740; France 358; 


Pree 24 12; Netherlands 17,627; 
United 8,258. 


United 10; Netherlands 
T; Republic of South Africa 


4. 
Poland 3,014; Republic of South 
Africa’? 294; Austr alim 696. 


126; U.S.S.R. 
84,108; Poland 1,182. 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 363 


Table 3.—Federal Republic of Germany: Imports of selected mineral commodities? 
— Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1988 1984 : 
ty United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Crude . thousand 42-gallon barrels. 481,847 490,617 United 129,628; Libya 

NER T i 17322888, Nigeria 10,615. 

: --de...- 421 1 NA Netherlands 2,214; United 
Liquefied petroleum gas.. 8, ,A24 dom 1518; 4; 1 
Gasolinos do 175 98,978 188 USSR. 

= 18.708 Deletes buzemboarg 
Mineral jelly and wax do- 1,385 1,597 8 France 202; Netherlands 188; 
Kerosene and jet fuel do 16,701 16,086 116 Netherlands 11,50 
jet 6, 6, 2026 gs 878 
Distillate fuel oil I.. do... 127,955 118,888 — 233  Notherlands ; U.SS.R. 
Lubricants do. 2,511 2,650 93 United | — 554; 1450 451 
———————— ——— 904. 5 
Residual fuel oi do____ 60,006 57,947 2 22 848; USSR. 
N 
i 4701. 
=< do 2,026 2,447 ( Netherlands 853; East Germany 
| m 578; France 270. 
Bituminous mixtures do... 182 190 4 F 
um- 
Petroleum coke... do____ 1 6,901 Argentina N 269. 
Unspecified .........— deudas MS xs fron Rant — 
"Revised. NA Not available. 
by staff, Branch of Geographic Data. 
Lees than 1/2 
COMMODITY REVIEW 
METALS Aluminum.—The FRG was Europe’s larg- 


The FRG was a well-known producer of 
rare and specialty metals, which were grow- 
ing in demand to satisfy the needs of high 
technology. In addition to precious metals, 
cesium, germanium, indium, rhenium, ru- 
bidium, selenium, tantalum, and tellurium 
were produced. The FRG was the second 
largest producer of selenium metal, after 
Belgium, and Hermann C. Starck Berlin 
dominated the rhenium market. The princi- 
pal producers of these metals were Degussa; 
Hermann C. Starck Berlin; Otavi Minen 
AG; Ingal International Gallium GmbH, a 
50% subsidiary of Vereinigte Aluminium- 
Werke AG (VAW); and W. C. Heraeus 
GmbH. Two gallium plants with expanded 
capacity and a new tantalum electron-beam 
furnace became operational in 1984. The 
FRG was the principal supplier of cesium 
rubidium compounds to the United 
tates. 


est producer of primary aluminum, with a 
capacity of 798,000 tons. The smelters ran at 
94% capacity. VAW, headquartered in 
Bonn, was the FRG’s largest producer, with 
16 aluminum production locations and one 
gallium facility. VAW was totally owned by 
the Government concern Vereinigte Indus- 
trieunternehmungen AG. The 1985 metal 
production of VAW declined slightly to 
418,700 tons, or over 55% of total domestic 
output. VAW had a 10% holding in the U.S. 
company HALCO (Mining) Inc. of Pitts- 
burgh, Pennsylvania, and owned 100% of 
V.A.W. of America Inc. of Ellenville, New 
York. Domestic consumption, supplemented 
by imports, was 1.16 million tons and was 
expected to rise 2% to 3% in 1986 as a 
result of the improving West German econ- 
omy. 

Copper.—Mine production of copper ore 
continued its gradual decline, but the out- 
put of metal processed from imported mate- 
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rials increased. Exploration for copper ore 
in the FRG began in the 1970’s and resulted 
in the discovery of several deposits in the 
Werra-Fulda Basin of the Hessen region, of 
which two were considered to be highly 
promising in 1985. 

There were six operating copper rolling 
mills, three of which were continuous cast 
rod, and the other three were hot-rolled rod 
plants. The largest mill was Kupfer Walz- 
werk Berlin AG (KWB), of which AEG 
Kabel AG and Kemper AG had equal inter- 
ests. The two partners in KWB also oper- 
ated their own hot-rolling mills, Kabel at 
Rheydt and Kemper at Duisburg. 

The FRG's first cold-rolling mill was 
established by Lacroix and Kress AG, a 
subsidiary of the Raytheon Co. of the Unit- 
ed States, in Bramsche in 1977, and had 
operated at near capacity for at least the 
past 5 years. 

Ferroalloys.—The production of ferroal- 
loys had been declining for years, except for 
a rise in 1984. The FRG's ferroalloy indus- 
try is relatively young and has nine pro- 
ducers.* Despite its small size, however, the 
ferroalloy sector was specialized in terms of 
the number of producers and the scale of 
operations. The works are almost all of 
medium size; a few are in major industrial 
cities such as Cologne and Nuremburg, 
while most are in economically weaker 
areas such as Weisweiler, Goslar, or Hartz, 
and Pocking in Bavaria. They are often the 
major local employer. At least 20,000 people 
were directly or indirectly dependent on the 
country s ferroalloy industry. 

Ferrosilicon, calcium-silicon, and silicon 
metal were produced exclusively from in- 
digenous materials, although ores were im- 
ported for the production of all other fer- 
roalloys. Ferroaluminum, ferronickel, and 
ferrosilicomanganese were not produced in 
the FRG, partly because of high power 
costs. In some cases, FRG's producers had 
the advantage of flexibility in using alterna- 
tive grades of raw materials. Gesellschaft 
fur Elektrometallurgie mbH, for example, 
could have used either vanadium pentoxide 
from vanadium-containing blast furnace 
slag, ashes, or oil refinery residues.’ 

Iron and Steel.—The FRG's iron ore pro- 
duction rebounded in 1985, following a grad- 
ual decline. About 620 workers were still 
employed by the iron ore mines, operated by 
two companies in the south. The Leonie 
Mine at Auerbach, operated by Eisenwerk- 
Gesellschaft Maximilianshutte mbH, was 
the largest; the only other iron ore producer 
was Barbara Rohstoffbetriebe GmbH, with 
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a small mine at Wohlverwahrt-Nammen. 

The FRG was the world's second larg- 
est importer of iron ore. In 1985, imports 
amounted to 45.1 million tons, 18.6 million 
tons of which was pellets. Australia, Brazil, 
Canada, and Sweden were the main suppli- 
ers. 

The 1984 steel recovery continued in 
1985. The FRG ranked fifth in the world in 
steel production, at 6% of the total. Since 
1974, however, the FRG’s steel production 
had declined by 26%, and the number of 
employees fell by 3296, to 215,000 workers 
in 1985. The decline was partly a result of 
capacity cutbacks initiated by the European 
Economic Community (EEC). A major re- 
duction of steel preduction capacity has 
been under way in the FRG since the mid- 
1970’s, owing to slumping domestic and 
foreign demand and increased international 
competition from newly industrialized 
countries, such as Brazil and the Republic 
of Korea. The FRG’s Iron and Steel Federa- 
tion was actively seeking more subsidies 
from the state and the EEC to compensate 
for losses, but the EEC Commission finally 
ruled against the Federation. Raw steel 
capacity at the end of 1985 was 61.4 million 
tons. The FRG’s steel industry was export- 
dependent, and in 1985, it was exporting an 
average of 797,000 tons per month, a sizable 
increase over that of 1984. Most of the steel 
was delivered to neighboring EEC countries 
and the United States. 

The FRG’s rationalization programs have 
been difficult to implement, largely because 
of the private ownership of the bulk of the 
industry. Proposed mergers, such as Krupp- 
Hoesch, Thyssen-Krupp, and Klöckner- 
Krupp, have all failed to materialize. The 
absence of mergers, however, redirected the 
companies into specialized fields. Hoesch, 
for example, went into the coated sheet 
sector, and Krupp AG, into carbon flat 
products and stainless steel. There was also 
a trend to rationalize output by an ex- 
change of product programs.* 

Thyssen AG was the FRG's largest steel 
company and ranked eighth in the world, 
producing 11.07 million tons in 1985. Profits 
were up dramatically at $156.3 million,’ 
from $38.0 million in 1984. The sales of 
semifinished products fell, however, partic- 
ularly to the United States, largely because 
of a 3-month modernization of the Belcker- 
werth slabbing mill. Thyssen AG's steel 
work force fell by nearly 1,200 in 1984, and 
about 1,600 jobs were to be lost in 1985 and 
1986. In a further step toward its restruc- 
turing, the company announced plans to 
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rationalize Thyssen Niederrhein AG and 
Thyssen Edelstahlwerke AG. Thyssen AG’s 
electric arc furnaces at Oberhausen and 
Witten were to return to 3-shift operation, 
and continuous casting capacity at the 
Thyssen Ruhrort works was to be expanded. 
The Thyssen Niederrhein works was to 
close its 320-millimeter light bar and sec- 
tion mill at Oberhausen. In addition, the 
No. 2 wire rod mill at Oberhausen was to be 
expanded to produce 18-millimeter diame- 
ter wire rod. 

Plans were drafted by the Saar regional 
government and the Federal Government to 
rescue the ailing Arbed Saarstahl GmbH, 
through a takeover and a merger with an 
interested company. Dillinger Hiittenwerke 
AG was considered as a likely partner. The 
company employed almost 14,000 workers 
in the fall of 1985. The Arbed SA Steel Co. of 
Luxembourg was the parent of the bank- 
rupt Arbed 

Lead and Zinc. —The output of lead ore 
had been decreasing because of ore deple- 
tion, difficult mining conditions, and unfa- 
vorable market conditions. Preussag AG, 
the major mining company, was considering 
shortening working hours and periodically 
discontinuing operations at its lead and zinc 
mine at Bad Grund, in the Harz Mountains. 
The Rammelsberg Mine at Goslar, just 
north of Bad Grund, produced about 280,000 
tons per year of ore with a metal content of 
19%, while the Bad Grund Mine turned out 
400,000 tons of ore containing 10% metal. 
Two-thirds of the lead and one-half of the 
zinc reserves of the FRG were contained in 
the Harz Mountains of Lower Saxony. 

Tin.—Production of tin from imported 
materials continued to decline gradually 
but steadily. The FRG was only a small 
producer of tin metal. It ranked third, 
however, in installed capacity to produce 
tinplate, at 1.6 million tons, although pro- 
duction was about 750,000 tons. The three 
major producers of tinplate were Ewald 
Giebel KG, Hoesch Werke AG, and Rassel- 
stein AG. During the year, Giebel installed 
a new Sendzimir rolling mill for the manu- 
facture of thin plates, with a maximum 
width of 1.05 meters and in thicknesses of 
0.08 to 0.49 millimeters and 0.50 to 4.00 
millimeters. In the first half of 1985, the 
FRG exported 132,751 tons of tinplate.* 


INDUSTRIAL MINERALS 


The FRG was an important consumer and 
producer of industrial minerals, such as 
bentonite, ceramic and refractory clays, 
natural crystalline graphite, gypsum, lime- 


Stone, potash, salt, silica sand, and sulfur. 
The FRG's output of sulfur from natural 
gas increased in 1985 to a record-high level. 
Total West German industrial minerals pro- 
duction is usually between 50 to 60 million 
tons per year, excluding sand and gravel. 
Sand and gravel accounts for 150 to 300 
million tons per year, mined from over 3,200 
deposits. North Rhine-Westphalia, the most 
industrialized and diversely populated 
State, was particularly rich in industrial 
raw materials such as ceramic and refracto- 
ry clays, coal, dolomite, limestone, salt, 
silica sand, and others. The FRG’s largest 
ceramics manufacturer, Villeroy & Boch 
AG, and three of the FRG’s most important 
glass manufacturers were in that State. 
Altogether, 156 of the 500 largest West 
German companies had their offices in 
North Rhine-Westphalia, including the 
chemical giant Veba, the steel and ceramics 
company Thyssen AG, and the energy com- 
pany Ruhrkohle AG. 

Barite.—The production of barite in the 
FRG has remained constant since 1978, 
with a minor upward fluctuation in 1980. 
The FRG has been Western Europe’s larg- 
est barite producer for 15 years, mining 
about 400,000 tons per year. All production 
has been for domestic consumption in the 
chemical and filler industries. About 50% of 
barite requirements was imported. Sachtle- 
ben Bergbau GmbH, a subsidiary of Met- 
allgesellschaft, was the major producer, 
with mines at Dreislar and Clara. The 
Dreislar barite mine, the largest at 90,000 
tons per year, was in the Harz Mountains, 
and the Clara fluorspar-barite mine and 
flotation plant were at Wolfach in the Black 
Forest area. The mill produced several bar- 
ite products, as well as acid-grade fluorspar 
concentrates and minor amounts of ceram- 
ic-grade fluorspar. The company produces 
about 160,000 tons of barite per year. 

Many previously worked mines were con- 
sidered uneconomical because of high min- 
ing costs in complex geological structures. 
Barite deposits generally occurred in veins 
up to a maximum thickness of 20 meters. 
They were found in Baden-Wiirttemberg, 
Bavaria, Lower Saxony, and North Rhine- 
Westphalia. Those in Bavaria and Baden- 
Wiirttemberg were closely associated with 
fluorite. In addition to Sachtleben Bergbau, 
there were a few smaller companies mining 
about 5,000 to 10,000 tons per year, such as 
Feldhaus Schwerspatgrube GmbH at Eisen. 
The Bad Lauterberg Mine was operated by 
Deutsche Baryt-Industrie Dr. Rudolf Alber- 
ti & Co., and owned equally by Sachtleben 
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Bergbau and Kali-Chemie AG, the FRG’s 
other major barium chemicals manufactur- 
er. There were two mines at Bad Lauter- 
berg—Wolkenhugel and Hoher Trost, the 
latter being the older and operating only 
occasionally. 

Cement.—Cement production in 1985 was 
the lowest in recent years, because of de- 
creasing demand from the construction in- 
dustry. There were about 39 operating com- 
panies, with over 60 plants throughout the 
country. The cement industry attempted to 
adjust its capacity to the long-term outlook 
by closing plants or reducing production. 
Dyckerhoff Zementwerke AG, of Wiesba- 
den, the second largest producer, stopped 
output of clinker in Bonn and Neuwied, 
although these plants continued grinding 
operations. Nordcement AG closed its 
works in Wunstorf, as other companies 
made plans to shut down operations tempo- 
rarily. 

Readymix Zementwerke GmbH & Co. in- 
stalled a tube cooler at its Beckum plant, 
where the company has been reconditioning 
its main production line. Additionally, fly 
ash storage silos have been ordered by two 
other plants.“ 

Clays.—The West German Government 
has long supported a high technology ad- 
vanced ceramics program. A number of 
West German companies are involved in 
research and production of advanced ceram- 
ics finished shapes, such as Feldmuhle AG 
(oxide-based ceramics), Hoechst AG (oxide 
and nonoxides), Friedrichfeld AG (oxides), 
Hutschenreuther AG (oxides), Degussa (cat- 
alysts), Didier-Werke AG, and BASF AG." 

Clay was mined throughout the country, 
but the most important deposits were in the 
Westerwald and Werra-Meissner areas and 
near Darmstadt; some were mined in Ober- 
pfalz, north Bavaria, and North Rhine- 
Westphalia. The most important plastic 
clay producing region was the Westerwald; 
it was also Western Europe’s largest pro- 
ducer. The FRG had about 150 companies 
actively recovering varying grades of plastic 
clay, producing about 5.5 million tons per 
year. About 50 of these producers were in 
the Westorwald area and accounted for over 
60% of total output. Approximately 2.5 
million tons per year was produced for 
ceramic grades. One of the Westerwald’s 
most important developing export markets 
was Italy. Other plastic clay producers in 
Westerwald were Fuchs'sche Tongruben 
GmbH & Co. KG, Stephan Schmidt KG, 
Martin & Pagen Stecher GmbH, Goerg & 
Schneider GmbH, and Marx Bergbau 


MINERALS YEARBOOK, 1985 


GmbH. 

The FRG was a large producer of ball 
clay, with an output of approximately 3 
million tons, including a high proportion of 
clay used for sewer pipes, tiles, and bricks. 

Fluorspar.—The FRG imported about 
15% of its requirements for fluorspar, pri- 
marily from the Republic of South Africa. 
Fluss-und Schwerspatwerke Pforzheim 
GmbH, a subsidiary of Bayer AG, operated 
mines at Kafersteige, Gottesehre, and three 
other locations to provide feed for plants at 
Pforzheim and St. Blasien-Bildstein. There 
was also a flotation plant at Karlsruhe. 
Mines operated by VAW Flusspat-Chemie 
GmbH at Lissenthan, Stulln, and Wolsen- 
dorf supplied a plant at Stulln. Sachtleben 
Bergbau, a 10096 subsidiary of Metallgesell- 
schaft, produced fluorspar from barite oper- 
ations at Wolfach and Bad Lauterberg. 

Workable fluorspar deposits in the FRG 
occur as veins in Baden-Württemberg, the 
Black Forest, and Upper Palatinate. Many 
of the thicker veins have been mined out, so 
that veins less than 1 meter thick were 
mined underground. The bulk of the fluor- 
spar production was in the form of acid- 
grade material. 

Potash.—Potash continued to be pro- 
duced in large quantities, at about 9096 of 
capacity, by the sole producer, Kali und 
Salz AG (K&S), a 7296 subsidiary of the 
BASF Group. Westorn Europe accounted 
for 19% of the total world production, 
nearly 5096 of which was by the FRG. The 
FRG was the fourth largest producer of 
potash, following the U.S.S.R., Canada, and 
the German Democratic Republic. About 
4596 of the total production was consumed 
domestically; the rest was exported to a 
variety of markets. K&S operated nine 
mines, including seven potash mines, a 
combined potash-rock salt operation, and 
one rock salt mine. Cutbacks in production, 
including periodic closure of mines, were 
anticipated in the coming year as demand 
declines. 

Salt.—The FRG was a large producer of 
salt, 62% of which was rock salt, 39% was 
salt in brine, and the remainder was brine 
salt. Almost 67% of production was export- 
ed to countries of the Benelux Economic 
Union. There were some 15 companies min- 
ing the enormous reserves of salt; almost 
one-half of production was extracted from 
three mines working the Zechstoin deposits 
in the north. The largest was the Borth 
Mine in North Rhine-Westphalia, owned by 
Deutsche Solvay-Werke GmbH, a subeid- 
iary of Belgium’s Solvay & Cie. The other 
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two mines, the Niedersachsen-Riedel Mine 
and the Braunschweig-Luneburg Mine 
(which mined the Graskeben salt dome near 
Helmstedt), were operated by K&S. Stade, 
east of Hamburg, was an important salt-in- 
brine producing area, operated by Dow 
Chemical GmbH and Norddeutsche Salinen 
GmbH. 

In the south, mines were operated in 
Heilbronn, Bad Friedrichshall-Kochendorf, 
and Stetten, extracting salt from the Trias- 
sic Middle Muschelkalk strata. The Sud- 
westdeutsche Salzwerke AG was the major 
brine salt and rock salt operator, producing 
about 5096 of the FRG's rock salt. At Berch- 
tesgaden, brines were evaporated in the Bad 
Reichenhall salt plants. 

Stone. Slate. Production statistics for 
slate differ, depending on the grades, the 
official classification codes, and incomplete 
reporting. The present report utilized pro- 
duction figures as reported by the FRG’s 
industrial statistics office. ia: The production 
data that follow are derived from a summa- 
ry of two articles on the West German slate 
industry. 

Slate in the FRG was mined in an area 
known as Rheinische Schiefergebirge and 
included the States of Bavaria, Hessen, 
North Rhine-Westphalia, and Rheinland- 
Pfalz.» There were 14 operating mines, 
most of them underground, each producing 
only 30 tons per day, and staffed on the 
average by 14 workers. 

In less than 6 years, the FRG's production 
of crude slate decreased from 300,000 tons 
per year to about 70,000 tons in 1985, one- 
half of which was reworked material from 
spoil heaps.** The FRG's production of roof- 
. ing slate decreased in 1988 to under 10,000 
tons and was insufficient for domestic re- 
quirements. Considerable quantities of 
crude and prefabricated slate were thus 
imported. Slates of similar color and struc- 
ture were also imported, particularly from 
France and Spain. Those imports doubled 
between 1980 and 1984. 

Compared with other roofing and clad- 
ding materials, slate was expensive, so that 
it had only about a 5% share of the market. 
Production of expanded slate waste was 
increasing because of its popularity as a 
filler material. The FRG consumed about 
85,000 tons per year of slate waste, especial- 
ly for the manufacture of slate aggregate 
concrete. The FRG, like France and the 
United Kingdom, was finding other ways to 
utilize slate waste. At least one large com- 
pany, Graas & Co. GmbH of Frankfurt, was 
manufacturing a roofing tile from ground 


slate and polyester resin. 

Domestic production of natural slate from 
the Rheinische Schiefergebirge was 44,795 
tons in 1983, of which 13,584 tons was in 
powder and clips, 8,993 tons for roofing and 
wall cladding, 815 tons in slab form, and 190 
tons for special purposes. An additional 
42,884 tons was reclaimed from dumps. The 
mined slate was of Devonian Age, mined at 
depths of up to 650 feet. Production by 
traditional drilling and blasting methods 
extracted only 15% to 20% of the material, 
while fully mechanized production ex- 
tracted up to 40%. Labor costs for slate 
mining in the FRG accounted for 75% to 
85% of total overhead costs. Some of the 
slate mining companies that were being 
mechanized were Magog GmbH & Co. KG 
and Hesse & Schneider KG, both in the 
Fredeburg area, and H. Prauge und Sohne 
GmbH of Schwalefeld. Another company 
was IB Rathscheck Sohne KG, with two 
slate mines near Mayen-Eifel, about 37 
miles south of Bonn. The company em- 
ployed 200 workers and producod slate roof- 
ing tiles and claddings. It also imported 
slate from Austria, the Benelux countries, 
France, Spain, and Switzerland. 


MINERAL FUELS 


The production of coal and natural gas 
continued to decline, while the output of 
crude petroleum and petroleum refinery 
products remained essentially unchanged. 
The FRG had to supplement its mineral 
fuels requirements through imports from 
previously established sources. 

Coal.—Western European coal produc- 
tion was dominated by the FRG and the 
United Kingdom. After the marked decline 
in coal demand in 1982 and 1983 as a result 
of the steel crisis, the FRG's coal industry 
had stabilized and improved. Coal was the 
FRG's most important domestic source of 
energy and accounted for more than 30% of 
total primary energy consumption. Total 
hard coal production has fallen, however, 
from its record high in 1957 of 149.3 million 
tons to 82.4 million tons in 1985. Most of the 
anthracite and bituminous coal came from 
underground mines of the northern Ruhr 
Valley. Of the total hard coal production, 
78% came from the Ruhr Coalfields, 1396 
from the Saar, 6% from Aachen, and 3% 
from Ibbenbüren. 

Most of the lignite was mined in the 
Rheinland, and some from Hessen Fields. 
The Ruhr area was mined almost exclusive- 
ly by Ruhrkohle AG, which operated 22 
mines in the region.'^ Reserves of minable 


368 


coal in unpopulated areas was decreasing, 
however, and the industry was considering 
alternative mining procedures in suburban 
areas. There were 166,000 people working in 
the hard coal and 20,130 in the lignite 
industries. 

In 1985, 40% of coal (including lignite) 
output was used for electricity generation, 
33% went to the steel industry, 7.5% was 
exported as mostly high-quality coke; only 
8% went to households; and the rest to 
other small users. 

Coal was mined underground almost ex- 
clusively by long wall methods, with 185 
operating faces. All were completely mech- 
anized, with high performance and reliable 
mining machines. The average face produc- 
tivity was 26 tons per worker shift, with 
peaks of up to 120 tons in the most favor- 
able geologic conditions. Shearers and plows 
were used in coal mining, in equal propor- 
tions. The FRG was the only country using 
the plow in 50% of its mining, mostly in 
seams less than 1 meter thick. 

The West German Government continued 
to subsidize its coal industry. In 1985, it 
agreed to continue paying the subsidy to the 
end of this century. Together with a contri- 
bution from the North Rhine-Westphalian 
government, the total subsidy was over $2 
billion in 1985. 

A new coal-fired powerplant started oper- 
ation at Ibbenbüren in North Rhine-West- 
phalia. The plant had been approved in 
1980 and was to use the anthracite coal 
from the nearby Ibbenbüren pit. The project 
. saved several thousand coal mining jobs but 


was opposed by environmentalists. Because 


of its early approval, the plant was not 
subject to the stricter emissions guide- 
lines instituted subsequently and was not 
equipped with catalytic converters needed 
to reduce its nitrogen oxide emission. 
Natural Gas.—Domestic production of 
natural gas accounted for 30% of consump- 
tion, and output dropped to its 1971 level. 
Production had peaked in 1979 at 748,900 
million cubic feet. The FRG was the second 
largest importer of natural gas in the world, 
mostly from Denmark, the Netherlands, 
Norway, and the U.S.S.R. Nonetheless, the 
FRG ranked 4th in Western Europe and 
12th in the world, producing 1.08% of global 
output. Reserves of natural gas were esti- 
mated at 9.5 billion cubic feet. There were 
five gas processing plants, operated by two 
companies, with all plants in Lower Saxony. 
Deutsche Texaco AG reported a discovery of 
gas northwest of the existing Sohlingen 
Field in the Hanover area of Lower Saxo- 
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ny. The gas was at a depth of 16,000 feet, 
and yielded 706,300 cubic feet of gas per 
hour. 

Nuclear Power.—In 1985, nuclear power- 
plants in the FRG generated almost twice 
as much electricity as in 1983. The 19 oper- 
ating plants producod 126 billion kilowatt 
hours, with 7 of them delivering between 9.6 
and 11.5 billion kilowatts each. The KWG 
Grolinde plant, south of Hanover, was the 
largest, at 11.5 billion kilowatts. The FRG's 
powerplants producod about 3196 of the 
FRG's electricity and accounted for 1196 of 
total primary energy consumption. 

Petroleum.— The production of crude pe- 
troleum was stable for the third year. The 
Emsland area was the largest producer, at 
35%, followed by Hanover, at 22.8%; Weser- 
Ems, at 22%; Schleswig-Holstein, 11.6%; 
Prealps, 5.8%; Upper Rhine Valley, 2.7%; 
and the Ems Estuary, at less than 1%. The 
FRG’s reserves of crude oil were estimated 
to be 61 million tons. The petroleum and gas 
industry employed 11,364 people in about 20 
companies, of which 9 were major crude oil 
producers; there were 13 refineries.  . 

In recent years, the petroleum industry in 
the FRG sufferod heavy financial losses, 
and the refining industry continued its 
major contraction. Petroleum refining and 
processing capacity peaked at about 1,000 
million barrels in 1979 and was expected to 
decline further in the future, as the 1985 
capacity utilization rate was only 76%. __ 

The FRG was Western Europe’s largest 
importer of petroleum, with a total of 460 
million barrels of crude and 330 million 
barrels of refined products. Exports were 
negligible. About 55% of crude came from 
members of the Organization of Petroleum 
Exporting countries, and 16% of it, from 
Nigeria. Over 32% was imported from the 
North Sea area; 27% of it, from the United 
Kingdom; and 5%, from Norway. 

Petroleum accounted for 41.5% of the 
FRG's primary energy consumption. 
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The Mineral Industry of 
Ghana 


By Ben A. Kornhauser’ 


Production of bauxite, diamond, gold, and 

ese ore increased in Ghana compar- 

ed with that of 1984. The mining sector was 

the second largest contributor to foreign 

exchange earnings, with gold providing 
more than 8096 of that income. 

The funding and financial support fur- 
nished by the International Monetary Fund 
(IMF), International Bank for Reconstruc- 
tion and Development (World Bank), and 
from various donor countries and develop- 
ment funds spurred revitalization of the 
mining sector and the highway and trans- 
port networks. These rehabilitation pro- 
grams facilitated the export of bauxite and 
manganese and the import of necessary 
equipment for the mining sector and per- 
mitted the resumption of an almost com- 


pletely stalled domestic commerce. 
Aluminum production resumed with the 
rising water level at the Akosombo Dam 
and resulting hydroelectric power genera- 
tion. Funding also was provided to rehabili- 
tate the generating and distribution facili- 
ties of the electrical supply system. Gold 
still attracted the interest of most investors 
in the exploration, prospecting, refining, 
and rehabilitation programs. Attention also 
was paid to increased diamond production 
— to the marketing of diamonds within 
Ghana. Exploration for oil continued with- 
out promising discoveries. The oil refinery 
at Tema was to be rehabilitated, and its 
capacity to produce liquefied petroleum gas 
was doubled. 


PRODUCTION AND TRADE 


In the mining sector, production of baux- 
ite, diamond, gold, and manganese ore in- 
creased 8%, 88%, 4%, and 1496, respective- 
ly, compared with that of 1984. While these 
were the main minerals produced and ex- 
ported, gold provided most of the mining 
sector’s contributions to foreign exchange 
earnings. The mining industry, second to 
cocoa as a source of foreign income, employ- 
ed about 22,000 people, of which about 135 
were expatriates. 

The Government hoped to hold the 1985 
budget deficit to 2% of the gross domestic 
product (GDP) despite expenditures increas- 
ing to $915 million“, up 76%; revenues to 
$753 million, up 76.2%; and the deficit to 
$162 million, up 79.2%. The GDP was pro- 
jected to rise 5.8% in 1985, and the relative 


prices of materials and commodities were 
restructured through exchange rate deval- 
uation. 

Ghana was provided considerable bal- 
ance-of-payment support by the IMF, World 
Bank, and donor countries. The country was 
making a concerted effort to revitalize the 
mining sector after many years of neglect 
and stagnation. The IMF economic recovery 
program required a rehabilitation and 
maintenance program for the transport and 
highway network, the deterioration of 
which prevented the export of agricultural 
and mineral products as well as their inter- 
nal distribution and compounded economic 
decline. In June, a project of the Interna- 
tional Development Association (IDA), an 
affiliate of the World Bank, for $121.8 
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million was approved for such rehabili- 
tation, of which $40 million was on IDA 
credit, $52.2 million would be Government 
financed, and $29.6 million would be fi- 
nanced by Japan and various development 
funds 


An extensive rehabilitation project was 
under way on the Kumasi-Takoradi (West- 
ern) railway line with the assistance of the 
World Bank and the Africa Development 
Bank. As the railway work progressed, 
transport of bauxite and manganese was 
facilitated as was the delivery of heavy 
machinery equipment and spare parts need- 
ed for the development and maintenance of 
the mines. The Government, with assist- 
ance from the United Nations Development 
Program (UNDP) and countries such as 
Bulgaria and Romania, undertook feasibili- 
ty studies on reopening abandoned gold 
mines, such as Obenemasi and Konongo, 
and on opening a new mine to exploit the 
Kibi bauxite reserves. 
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IDA granted Ghana a $28 million credit 
to finance the rehabilitation of the generat- 
'ing and distribution facilities of its electrici- 
ty supply, both hydroelectric and diesel. 
The deteriorated facilities severely re- 
stricted progress in mining and other fields. 
In addition to the IDA credit, funding was 
to be provided by the Italian Government, 
$10 million; the Electricity Corp. of Ghana, 
$4.9 million; and the Volta River Authority, 
$5.9 million, for a total of $48.8 million. 

companies, particularly Ashanti 
Goldfields Corp. (G (Ghana) Ltd. and the 
Ghana Bauxite Co., were granted export 
retention bonuses of about 40% of their 
export earnings, instead of the previous 
25%, to be used for importing spare parts 
and materials and to pay their expatriate 
staffs. Repatriation of foreign investors’ div- 
idends and profits were streamlined and the 
tax system implemented to their advantage 
without monetary loss to the Government. 


Table 1.—Ghana: Production of mineral commodities! 


Estimated. Preliminary. NA Not available. 
noes includes ign available Ii July 28, M 


the commodities a variety of crude construction 
Bi, ne Pod er ir acneerdi pace pr ies information is inadequate 


Commodity? 1981 1982 1983 1984 1985 
Alumin 
peur gross weicht metric tona. — 181,257 63,500 70,200 115,000 124,000 
Metal, smelter, primary ......... HN 190,496 174,246 42,453 NA 41,500 
Cement, hydraulic —— thousand metric tons 396 292 290 290 
Diamond: 
Gem". es thousand carata_ — 86 68 $4 35 65 
Industriadlνdũ do 750 616 306 811 585 
Total a uus do 836 684 840 346 650 
Gold thousand troy ounces. — 341 881 276 287 299 
Iron and steel: Steel, crude? |... metric tons... 5,400 5,400 5,400 5,400 5,400 
Ore and Lonncentrate, gross weight . do 233,100 159,900 178,000 268,100 ,000 
Mn content do 89 63,960 69,216 107,480 128,000 
Petroleum: | 
Crude thousand 42 - gallon barrels_ NA 730 730 730 780 
Refinery porc 
i. occu EE Eu do 2,230 2,070 2,150 1,460 
Jet fuel_ ~~~ «h do 248 224 248 224 
Keros ene do... 1,110 992 597 666 
istillate fuel oil _.._______- do 2,420 2,178 1,220 1,270 NA 
Residual fuel oli do- 2,090 1,805 2,630 2,120 
see aes 8 do 81 81 81 81 
Refinery fuel and losses do- 316 273 251 216 
Total `. -------------- do- 8,495 7, 623 7,183 6,037 NA 
ls e 886 metric tons 50,000 50,000 ,000 50,000 50,000 
Silver, mine output, metal content 
thousand troy ounces. — 17 17 14 14 14 


25 vel, and stone) are 
E 


THE MINERAL INDUSTRY OF GHANA 


373 


COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum production re- 
sumed slowly in February as the water level 
at the Akosombo Dam rose and hydroelec- 
tric power generation at the Akosombo and 
Kpong power stations resumed. Ghana and 
the Volta Aluminum Co. formally signed an 
agreement that provided greater financial 
return to the Government on electric power 
generated at the dam from increased in- 
come tax, increased tolling fees for alumina 
processing, and the rescinding of the duty- 
free status of a number of imported items. 

Rehabilitation of the Western Railway 
line permitted greater production and ship- 
ments of bauxite from the mine at Awaso. 
The mine, with its old equipment, had a 
capacity to produce 300,000 tons of bauxite 
per year. With the new machinery expected 
in 1986 from the United Kingdom, capacity 
could be increased to 500,000 tons per year. 

The Aluworks Ghana rolling mill at Te- 
ma began rolling aluminum slabs into coils, 
sheet, and strip for local manufacture. 

Gold.—The Canada Ghana Mining Group 
(CGMG) signed a $18.8 million agreement to 
manage the three State Gold Mining Corp. 
mines. The World Bank provided the loan. 
CGMG would reorganize and rehabilitate 
the underground mines at Prestea and 
Tarkwa and the alluvial dredging operation 
at Dunkwa. Ghanaian personnel also were 
to be trained to operate the mines within 3 
to 5 years. Funding would be provided by 
the IDA and the Canadian International 
Development Agency. 

Technical teams from UNDP and Bulgar- 
ia were expected to explore and to prospect 
around the Konongo and Obenemasi gold 
mines in the Ashanti Akin District, working 
toward reactivating the mines. West Ger- 
man geologists and chemists were exploring 
for gold in the Kejekyewere area of the 
Bibiani Range in southwestern Ghana. The 
work resulted from their survey for miner- 
als in that region and was the outgrowth of 
& technical and economic agreement be- 
tween Ghana and the Federal Republic of 
Germany, signed in 1975. The agreement 
provided for the survey (particularly for 
good mineralization) to establish geological 
parameters and indices useful for future 
exploration, for the training of Ghanaians 
in the scientific expertise and exploration to 


continue the project, and for the turnover of 
the equipment used in the project to the 
Government of Ghana. The third phase of 
the project was expected to start in 1986. 
The Federal Republic of Germany provided 
about $2 million for the endeavor. 

The U.S.S.R. proposed reactivating the 
gold refinery, which had a capacity for 
refining 34 tons of gold per year. The World 
Bank provided a loan of $80 million toward 
financing the project. 

The Government licensed a Ghanaian 
mineral prospecting company to explore, 
sample, analyze, and evaluate the feasibili- 
ty of reactivating the abandoned Obuom 
Mines near Bosumtwi in the Ashanti Re- 
gion. The work would be performed by the 
French Bureau de Recherches Géologiques 
et Miniéres. The cost of the 3-year project 
was estimated at $5 million. 

Manganese.—Ghana reached an agree- 
ment with Geomin Intreprindere de Coop- 
erare Economics of Romania to study man- 
ganese ore bodies in the Essikema-Western 
Region. If the roserves were economically 
viable, Geomin, in conjunction with the 
Ghana National Manganese Corp. (GNMC), 
would examine the feasibility of a joint 
operation. The agreement also covered the 
construction of a pilot plant to beneficiate 
low-grade manganese ores from the Nsuta- 
Wassaw area. 

Negotiations were in progress between 
GNMC and the Fuller Co. of the United 
States for rehabilitating the nodulizing 
plant at Nsuta that had been built by Fuller 
in 1981 but never placed in operation. 


Cement.—The clinker grinding plants at 
Takoradi and Tema operated throughout 
1985. The Government reduced the import 
of cement raw materials by 2096 to encour- 
age the use of domestic limestone by 
GHACEM Ghana Ltd. (GGL), the country's 


cost an estimated $7 million. The use of 
bauxite wastes had been suggested to GGL 
to reduce the cost of cement. In early 1985, 
the Government-approved price for a bag of 
cement was $7.66 but was selling at about 
$11.90 per 94-pound bag because of short- 


ages. 
Diamond.—The state-owned Ghana Con- 
solidated Diamonds Ltd. commissioned 
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its $12 million Birim River diamond project 
at Akyem Takorasi near Akwatia in the 
Eastern Region. Output was expected to 
reach 1 million carats per year for 15 years, 
based on reserves of 20 million carats. 

The Government approved an agreement 
between the state-owned Diamond Market- 
ing Corp. (DMC) and Scotia Diamond Co. 
Ltd. of London, United Kingdom. Under the 
agreement, Scotia would consign DMC pol- 
ished diamonds every 6 months, in batches 
worth $50,000, to make jewelry for sale at 
home or abroad to generate foreign ex- 
change. Scotia would receive payment for 
the gems as soon as they were sold. Unsold 
diamonds would be returned to Scotia after 
the 6-month period. DMC estimated a 10% 
profit on diamonds that were sold directly 
and a 15% profit on stones that were in- 
corporated in jewelry. Scotia was selected 
because it was involved in setting up some 
WW 
industry. 


The small oilfield in Saltpond was shut in 
and repairs were being made. Diamond 
Shamrock International Petroleum Co., a 

of the Diamond Shamrock Corp. 
of the United States, signed a production 
sharing contract with the Government in 
1985. The contract required 67 line miles of 
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seismic surveys and the drilling of one 
wildcat during the first year of a 4-year 
exploration project. The contract covered a 
649,000-acre block in the onshore Keta Ba- 
sin on the southeastern coast of Ghana. 

Oil exploration offshore Ghana was being 
funded by international loans and finance. 
To accelerate exploration, IDA granted Geo- 
physical Services Inc. a contract for $11 
million. The Petro-Canada International 
Assistance Co. was granted nearly $1.5 mil- 
lion by the Canadian Government for oil 


prospecting. 
The Government of Ghana approved an 
t between the Ghana-Italian Pe- 


U8$0.019 (June 5, 1985), C1 = US$0.018 

e e (Oct 4, 1986). Since the 
reflect the true value of the Ghanaian 

currency, e orroak vata must bo viewed ceaiin, 


- 
1 


The Mineral Industry of 
Greece 


By Walter Steblez? 


Greece continued to be an important 
European source of bauxite, chromium, 
magnesite, and nickel, as well as a producer 
of a wide variety of industrial minerals. 
Yearend preliminary statistics for the min- 
eral industry indicated mixed results. The 
index for industrial production for the first 
11 months of 1985 showed slight production 
increases in the petroleum, coal, and metal- 
lurgical sectors and a decline in the output 
of industrial minerals compared with the 
same period in 1984. The value of export- 
ed minerals and ores during the first 10 
months of the year declined by about 14% 
compared with that of 1984. Economic stag- 
nation continued in 1985. The overall econo- 
my grew by 1.5% and industrial production 
increased by only 1% to 2% compared with 
that of 1984; the net output of the country’s 
mines eesentially remained at the same 
level as that of 1984. The country’s inflation 
rate rose to 25%, and the outflow of capital, 
owing to a loss of confidence by private 
investors in the economy, was estimated at 
$1.2 billion. The outflow of capital in the 
entire period from 1979 to 1984 had amount- 
ed to only $300 million. The total number 
of the country’s unemployed in 1985 in- 
creased by 57% over the number of unem- 
ployed in 1984. A labor dispute early in the 
year resulted in a 2-week strike at Larco 
S.A.'s ferronickel smelting facility. 

Important events in the mineral industry 
included (1) the signing of the final agree- 
ment with the U.S.S.R. to construct a 
600,000-ton-per-year alumina plant near the 
Gulf of Corinth, (2) plans to increase the 
smelting capacity of ferrochrome to 100,000 
tons per year and to mine and process new 


lead-zinc deposits at Molai, and (3) the 
discovery of new lignite deposits in the 
Peloponnese. 

Government Policies and Programs.— 
The Government continued to promote 
state control of the economy and mineral 
industry. Although no state takeover in the 
minerals sector reportedly occurred in 1985, 
accusations of foreign currency transfer 
violations were leveled at the Titan Cement 
Co. S.A., Greece’s second largest cement 
producer. Similar allegations were leveled 
at Heracles General Cement Co., the coun- 
trys largest producer, prior to nationali- 
zation 2 years earlier. Also, Aluminium de 
Gréce S.A. (AG), a subeidiary of Pechiney of 
France, reported substantial financial 
losses during 1985 owing to increased elec- 
tric power rates charged by the state-owned 
Public Power Corp. (PPC). Loss of profitabil- 
ity would mean takeover of this company by 
the state. 

Greece's state petroleum monopoly was 
charged in violation of article 37 of the 
Treaty of Rome for failing to liberalize 
market conditions for members of the Euro- 
pean Economic Community (EEC) after 
Greece's accession to this organization in 
1981. The EEC stipulated that the Govern- 
ment of Greece must totally free the petro- 
leum market by January 1, 1986, or be 
brought before the European Court for adju- 
dication, and face possible compensatory 
penalties. Late in 1985, the Government 
of Greece drafted a new petroleum law 
that was designed, in part, to help adapt 
Greece's petroleum market to EEC stand- 
ards. 
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PRODUCTION 


The country’s mining sector did not regis- 
ter a net production increase with respect to 
1984. Apart from the impact of the general 
economic malaise on the mineral industry, 
a Balkan-wide drought caused power short- 
ages and production downtimes at a num- 
ber of facilities including Larco’s ferronick- 
el smelter. "me 

Both the private and the public sector 
continued to have major functions in the 
management of the mineral industry. Al- 
though the Scalistiris Group (raw and dead- 
burned magnesite) came under Government 
management in 1984, major private compa- 
nies, such as the Bodossakis Group (mixed 
sulfides and lead and zinc concentrates), the 
Eliopoulos Kyriacapoulos Group (barite, 
bauxite, bentonite, and perlite), AG (alumi- 


na, aluminum, and bauxite), Magnomin 
General Mining Co. S.A. (magnesite and 
dead-burned magnesite), and Titan Cement, 
continued to operate during the year. 
State-owned operations included Asbestos 
Mines of Northern Greece S.A. (MABE), 
Aegean Metallurgical Industries S.A. (lead- 
zinc and refractories) Hellenic Industrial 
and Mining Co. of Laurium (lead), Heracles 
General Cement, Larco (nickel) Hellenic 
Ferroalloys S.A. (ferrochromium), PPC (lig- 
nite mining and electric power generation), 
and Public Petroleum Corp. (petroleum and 
natural gas). The Ministry of Energy and 
Natural Resources was the top Government 
agency responsible for exploration, mining, 
metallurgical, and energy developments. 


Table 1.—Greece: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1981 1982 1983 1984” 1985* 
METALS 
Al um: 
Bauxite, gross weight |... thousand tons 78,218 "2,846 2,455 2,296 2,500 
umina, gross weight |... te 494 404 410 482 500 
, ß ee ewe r 146, 000 €135,000 136,181 136,244 3123,449 
Secondary? ___________________ 7,000 7,000 2,000 2,000 2,000 
Chromium: Chromite 
Run-of-mine or «4 140,411 59,488 83,202 128,186 128,000 
Marketable products: 
Direct-shipping ore? |... ------~---— 4, 000 6,000 7,000 F11,000 11,000 
8 ee 8 irr 29,288 20,517 50,364 51,000 
„ mine ou content a 8 M mes 
Iron steel: 
Iron ore and concentrate, nickeliferous:* 
Gross weigngnt thousand tons 1,272 516 1,343 1,929 1,900 
Iron content... - SE 541 221 512 810 800 
Pig iroeoe-n «„ da 144 1110 188 188 140 
Ferrochromium® ________________ = 8 18,000 4 35,000 
Ferronickel®___________________ 51,000 51,000 ,000 53,000 55,000 
Steel, crude ________ thousand tona. 909 983 858 895 2985 
Mine output, metal content 123, 000 19,000 20,000 122,000 20, 000 
refined: 
Primary 21,000 8,200 NS (°) 15,000 
Secondarrd/d̃d _- ,000 1,000 e x sees 
Manganese: 
Ore, crude: . 
Gross weight 179,607 151,150 40,140 28,170 30,000 
Metal content __ --.-----------—- 723,882 115,345 12,042 8,451 8,500 
Concentrate: 
Gross weight |... LLL cc 5,800 15, 600 4,636 5,441 5,500 
8 Metal content 2,842 12,144 2,212 2,669 2,100 
Ni content of nickeliferous iron ore" _ _ ~~ _ _ — 15,600 *5,000 *13,000 16,700 17,000 
Ni content of allohss 12,700 ©4500 12,858 15,829 16,000 
Silver: Mine output, metal content 
thousand ounces. 1,945 1,582 1,797 1,800 1,700 
Tin metal, secondary®__ —-------------——- 45 40 40 40 40 
Mine output, metal content 27,000 *20,400 *21,800 21,500 22,000 
Metal including secondary — — - --- - ----—- 416 NA NA NA NA 
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Table 1.—Greece: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Caustic-calcined 
Nitrogen: N content of ammonia __.—___.__-— 
Perlite: 
CPN uu I cuu ie a 


tes, gross weiggl e 
ponga — 
Silica (probably silica and 
Sulfate...______________________ 
Marble cubic meters. . 
S content of pyrites thousand tons 
Byproduct of petroleum AE 
Natural gas Cae 
Total ..-.-------------- da- 
Talc and steat itte, «444 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets: 
lS lesse — thousand tons. - 
Lignite briquets |... ~~ ae 
Coke oven nnn do- 
Gaas house «4 NN 
Manufactured, gasworks* 
million cubic feet 
f SE 
Petroleum: 
Crude thousand 42-gallon barrels_ . 
Refin ucts: 
1:4 er NR "X 
Jet fu!!! do- 
Keros ene do- 
Distillate fuel oil ---------—- da- 
Residual fuel olli "ems 
Lubricants... — do 
Otherrrkr! do- 
Refinery fuel and losses ------- do... 
Ill! da- 


1981 1982 1983 
*9,000 x 7,007 
599 1,562 2,490 
1457 117,016 31,811 
1116,77 119,747 90,187 
47,014 ; 80,262 
712,940 712,860 14,196 
811,947 *312,000 688,941 
185,627 265,577 214,198 
$1,980 44,736 60,749 
2,108 5 6,082 
292 800 
629,489 685,883 690,000 
962 891 
278,366 285,572 251,692 
19,716 180,980 113,026 
238,998 1223, 605 000 
253,180 245, 882 
131,750 151,271 151,601 
11,190 11,177 911 
"721 641,804 460 
162,001 115,976 148,518 
181 116 159 
28,000 28,000 1,908 
71, 000 71, 000 11, 000 
r 77,408 F eg 000 
*250,000 ,000 
"76 155 67 
1 8 5 
4 97 115 
81 160 187 
2,529 2,697 2,166 
27,107 26,848 80,580 
69 108 120 
47 806 *300 
15 16 *15 
12 12 15 
1,851 4,416 $5,000 
1,538 1,618 *10,000 
13,271 14,952 *14,500 
12,976 13,504 *18,000 
357 832 300 
29,407 29,479 *29,000 
45,841 41,878 35000 
618 687 650 
8,400 3,349 *3.400 
9,465 4,969 €4,500 
109,841 109,150 *100,350 


1984P 


9,626 
216,412 *260 
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1985* 


stone) is produced, but t is not 
5 


Ni content is also reported under “Nickel.” 
includes antimonial lead and hard lead. 

* Revised to zero. 

"Includes Co centent. 


ties listed, a variety of other 


crude construction materials (clays, sand and gravel, and 
and available information is inadequate to make reliable estimates of 
is included with “Nickel.” 
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TRADE 


Apart from the finalization of the alumi- 
na agreement with the U.S.S.R., the Greek- 
Soviet commercial agenda for 1985 included 
the start of negotiations on a proposed gas 
main project. A trade agreement with the 
U.S.S.R., signed in early 1985, called for a 
10% increase of total Greek exports to the 
U.S.S.R. compared with that of 1984. Baux- 
ite remained Greece's main mineral export 
to the U.S.S.R., but plans called for increas- 
ed sales of metal products such as pipes and 
construction roaterials. Greece's mineral 
imports from the U.S.S.R. consisted largely 


of energy products; these were mainly coal 
and petroleum. In 1985, approximately 2596 
of Greece's total petroleum imports were 
supplied by the U.S.S.R. 

Negotiations with Bulgaria continued on 
export terms concerning alumina, which 
would be produced at the prospective alumi- 
na plant at Itea, near the Gulf of Corinth. 
Both sides were close to an agreement late 
in the year. In midyear, Greece and Paki- 
stan agreed on a pact that would supply 20 
to 25 ships per year to Pakistani shipbreak- 
ers at prices slightly below market value. 


Table 2.—Greece: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1988 
METALS 
Aluminum: 
Ore and concentrate 
thousand tons 1,411 
Oxides and hydroxides 110,500 
Ash and residue containing aluminum ere 
Metal incl 
sns s NER » 
Unw route 50,085 
Semi manufacture 40,547 
Antimony: Ore and concentr ats M 
Ore and concentrate |... 12,080 
inclu all 8 1 
Columbium and — Motel inci ii 
alloys, all forms, columbium 
UM) ccc eee ee ee TU 
Gag, and speiss including cement 
Ash and residue containing copper 696 
Metal incl 
8 foo Sates ee ete 1,268 
Unwroumt ....---- 214 
Semimanufactures 15.027 
Iron and steel: Metal: 
%% — 1.140 
Ferroalloys: — 11,966 
Ferronic hel 83,588 
Steel, primary forma 99,647 
P 180,001 
Universals, plates, sheets __ _ __ 89,716 


Destinations, 1984 
1984 
| rues Other (principe 
1,874 -. USSR. 877; Romania 504; United 
"i y Éingdom i41. on 8 
— Sweden 16,000. E ” 
Tl -- United Kingdom 54; France 17. 
1,258 —— um- 505; Nether- - 
lands 200; Japan 180. 
48,451 — italy Lata France 14,871; Lebanon 
48,287 8,022 Sandi A Arabia 18,500; West Germany 
60 — All to France. 
625 — West 1,960; United 
i map Une Ke 
821 —  AlltoN 
20 — All to West Germany. 
„ ee re 
452 asi France 290; West Germany 95; Italy 
508 _. Netherlands 161; Spain 184; West 
120. 
221 E eT 167; United 
um - WERTE 
uisa 2.001. din 
1,450 _. Italy 660; West Germany 376; 
Rights nde ir 862. 
29,411 — West ; Italy 7, 
merde ia’ as 
71,149 -— West Germany 44,053; United King- 
148,202 J pan 90.682, Ital 28212 india 
— 18.966. A 
159,596 _. China 76,220; U.S.S.R. 19,108; Algeria 
232,048 73,954 United Kingdom 82,822; Canada 
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Table 2.—Greece: Exports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Tin: 
Ash and residue tin 
ae containing 


INDUSTRIAL MINERALS 


1988 


1984 United 
States 


454,948 241,995 


Destinations, 1984 
Other (principal) 


Sand Arabia 205, Libya 185; 
Cameroon 120 


CAE 34,815; Italy 28,250. 
est Germany 126; 47; 
Mee cen 22. 


ARUM Finland 
b 


taly 23; Belgium- 
est Germany 111; I herd 
Haly 1000, Yugoalavia 1,06 : 
France 7; Belgium-Luxembourg 2. 


Yugoslavia 350; West Germany 11. 


Italy 1,000; West Germany 87; Bul- 
garia 20. 


All to Netherlands. 
Netherlands 745; West Germany 17. 


All to West Germany. 


NA. 
NA. 


; Nether- 
"Mum ET 


$771; West Germeny $51 


West Germany 115; Italy 64. 


Al to Italy. 
nies ee 


France 25,000; Japan 10,000; 

West Germany 220; Netherlands 60. 

West 3 i Italy 605; United 

Italy 217; Austria 95; Belgium- 
Luxembourg 24. 


West Germany 182. 
All to Saudi Arabia. 


Romania 382,806; Italy 20,544; France 
8,500. 


Malta 9,086; United Arab Emirates 
8,000; Egypt 7,200. 


United Kingdom 110,685; West 
Germany 49,654. 
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Table 2.—Greece: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 

Dust and powder of precious and semi- 

precious Monga meuding diamond 


spli 
unroastedʒld LLL Lc 
Salt and brine VU 


Sodium compounds, n. e. s.: Carbonate, 
manufactured 


Talc, steatite, soa: 6 hes 
Vermiculite perl chlor ite 


See footnotes at end of table. 


1988 


45,180 
94,911 


12,016 
17 


5,214 
40 


1984 


10,187 
158 
19,361 


174 
191,951 


18,968 


United 
States 


Destinations, 1984 
Other (principal) 


West Germany $70; Cyprus $85. 
Switzerland 36; Lebanon 7; Turkey 7. 
Japan 3,481; Iran $, 
Er 400; Bulgaria 
10 à 045: 
Saudi S rabia LT Cyprus 120 
Bahrain 80 


vanada 117,743; Italy 48,093; Sweden 


Libya 21; Saudi Arabia 7. 
cy Sagan 17,910; Israel 250; Cyprus 
Cyprus 87. 


All to Saudi Arabia. 
npn ; Cyprus 1,700. 
000; Cyprus 7,739. 

Cee 31.880. Seal Arabis 8,847. 

ATP eed Cameron 169. 

Cameroon. 

I 18,544; United Kingdom 1; 
ether lands 2,016. nés 
West Germany 15,630; Italy 49,924. 

West Germany 14. 

All to bunkers. 


Do. 


Italy "r0 nt Germany 6,816; 
=< Ae Germans (106 Kuwait 12,972; 


United United Kingda SiO 6105 0; Yugoslavia 161. 
68 

Norway 140 14,300; italy 1500 

All to b 


Romania 5,000; Egypt 8,000; Syria 
1,260. 

All to 

a 18,300; Lebanon 898; Cyprus 

All to Cyprus. 

Weat 67,968; United 
Kingdom 23 995. = 


soroan 3,300; France 1,810; Romania 
France 14,700; Saudi Arabia 1,996; 
India 745. 


Bahrain 10; Egypt 10. 
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Table 2.—Greece: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1988 1984 , 
y testa Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude_ per aa barrels_ _ AES 2,527 _. All to France. 
Liquefied petroleum gas — do- 797 670 e T. ^7 RN 
Gasoline -= do 1.980 8,888 1,416 Franoe 9 964; e 
Kerosene and jet fuel do- 2,502 8,442 3,238 
EG ea 253 2 1050 2 
Residual fuel oi da 8,295 4451 168 ile Kinglon 1 Kingdom 1 149; 
Bitumen and other residues 
8 1 3 _. Cyprus 2. 


Table osef Plachy. 
*May include other precious metals. 
Less than 1/2 unit. 


Table 3.—Greece: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Cobalt: 
Ore and concentra 


1988 


1984 


United 
States 


Sources, 1984 
Other (principal) 


West Germany 1,870; Sweden 1,601; 


rus — 
dom 1,182; taly 757 = 


Poland 2,262; Italy 248. 


Chile 150; United Arab Emirates 120. 
Zambia 8,458; Chile 7,265; Zaire 


962. 
France ; West 140; 
SEA fr 
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Table 3.—Greece: Imports of selected mineral commodities! —Continued 


Commodity 1983 1984 United 
| States 
METALS —Continued 


5 Metal including alloys, all 


Gold: Metal including alloys, unwrought 


and partiy wrought —- -troy ounces. . 


Iron ore ca concentrate excluding 
roasted pyr ite 


— dis if Per 


Mercur 6- fiasks_ _ 


Mo um: Metal incl 
forms_ 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


All from Hungary. 
All from Switzerland. 


All from Netherlands. 


U.S.S.R. 185,687; United Kingdom 
21,696; A1 1282 12,992. 


d m 4,161; Italy 1,016; Bulgaria 


Wont Germany Al Greece 4; Sweden 
rege West Germany 894; 
p iy resend 


Portal 1746. Newsy 120, Belgium- 


Netherlands S24 490, France 306 4T; 
United Kingdom 104, 
29,907; Italy 28,476; 
— West Germany 29,376; 


Y iei iai 
Luxembourg 


Austria 2,951; Ireland 2,887; Peru 
1 
Australia 8000, Ya via 2,979; 
Wat TU MAMMA 
EE. France 6. 

Spein 18; France 5. 

Ivory Coast 7; West Germany 1. 

All from Denmark. 
Ailfrom Ne r. 
Norway SA Netneriands 18; Canadi 
Austria 11; West Germany 10; Italy 8. 
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Table 3.—Greece: Imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 : 
ty United Other (principal) 
METALS —Continued 
alloys, unwrought and x t 
= ee aii, $889 $1,585 $318 gr^ rin $196; West Germany 
Selenium, element all 8 1 1 
high puriy. V 80 89 — All from France. 
Silver: Metal ng alloys, unwrought 
value, thousands. .. $3,464 $3,547 $20 Switzerland $1,420; West en 
T" $1,250; Netherlands $43 
dci uL tM 8 8 4 — United Kingdom 8; I 1. 
Metal including alloys: äi und 
Unwrou gi 877 266 -- Malaysia 145, United Kingdom 51; 
— A... 19 18 2 west Germany 11; Denmark 1. 
Ore and concentrate... 18 am wu - 141 
-> ao > om an om ow an an ar ap —— ow an om - — ornai F — 9 
Metal! uding a 1 7 B — Italy 4; Japan 1. 
forms ce he ek 1 4 @) Austria 3. 
Uranium and thorium: 
ie r^ $4 $7 All from Italy. 
Metal including alloys, all forms, Bii l 
TT EEE SN -— 8 zs Do. 
Vanadium: 
Ore and concentrate... ._— m 2 -- NA. 
Oxides and hydrozides |... 8 — 
Oxides .. 2 ee 405 §21 France 1 Wen Germany 151; 
Bl 9 : N > rianda i 1 
us powder E E orway 
Metal incheding alloys: 
Urea. ht 12752 18,409 — Bel sand pleri 419; Nether- 
nwrought__------------ M 
lands 2,735; Zambia 
Semimanufactures 182 138 zd Set Germany Sl; Yugoslavia 20; 
Zirconium: Ore and concentrate: 102 67 -— United Kingdom 57; Italy 10. 
Ores and concentrate 8,162 5,702 m REI 4,058; Italy 1,203; Australia 
Oxides and hydroxides |... 187 22 ur — ; United Kingdom 4; 
Base metals including alloys, all forms xu 1 — All from Italy. 
INDUSTRIAL MINERALS 
n.e.8. 
te n J 12 62 57 West Germany 2; Austria 1. 
Corundum mn 297 825 -— West Germany 177; France 97; Italy 
Silicon carbide. ___________ 846 511 _. West Germany 836; Italy 154. 
Dust and powder of precious and simni: we 
val = 131 187 West 19; 
NU ue, A $5, $4, $79 Germany 2751 Belgium- 
J 411 488 1 I ee ; East 
Asbestos, crude |... LLL LLL ccc 7,531 8,954 140 rar ror cali ae 
Berite and witherite |... 8,420 40 EU Turkey 16; West 15; France 
Boron 
Crude natural brate 841 100 100 
I. sere ts we — 15 — All from France. 
Oxides and acid 108 125 =e =i Italy 20; 
Cement 6,682 614 90 Netherlands 96. 
Chalk- ss eee ees 481 165 eee x 1 Spain 41; United Kingdom 
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Table 3.—Greece: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1988 1984 United 
States 


crude: 
ende 617 1,658 uds 
Chamotte art 1,468 166 aes 
Kaoliuingnnnn 2-2-2-- 87,921 43,168 608 
Unspecified!!! 17,642 1,406 81 
Cryolite end chiolite.. 2. -- 5 11 Lh 
.... thousands. _ $82 $175 $1 
Industrial stones da $251 $348 $2 
Diatomite and infusorial earth ....... 144 1,886 428 
ff. am 22.0 — 2228 
Fluorspar .-.-------------- 6,024 4,986 Sa 
ee RR 5,682 5,222 ees 
pon, 1.08 — ~-------------- 83 129 un 
Ammo nia 188,170 168,794 Cos 
Nitrogenouuns 95,897 220,508 ue 
Potassic . - - - - ~~ =- —— 5,607 44,817 us 
Unspecified and mized... 8,642 9,874 188 
Graphite, natural! 882 212 22 
VVV si O 
ee ee 1 od — 
e Mere 8,995 8 
i hydroxides ________ 18,144 10,018 1 
Mica: "P 
Worked mein Tag nie und m dili 
splittings _._........... 2 6 ae 
Nitrates, crude |... LLL ccc. 
Phosphates, crude 2. 126,198 $79,041 S 
VVV í © eg 
S des, | processed. 1,889 1381 6 
Natural value, thousenda.. _ $94 $186 $2 
Synthetic ______.__-- - do... $46 $24 $1 
Pyrite, unroasted ---------- 67,452 16,044 8 
Salt and bri n 16,685 85,681 Sa 
! „ uu 
Stone, sand and gravel: 
Crude aad ce partly worked 1,014 1,177 EM 
Worked... 222-2 -2-2- 282 254 panes 


Sources, 1984 
Other (principal) 


United Kingdom $18; Italy 663; West 

United Riv ian 68; Ceechoslovakia 
20; Netherlands 20. 

United Kingdom 88,828; 

United K ingdenn Y Katrin 489; 


West Germany 176. 
Denmark 10; United Kingdom 1. 


um-Luxembourg $ 
w dermany $14; United Kingiom $4 


United (E H ; 
e Kingdom ungary 888; 


Austria 99; Belgium-Luzembourg 80. 


Ireland . 
8 — Germany 126; Austria 72; Italy 
Italy 477; West Germany 313. 
ken! Netherlands. 
France Spain 1 300, Went Kinga Kingdon 378. 


LS geen 
rd das — Austria 165; West 
Germany 60. 


Austria 216; India 18; Norway 12. 


F 8; United 


E 
M 


Denmark 22, Ireland 15: Cyprus 6. 
West Germany 1,077; Spain 108; Italy 


G 

West Germany $8; ; Thailand $5; 

rr ; Portugal 10,012; 

Ital 630; France 845; West 
rA I 


Italy 10 7 
MeL T RENS 38; Bulgaria 


Faltan 450; Francs 160; Bulgaria 


Haly 96; Y via 60; West 
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Table 3.—Greece: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 


e da 
Gasoline da 
Mineral jelly and wax — da 
Kerosene and jet fuel da 
Distillate fuel oil _.. 9 
Lubricant ss do... 
Residual oil... ..-- da 
Bitumen and ether residues 


"Revised. NA Not available. 
iTable prepared by Josef Plachy. 
Lens than 1/2 unit. 


1988 


Sources, 1984 
Other (principal) 


a rr ee a 
Spain 298; France 141; Belgium- 
esee - ra T 98. 
Ta iaria 50 as 


— — 5,192. 


Poland 89,910; France 24,309. 
West ania United Kingdom 


All from I 
ur: ridi 12.851: France 


gunt um Luxembourg 450; Austria 


— 270; Italy 201; 
Italy 277,018; West Germany 41,211; 
gy Sell 1706 d 


All from Denmark. 
I 5,171; ho Germany 847; East 


Republic of South Africa 247; Aus- 
tralia 206. 


USER Sal; Netherands 1,619; : 


Saudi Arabia 28,162; Libya 17,17 
vip Bi S 


1 
Romania 458; Italy 54; Netherlands 


aly L8 rate i et 28 
Romania 459; 


705 Bun es EY 
Italy 260; Netherlands 284: United 
Delia 80. 

Iraq 2,446; Italy 450; Bulgaria 184. 
4; Yugoslavia Albania 53. 
from: : = 

U.S.S.R. 38; West Germany 4. 
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COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—At yearend, 
Greece and the U.S.S.R. signed the last 
document finalizing an agreement to build 
a $450 million alumina plant near Itea. The 
agreement provided for annual purchases of 
830,000 tons of alumina by the U.S.S.R. The 
price would be based on a mix of U.S. and 
European prices and would be paid in hard 
currency. Construction of the plant started 
earlier in the year. The projected time of 
completion was to be about 51 months, and 
about 2,500 workers would be employed. 
The Soviet foreign trade organization Tsvet- 
metpromexport would provide $25 million 
in services that would include the engineer- 
ing and design of the plant as well as overall 
construction supervision. The total value of 
Soviet investment in the project was to be 
about $160 million and would include equip- 
ment and services. U.S. and European com- 
panies would be chosen to provide from $30 
to $40 million in equipment. Late in 1984, 
Kaiser Engineers and Constructors Inc. was 
designated as technical consultant for the 
planning stages of the project. 

At yearend 1985, the management of AG, 
Greece’s only aluminum producer, indicat- 
ed that closure of the company was immi- 
nent due to low productivity, excessive rates 
for electric power, and high bauxite prices. 
The company claimed that losses for the 
year amounted to $2.4 million and that this 
trend would increase. The company’s dis- 
pute with PPC over above contracted elec- 
tric power rate increases was not resolved 
during the year. Moreover, the Government 
reportedly indicated an intent to national- 
ize the firm. Should AG close its operations, 
about 2,300 workers would be unemployed. 

Chromite.—Hellenic Ferroalloys an- 
nounced plans to expand ferrochromium 
smelting capacity from 45,000 to 100, 000 
tons per year. The planned expansion will 
be accompanied by increased mine output of 
chromite in northern Greece (Xeralivado) 
and the replacement of the 20-megawatt 
furnace with a 30-megawatt unit. The in- 
creased ferrochromium production would 
be designated for export. In 1985, Greece 
sold about 90% of ferrochromium output to 
the European market; increased production 
capacity would allow sales of about 25,000 to 
30,000 tons per year of ferrochromium to 
North America and Japan. 

Iron and Steel.—A marketing study was 


completed that confirmed the feasibility of 
constructing a 60 ,000-ton-per-year stainless 
steel plant. A detailed engineering study 
was to have been undertaken by Friedrich 
Krupp Hiittenwerke AG of the Federal 
Republic of Germany and completed by 
yearend. The Government was to make a 
final decision after the completion of the 
engineering report. Production would start 
no earlier than 1988, and the plant would 
use domestically produced ferroalloys. 

Lead and Zinc.—Aegean Metallurgical 
Industries announced its intention to devel- 
op a mine with concentrator and auxiliary 
facilities at the lead-zinc and mixed sulfide 
ore deposit at Molai in the Peloponnese. 
The reserves at this deposit were measured 
at 2.8 million tons with an average lead and 
zinc content of 15%, and 50 grams of silver 
per ton. The annual capacity of the complex 
would be about 300,000 tons per year. | 

Manganese.—Reportedly, the production 
of battery-grade manganese dioxide at the 
Plavista Mine near Neokhori in Khalkidiki 
would be increased from 9,000 to 20,000 tons 
per year. According to the new owner, C. 
Christoforides Mining S.A., the installation 
of a grinding plant was planned to increase 
the salability of the product. The grade of 
the battery ore concentrate would be raised 
to about 75% from 72% by means of a newly 
installed heavy media separation unit. 

The production of manganese carbonate 
ore with a 3296 manganese content was also 
planned for metallurgical end use. 

Nickel.—Reportedly, Larco's ferronickel 
smelter at Larymna experienced a number 
of setbacks that included a strike early in 
the year and a reduction of electric power 
owing to drought conditions that affected 
the Balkans. In February, one of the fur- 
naces exploded, but production was resum- 
ed in March at a higher rate than in 1984. 


INDUSTRIAL MINERALS 


Greece remained a significant 
producer and exporter of industrial miner- 
als th^t included barite, bentonite, gypsum, 
magnesite, marble, perlite, and pumice. 
Early in the year, a comprehensive report 
was published on Greece's industrial miner- 
als.* The report provided an overview of the 
entire industry's status and included statis- 
tical data by commodity. 

Asbestos.—The Government-owned As- 
bestos Mines of Northern Greece S.A. pro- 
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duced three main grades of asbestos fiber at 
its Zidoni plant: MZ 41, MZ 52, and MZ 66; 
smaller amounts of other grades were also 
produced. Over 50% of the plant’s 90,000- 
ton-per-year capacity was engaged during 
the year. About three-quarters of the asbes- 
tos production was exported. 

Cement.—Declines in domestic consump- 
tion and in markets in the Middle East were 
reportedly the reasons for the drop in pro- 
duction in 1985. Titan Cement announced 
plans to increase exports to the U.S. mar- 
ket, and it was expected that the company 
would ship up to 700,000 tons to the United 
States by yearend. 

Magnesite.—Mining Trading and Manu- 
facturing Ltd. announced expansion plans 
at its 130,000-ton-per-year magnesite min- 
ing operation at Mantoudi in Euboea. The 
company began producing a lower grade 
calcined magnesite in early January that 
would raise the total production of this 
product from 10,000 to 30,000 tons per year. 
Additional plans were announced to in- 
crease output in the coarser 50- to 100- 
millimeter range from 70,000 to 110,000 
tons per year and to completely modernize 
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the Kymassi shaft kiln operation. 
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Coal.—Greece’s Institute of Geology and 
Mineral Exploration discovered a 4-million- 
ton deposit of lignite in the Kalavryto area 
of the Peloponnese. Further exploration in 
the area was expected to uncover additional 
resources. 

Petroleum and Natural Gas.—In the pe- 
troleum field, it was reported that the 
Public Petroleum Corp. was to begin oil 
exploration in the Gulf of Thermaikos in 
early summer. The area was one that was 
already producing petroleum. Three under- 
water drillings were planned for the year. 
Negotiations were begun between the Gov- 
ernments of Greece and the U.S.S.R. over 
the construction of a 750-kilometer gas 
pipeline from Bulgaria to Greece that would 
deliver Soviet natural gas. If finalized, the 
project would cost $1.5 billion and would 
supply up to 141 billion cubic feet of Soviet 
gas per year. 


lForeign mineral specialist, Division of International 
*Industrial Minerals (London). Jan. 1985, pp. 19-89. 
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The Mineral Industry of 
Guinea 


By Ben A. Kornhauser! 


Aided by the International Monetary 
Fund (IMF) and the International Bank for 
Reconstruction and Development (World 
Bank), the Guinean economy was in transi- 
tion from a centrally planned economy to a 
market economy. Halco Mining Inc. had 
started negotiations with the Government 
to reduce the levy on bauxite production to 
make Guinean ore competitive in the world 
market. 

Chevaning Mining and Exploration Co. 
(CMC) of New York, in conjunction with the 
Government, was preparing to bring the 


Koron gold deposit on-stream in 1986. Ex- 
ploration of its concession indicated consid- 
erable reserves that were minable at a 
relatively low cost per troy ounce. Although 
the diamond production of Aredor Guinea 
S.A. was much higher in 1985, diamond size 
and per carat price were lower than those of 
1984 when preduction began. 

Offshore oil prospecting was ready to 
continue, following resolution by the Inter- 
national Court at the Hague of the dispute 
over territorial waters offshore Guinea and 
Guinea-Bissau. 


PRODUCTION AND TRADE 


Mining, predominantly bauxite and dia- 
monds, still dominated the industrial sector 
and contributed about 20% of the gross 
‘domestic product and 97% of foreign ex- 
change earnings. The value of the reported 
minerals produced amounted to $579 mil- 
lion,? of which bauxite and related products 
contributed $465 million and diamonds con- 
tributed $14 billion. The economy was in 
transition from a centrally plaimed econo- 


my to a market economy with the aid of the 
IMF and the World Bank. To effect this 
transition, the Government devalued the 
currency over 1,400%, eliminated or reduc- 
ed its role in internal and external trade, 
privatized national corporations, and re- 
duced governmental control. However, 
Guinea faced serious balance of payments 
problems because its foreign debt at the end 
of 1985 was an estimated $1.75 billion, of 
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390 


which $1.5 billion was debt and $250 million 
was accumulated interest . Min- 
eral resources, particularly the develop- 
ment of diamond and gold reserves, were 
expected to provide an immediate boost to 
the economy. 

Guinea traded primarily with France, the 
United States, other Western and Eastern 
European countries, China, Japan, and the 
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U.S.S.R. Brazil, a relatively new trading 
partner, was becoming an important suppli- 
er of petroleum products. France continued 
to provide about 30% of the country’s im- 
ports, with the centrally planned economy 
countries of China, Eastern Europe, and the 
U.S.S.R. supplying about 25%. Imports 
from the United States totaled $27.6 mil- 
lion. 


Table 1.—Guinea: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1581 1982 1983 1984» 1985* 
Aluminum 
Bauxite 
Mine production 
et basis 11,827 12,421 18,160 318,100 
Dry basis 112,000 111, 100 11,600 12,300 12,800 
Shipments (dry basis): 
repre) eel dead bauxite. .. _ 9,792 9,701 10,000 10,000 10,000 
Calcined baux ite 98 98 100 180 111 
Alumina: 
Production. D —— 679 549 583 508 3580 
Shipment sss 608 549 583 508 580 
Diamond: 
Gem thousand carate_ _ 12 10 28 34 105 
Industrial? |... do... 26 23 17 14 7 
Tol see ee do... 88 83 40 48 8112 
Estimated. Preliminary. "Revised. 
Includes data available through July 1985. 
E des pedis gend gent VVV . presale | » 
sand an an ne uced, ou is re vely, a 
informa tion is inadequate to c ia cm 


«Calculated, assuming 6.3% average moisture. 


Table 2.—Guinea: Apparent exports of bauxite and alumina, by country! | 


(Metric tons) 
Bauxite Alumina 
Country 
1988 1984 1983 1984 
i d ed LL CE 18,872 20,294 an 2 
Belgium- Luxembourg s ae anne 
cuc d Ry ae eer Se Pen IS A 614,095 154,106 — us 
————HHá—Á— . P TRIP ES 749,824 544,189 59,650 14,080 
Germany, Federal Republic ß 863,200 1,468,265 22,091 192,685 
JJ. mene t NES | M a RS ee 509,112 1,125,962 — ius 
D — iÓÁÓ€—— 8 812,055 466,897 128,384 81,400 
N V. ⁵⅛²O5³ꝛÜ5—(1 xm "M PER 
JJ PP MICH ei 1,388,761 1,719,181 us S 
Switserland e ee ee uem E equi dius T 8,534 7,611 ae 
TS Fe a i ater i E De 2,700,000 2,800,000 E ac 
United States „ 8,600,246 8,659,128 12,768 ME 
i2! ete aD NEA DOM C NERO OHNE 115,528 189,936 88,920 81,091 
7%·ö;à1%ꝗf(r ⁵ 10,871,990 12, 101,692 320,024 319, 206 


*Estimated. 

‘Table prepared by Virginia A. Woodson. Owing to a lack of official trade data 

taken as a complete presentation of Guinea's exports These data were 

various sources that include United Nations information and official trade data published by the partner 

trading countries. Table includes data available through Aug. 11, 1986. 
etallgesellachaft Aktiengesellschaft. 


this table should not be 
gathered from 


3Metal Statistics 1974-84. M. 
Germany. 


lished by the Government of Guinea, 
bauxite and alumina. 


1985, Frankfurt am Main, Federal Republic of 
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COMMODITY REVIEW 


METALS 


Bauxite and Alumina.—In February, a 
Czechoslovakia-Guinea accord resulted in 
the shipment of 100,000 tons of bauxite 
from the U.S.S.R.-run Kindia Mine to Kar- 
ametal Co. of Czechoslovakia. The first 
50,000 tons served as payment for past 
Guinean debts. The remaining tonnage was 
included in a barter deal for Czech goods. 

Negotiations started in late October be- 
tween the Government and Halco regarding 
the price of bauxite from the Boke-San- 
garedi Mine. Halco, a U.S.-based holding 
company, was owned 51% by Compagnie 
des Bauxites de Guinée and represented a 
consortium of eight major integrated alumi- 
num producers. While bauxite markets re- 
mained stable, aluminum and alumina 
prices had dropped sharply for many 
months, with alumina priced at less than 
$100 per ton. The reported Guinean price of 
bauxite was up to $35 per ton f.o.b. and was 
believed to be the highest priced ore on the 
market. A reduction in the country’s rates 
was expected to make Guinean ore more 
competitive in the world market with those 
of Australia and Brazil. The Halco negotia- 
tors wanted the levy of $13.13 per ton of 
bauxite to be reduced to allow their ore to 
be competitive. 

Gold.—CMC completed its exploration 
and spent about $7 million in seeking gold 
on its 14,670-square-mile concession, partic- 
ularly at Koron and Didi, two of its more 
promising prospects. The potential reserves 
for the concession were estimated at 16 
million troy ounces of gold at an average 
grade of 0.074 troy ounce per 1.3 cubic 
yards. Minable reserves at the two areas 
were estimated at 400,000 troy ounces. 
Wright Engineers Ltd. of Canada did the 
feasibility studies. As a result, Société Au- 
rifere de Guinée, which was owned 49% by 
the state and 51% by CMC, was to bring the 
Koron deposit on-stream in 1986. The annu- 
al production rate was expected to be 56,000 
troy ounces, increasing eventually to 
100,000 troy ounces, with operating costs of 
$80 to $130 per troy ounce. CMC was owned 
by Canada’s Société Miniére International 
du Quebec and Switzerland’s Omnium de 
Participation Mobilieres S.A. 

The Association for Research and Devel- 
opment of Keroussa Gold was established in 
1985 for the research, development, and 
sale of gold and diamonds. This establish- 


ment followed the Government’s decision to 
prohibit private gold and diamond develop- 
ment. The company was owned 50% by 
Guinea with the remainder by Al Baraka of 
Saudi Arabia. The Bureau de Recherches 
Géologiques et Miniéres of France was to 
manage the operation. The company would 
invest about $1 million in the first research 
phase, which was expected to last 2 years. 

Iron Ore.—The 1984-85 feasibility study 
that was funded by the World Bank to 
determine the most economic means for 
developing the Mifergui-Nimba iron ore 
deposit concluded that an investment of 
$267 million was necessary for a 10-million- 
ton-per-year operation. The $500,000 study 
was performed by Sweden’s Granges Inter- 
national Mining AB and United States 
Steel Corp.’s U.S.S. Engineers & Consult- 
ants Inc. The study was submitted to the 
Mifergui-Nimba Co., which was 50% state- 
owned. The World Bank indicated that a 
further study was needed to assess the 
economic viability of the project, including 
marketing of the ore. 


INDUSTRIAL MINERALS 


The planned production rate of 250,000 
carats per year at the diamond operations 
of Aredor Guinea in southeastern Guinea 
was not reached until yearend owing to 
technical problems with the ore treatment 
plant. About 94% of the output was gem 
diamonds, but increased production and 
better recovery brought the average dia- 
mond size down to 0.85 carat from 1.2 carats 
at the earlier production rate, a decrease of 
30% in size. Prices also fell to $150 per carat 
from the $245 per carat received for the 
first sales, a decrease of 40% in price. 


MINERAL FUELS 


The International Court at the Hague 
resolved the dispute between Guinea and 
Guinea-Bissau regarding the ownership of 
their territorial waters where offshore oil 
prospecting had been done by a 50-50 part- 
nership of the Union Texas Oil Co. of the 
United States and Guinea. The Court’s 
arbitration panel divided sovereignty over 
the waters, enabling both countries to pros- 
pect for offshore oil. 


1Physical scientist, Division of International Minerals. 
ere necessary, values have been converted from 
Guinean sylis (S) to U.S. dollars at the average rate of 
S23 = US$1.00. On the open market S350 = US$1.00. 
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The Mineral Industry of 


Hungary 


By Walter G. Steblez? 


The production of most mineral commodi- 
ties in Hungary declined in 1985, reflecting 
the overall slowdown in the country’s econo- 
my. By yearend, national income was slight- 
ly below that of 1984; industrial production 
grew only 1% during this period instead of 
the 2.8% to 2.8% planned increase. Govern- 
ment minerals and energy programs had 
mixed results. Although some efficiency 
was achieved in the consumption of energy, 
total consumption increased beyond plan- 
ned levels. However, the consumption of 
basic nonfuel materials declined, and mod- 
ernization of preduction processes contin- 
ued. The chief projects brought on-stream 
during the year were the Markushegy and 
Nagyegyhaza coal mines and the Fenyoefoe 
bauxite mine. Additional funds were also 
allocated to the petroleum and gas sectors. 

Accomplishments in the sixth 5-year 
plan, ending in 1985, included the startup of 
the Bito II, Halimba III, and Fenyoefoe 
bauxite mines. Other projects to go on- 
Stream during the period included the 
Many brown coal mine, the Testveriseg 
(Brotherhood) gas mainline, and the Paks 
nuclear reactor. Also, production capacity 
was increased at the Szekesfehervar alumi- 
num plant to expand its range of aluminum 
semimanufactures. Overall output of the 
metallurgical sector reportedly declined by 
1% during the 1981-85 period, but greater 
efficiencies were attained in the steel indus- 
try with the addition of new technology, 
such as the oxygen converter at the Dunauj- 
varos steelworks. Moreover, a number of 
unprofitable operations were taken out of 
production. At yearend 1985, Hungary's 
only iron mining operation at Rudabanya 


was discontinued owing to increasing finan- 
cial losses. 

Government Policies and Programs.— 
Despite some economic setbacks, the Gov- 
ernment of Hungary planned to maintain a 
policy of industrial modernization and ra- 
tionalization and to align production with 
the domestic and foreign market demands 
rather than with the past practices of rigid 
central planning. Major investment pro- 
grams for the mineral industry were not 
announced for the seventh 5-year plan 
(1986-90), but general plan provisions al- 
lowed for slight production increases in the 
metallurgical industries in accordance with 
domestic and foreign market opportunities. 

The 1986-90 plan called for an increase in 
the production of steel castings and forgings 
and an increase in the output of finished 
and semifabricated products made from 
nonferrous alloys. Bauxite production 
would be maintained at levels of the sixth 5- 
year plan by replacing exhausted mines 
with new workings. Coal mining was plan- 
ned to increase, and coal would be used to a 
greater extent in electric power generation. 
The annual production of petroleum and 
natural gas would be maintained at about 
13.5 million barrels and 247 billion cubic 
feet, respectively. There would also be a 
twofold increase in nuclear generated elec- 
tricity by the end of the seventh 5-year plan 
period. Compared with that of 1985, plan- 
ned industrial production was to increase 
by 14% to 17%. One-third of this increase 
would be provided by the mining and ex- 
tracting industries; the balance, by the 
manufacturing sectors. 
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PRODUCTION 


The production shortfalls of most of Hun- tained outflow of workers from the mining 
gary's mineral commodities were attributed sector continued to adversely affect its per- 
to harsh winter weather and a decrease in formance. Modest production increases 
market opportunities. A gradual but sus- were planned for 1986. 


Table 1.—Hungary: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity* 1981 1982 1983 1984? 1985° 
METALS 
Aluminum: 
Bauxite, gross Ello thousand tons_ _ 2,914 627 2,917 T 
Alumina, gross weight do... 710 811 1 
Metal, primary 74,258 74,221 74,089 74,202 
Copper: 
Metal* 
Smelter, secondary. - - 222 100 100 100 100 100 
Refined including secondary .-------- 12,000 12,200 12,500 12,500 12,800 
Gold, mine output, metal content® 
troy ounces. — 60 50 80 20 20 
Iron and steel: | 
Iron ore: 
Gross weiht thousand tons 441 883 3811 
Iron content... - uo 101 112 106 92 
For steel industry... da- 2,065 2,029 32,007 
For foundry uns do 128 116 81 68 388 
WM da 2,198 2,181 2,047 2,097 2095 
e 
— — 10500 — 1080 — 1900 — $309 2205 
Other 2500 2500 2000 2000 2000 
NER eas eats a 15,000 15,000 14,000 18,000 18,000 
Steel, crud — 8,642 8,702 8,616 8,750 39,647 
" Semimanufactures, rolled only da- 2,816 2,815 2,958 
| Mine output, metal content |... — 700 700 700 
Metal, refined, secondary 100 100 100 100 100 
Manganese ore: 
Pun roas weight 121965 150065 — 10590 — 115895 — *1163% 
Mae nent — 0 1 2000 22900 22000 
weight ----------------—— 71,000 000 59, 67,000 700 
-— Metal content 24.300 17,700 20,100 9:100 
Mine output, metal content 1 1,800 400 2,500 2,200 
Metal, ter, econdarnn _ 800 600 2600 600 600 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons. — 4,685 4,369 4,248 4,145 38,678 
— 80,58 3 
FCC 1 84,984 79,801 64,158 59 
Processed Pe eer RD ee a eee On na Ee 52,515 54,014 45,169 244431 
ROW =e eee a 52,518 45,181 87,815 88,869 329,088 
Proceed . dee 7,024 7,109 7294 8,308 
3 thousand tons.. 757 
Nitrogen: N content of ammonia ~.. da - 818 818 814 815 
re UERSUM EYE: 95,190 89,975 102,060 102,000 
Pyrites, gross weicht 7,060 7,000 7,000 7,060 i 
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Table 1.—Hungary: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 i982 1988 1984? 1985° 
INDUSTRIAL MINERALS —Continued 
Refractory materials, n.e.s 
otte products ______ thousand tons 162 158 166 164 170 
Chrome N productss do- 42 
Sand and gravel: 
— 5 8 thousand cubic meters. .. 12,191 11,219 10,665 10,817 10,800 
5 F -— 400 400 400 400 400 
eae ee eee thousand tons. _ 692 585 579 591 560 
S e 8 
Hydroxide (caus (caustic soda) __ ~~~ 179,779 177,895 191,646 198,698 194,068 
"m Sulfate? a n Le LL 11,000 11,000 11,000 10,000 10,000 
ne: 
Dimension, all types thousand tons. _ 78,917 r7 967 7,060 5,874 6,000 
Dolomite c 1,248 1,824 1,167 1,205 1,200 
Limes tone ccc 8,565 8,867 8,081 7,695 7,500 
Ge ee ET E 83 14 22 
ME: 
Promi pyrite EEEE PE ĩV2 ³ EAA RE 3,000 3,000 3,000 2,000 2,000 
Byp t 5 all sources 9,200 9,200 9,000 9,000 
ll! AAA ame 1 12,200 12,200 11,000 11,000 
Sulfuric ac ill 572,681 571,889 605,659 549,159 2520, 177 
7JJ!ͤͤĩ§ĩ‚[00O¹ A S 17,500 17,000 17,000 17,500 17,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blackkk „ 5,000 5,000 5,000 5,000 5,000 
Bituminous thousand tons 8,066 089 2,821 8 32 639 
Brown ~~~ ——--~--~--------- do.. 14,468 14,754 14,406 14,448 314,016 
lignite oes ok Soe do... 8,418 7,980 8, * 
C eee do- 25,942 26,079 25,218 25,047 324,042 
Coke: 
Coke oven 
Metallurgical _.___.__.__.__ do... 645 618 564 546 3492 
Other? _________________ do. ..- 170 170 170 160 160 
Not! do— 815 788 784 706 652 
Gashouse*__________________ do- 180 180 170 160 160 
T do- 995 904 866 812 
Fuel briquetis aoe 1,338 1,472 1,583 1,549 31,722 
Manufactured million cubic fest- 18,000 17,884 15,362 14,282 1 
N marketed ......- do... 212,216 234,524 229,899 244,060 3262,7T1 
gas à 
Natural gasoline 
thousand 42-gallon barrels. .. 8,700 8,700 8,860 8,900 8,800 
Liquefied 5 gas do- 500 3, 8,500 8,500 
Peat, agricultural use thousand tons 70 70 70 70 70 
Petroleum: 
Crude: 
As reportdd do— 2.024 2,004 2,007 32,012 
Converted .. thousand 42-gallon barrels. .. 18,728 713,748 18,587 13,607 313,641 
Refinery products: 
Gasoline including naphtha ..... do- 20,085 20,068 20,153 21,479 322,044 
Kerosene and other light distillates? * 
do- 7,000 7,000 7,000 7,000 7,000 
Distillate fuel oil do. ... 26,297 25,185 28,454 324.506 
Residual fuel oi „ do. .... 20,526 17,829 16,886 16,960 316,970 
Lubricants... 2 2c do____ ,000 1,000 1,000 1,000 1,000 
Liquefied petroleum qas 3 do... 1,000 1,000 1,000 1,060 1,000 
Asphalt and bitumen 1 3.900 8,900 8,800 8,800 
Paraffin and petrolatum®_ _ _ _ _ da 250 250 250 250 250 
T do. ... 80,058 15,182 73,498 71,898 T1,170 


iTable includes data available through June 6, 1986. 


?In addition to the commodities listed, diatomite, gypsum, An a VAE MOTUUM Onr Malorial such de 
VVV is inadequate to make reliable estimates of output levels. 


po 
418% to 20% Mn. 
5Excludes refinery fuel and losses. 


*Data derived by subtracting reported motor gasoline and white spirit data from reported light refinery products total. 
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TRADE 


Most of Hungary’s foreign trade objec- 
tives were met; the country showed a bal- 
ance-of-payments surplus at yearend. How- 
ever, imports grew faster and exports more 
slowly than planned, and the convertible 
currency trade surplus fell behind the 
planned level of 1984. A depressed alumi- 
num market also resulted in reduced alumi- 
num sales during the year; aluminum sales 
contributed about 20% of the country’s 
convertible currency earnings. 

Hungary was a net importer of most raw 


materials and fuels and, as in previous 
years, the U.S.S.R. was the predominant 
exporter of these commodities to Hungary. 
Major commercial agreements with the 
U.S.S.R. in 1985 included the renewal of the 
1962 Hungarian alumina for Soviet alumi- 
num barter deal, Hungarian participation 
in the construction of the Progress natural 
gas pipeline, and a 5-year commodity trade 
plan that would supply Hungary with up to 
50% of its energy requirements through 
1990. 


Table 2.—Hungary: Apparent exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1983 1984P 
id RNC Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 491,088 430,587 E marr? tee 270,404; East Germany 
Oxides and hydroride - 664,872 650921 —— .. USSR. 835,802; Austria 184,980; Poland 
Ash and residue containing alumi- 
Null cere 690 1739 -. All to West Germany. 
Metal including alloys:* 
p oe 6,498 8,226 2s AA 4,814; Italy 2,860; West Germany 
Unwrou ght 57,882 72,611 99 East Germany 17,009; Poland 12,275; Bul- 
ee 10,81 
5 dc ence C 49,464 45,802 7,588 East Germany 7,956; Sweden 4,998. 
Quiles and MN 7 M Se 10 ea 80; Sreden 8. 
Cobalt: Oxides and hydroxides _ _ _ _ _ i 4 All to Sri Lanka. 
and hydroxides . 22 NA 
Sulfat 1.215 558 West Germany 245; Austria 188; France 
Ash and residue containing copper 19 21 _. Ali to West Germany. 
TC 4.716 5,926 -- Austria 4,468; West Germany 1,245; 
Unwrought ___________ _ 4,188 5,188 — West pa 812 Belgium- 
imanufactures 3,076 182 115 W ; Austria 1,730. 
Gold: Metal including alloys, un- 5, est Germany 2,095; A 1,780 
in : 874 All to West 
Iron and steel: Metal: ~ u — N 
SESSEL st !!!! 8 50,000 79,000 —— ur ^^ Austria 6,018; Switzerland 
cast i related 
ip oor india NR 480 20900 __ NA 
Steel, ene oni MR „ 5 182 45,599 Turkey 82,282; West Germany 6,440; Y 
(aie nian » --— goslavia 5,914. u- 
Bars, angles, shapes, 
i 698,529 792,348 197 e 81 NÉ Iran 96,227; West Ger- 
sheets? ___ 215,991 376,622 52,519 — I 
Hoop um 3 19,754 20,701 ae Y via 11 296; Coorhosiovakia 2,814; 
Rails and accessories 88 97 -— Netherlands 76; West oana 
JJ 16,058 12,252 — West set Germany 3,256; U.S.S.R. 2,281; Lebe- 
Tubes, pipes, fittings? ______ 66,186 84.756 40 Iran 17,421; USSR. 14,685; West Ger 
Castings and forgings, rough? _ 11,782 18,070 Poland 4,149; India 2,246; West Germany 


See footnotes at end of table. 
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Table 2.— Hungary: Apparent exports of selected mineral commodities! —Continued 


Destinations, 1984 
Commodi 1983 1984P i ae 
y United Other (principal) 
METALS —Continued 
Ash d resid DUM 1,124 798 West Germany 75; Denmark 42. 
an ue con s5 A UN ; 
Metal including all 
Sap . nuc 2,288 2,068 xd. TM. Mermany be Austria 1,028. 
. ee 284 851 -- All to A 
Magnesium including alloys, 
Mangan ‘On d concentrate, u Á Tf eee 
686: and concen ; 
ical-grade* ... 9,608 11,657 -- Czechoslovakia 11,550. 
Mol um: 
and concentrate 10 NA 
N Metal including allo alloys, all forma 11 16 -- Yugoslavia 15; West Germany 1. 
Ash and residue containing nickel - KEA 21 — All to Netherlands. 
Metal including all 
ou. | AAA C 95 100 — West 81; Austria 16. 
Unwrought ..---------- hia 317 — Austria 297; 
i ufactures 81 89 6 West Germany 69; Yugoslavia 6 
Platinum-group metals: Waste and 
an —— value, E M $3,880 _. All to West Germany. 
ver: 
Waste and sweepings __-_— 2 $4,152 $303 -- Went Germany $298. 
Metal including alloys, unwrought 
and t do $863 $778 -- West Germany $704; Austria $71. 
Ash and residue containing tin € 87 -- Al to Denmark. 
„ 2 56 Austria 40; United Kingdom 16 
nwrou ght Em ; Uni : 
Tungsten: Metal including alloys, all! > seo R 
in 
Torms ec 12 16 -- Yugoslavia 15; United Kingdom 1. 
Ore and concentrate 21 NA 
He V Lo e e E 250 178 — All to West Germany. 
Ash and residue containing zinc... 8,420 8,878 meat Do. 
Metal including alloys: 
Scrap oo ee 1,079 188 -- West nany 621; Austria 117. 
Unwrou ght 40 16 -. All to A 
Semimanufactures _— 8 NA 
Other: 
Ores and concentrates 15 NA 
Oxides and hydroxidees 11 4 4 
Ashes and residues 14,531 28,206 — Austria 27,929; Italy 141. 
mn metals including alloys, all 
EC aan Pace AS en 10 19 NA Sweden 18; United Kingdom 1. 
INDUSTRIAL MINERALS 
Abrasives, n.e.8.: 
atural: Corundum, emery, pumice, 
7 ͤ ͤ K Sie te 47 992 442 West Germany 550. 
Artificial: Corundum 18,714 15,488 850 Austria I Germany 2,830; Ro- 
mania 
rinding and polishing wheels and 
yb --. value, thousanda. — $1,663 $2,996 $844 goce, wie East Germany $686; Bul- 
MODEM Se 4,848 8,208 Te Afto B Belgium-Luxembourg. 
Boron materials: Oxides and acids 20 NA 
Cementt. .—— o te 145,296 180,011 -—- Yugoslavia 154,555; U.S.S.R. 24,266. 
er S eue -— All to West Germany. 
Clays, crude 
Bentonit 12.920 -— East Germany 8,082; Poland 4,850. 
Kaolin hai! 6,115 6,608 zr. “as 5,280; West Germany 
ste aig cada tc ate T 200 -- All to Austria. 
Cryoliteand chiolite 50 200 — All to Iceland. 
Gem, not set or strung 
ue, thousands. _ 195 1280 an — Switzerland $18. 
Industrial stones do... pene um-Luzembourg ; Austria $155. 
Diatomite and other infusorial earth 3,108 2,790 eee Austria 2,588; Italy 1 0; West Germany 
F ; fluorspar, related materials 1 971 uis All to Switzerland. 
Forties: materials: di 
Crude, nes ~~ .--- 1,166 400 — All to Austria. 
Manufactured: 
Ammonia’ __ thousand tons 69 66 ae Yugoslavia 08. Austria 6; Italy 2 
Nitrogenous* |... do... 1,191 1,519 -— Yugoslavia 122; West Germany 109; 
BO; e unspecified 1,178. 
Phosphati ten 
. 12 2 .. NA 


See footnotes at end of table. 
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Table 2.—Hungary: Apparent exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1988 1984P : a, 
ea Other (principal) 
INDUSTRIAL — 
Continued 
Fertiliser materials —Continued 
Manufactured —Continued 
Unspecified and mixed ........ 154 178 — West 5 101: Thailand 31: Den- 
and plasterlr‚ - ial 120 — All to Austria. 
and related material 96 NA 
322 ⁵⁵ͤ—Ü;P eh Co ede — 29 _. All to Netherlands. 
— 5 33 11 27 — France 21: Italy 6. 
and waste S 40 ~— All to West : 
B 1 splittings Germany 
MEO mS 621 NA 
ts, Iron oxides and i All to Italy 
Precious and semiprecious stones ether m m 
Natural value, thousands. . $15 NA 
eee ae da 9888 Tt _. All to United Kingdom. 
Sodium compounds, n.e.s.: Carbonate, 
man e d 3 37,800 49 — All to West Germany. 
Stone, sand and gravel: 
Crude and partly worked - 14,487 16,756 -- USSR. ebe 1,480; 
Worked... -__. 126 FR PELO P la 
Dolomite, refractory-grade . 11,745 18,194 — Poland 18, 
Gravel and rock _______ 4,150 586 _. United Kingdom 22,757; Yugoslavia 6,726. 
Quarts and quartzite _______ __ 29,158 19,956 _. All to Austria. 
Construction. . cubic meters. 63,751 43,757 -— Czechoslovakia 39,090; U.S.S.R. 4,667. 
Industrial 495 31,047 -- Yugoslavia 25,782; Austria 5,315. 
tal: 
Crude including native and by- 
377 18,196 12,101 -- Austria 11,481; West Germany 620. 
idal, precipitated, sublimed 192 NA 
Sulfuric acid 52,687 41,367 -~ Yugoslavia 41,608; Brazil 6,240. 
Crude 88,757 75,500 __ Austria 23,337; East Germany 16,043; 
West Germany 10,864 
Slag and dross, not metal-bearing.. — 689 828 — All to 
RA 
Asphalt and bitumen, natural 10,989 9,636 -— All to Pakistan. 
. 0 ͤ A Se 59 — West Germany 54. 
Anthracite and bituminous® .. _ .. _ _ 547 533 -- NA 
of anthracite and 
Lignite including briqueta® riquete®______ 2 H -I USSR 16 Austria 1 
Gas, : Gaseous — — — m l l 
883 868 — All to Romania. 
Peat incl briquets and litter? _ _ _ 2908 5294 -— Austria 8,212; Yugoslavia 1,950. 
Liquefied 
— barrels. _ 618 500 ~- Italy 337; Yugoslavia 76; Austria 50. 
Gasolin ee 665 1,071 a Acsi 418; Poland 213; West Germany 
Mineral jelly and wax? __ do 255 311 8 West Germany 83; Italy 44; Morocco 39. 
pase ane jsi Tual cumulo. cs 204 490 -— Austria 462; Switzerland 28. 
Distillate fuel oil... da 2,871 4,468 — Austria 1,846; Switzerland 1,687; West- 
Lubricants! |... ____ do 519 411 E Austria 214; Yugoslavia 68; Switzerland 
Residual fuel oll da 525 864 _. Yugoslavia 517; Austria 347. 
Bitumen and other residues* 
eit 655 622 (*) . Wost Germany 
PPreliminary. er 
‘Table prepared Plachy. Owing to a lack of official trade data published by Hungary, this table should not be 
taken trade. Unless otherwise specifi, these data were compiled 


the partner trade countries. 


Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Statistical 
*Less than 1/2 unit. 
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Table 3.—Hungary: Apparent imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
l Sources, 1984 
Commodity 1983 1984? 
di e Other (principal) 
METALS 
Ore and concentrate 1,002 1,496 Weat Germany 1,495. 
Oxides and e LL 204 111 -- West Germany 100; France 11. 
Unwrought* ______________ 168,000 168,320 — All from USSR. 
ufacture ? 4.997 4,529 4 Germany 2,997; Czechoslovakia 
898; Austria 848. 
CO — — Á— nes 5 -— All from West Germany 
Bismuth: Metal including alloys, all : NÄ 
Ore and concentrate o 17,852 17,000 — All from U.S.S.R. 
Oxides and hydro rides € 280 ~- United Kingdom 279 
Ore and concentrate LLL 18 NA 
Oxides and hydronides 8 2 -— All from West Germany. 
5 9,450 9,569 8 All from U.S.S.R. 
Fi. 1 5,538 6,285 _. Switserland 2,908; 
Luxembourg 1,770; est Germany 
Unwrought® _____________ 31,785 90,112 _. USSR. 19,90; Poland no 
um- . 
Semi manufacture 212,121 212,803 15 baked 1,854; undetermined 
Gold: Metal including alloys, unwrought 
and partly ae M oM - 1,710 1,511 -— All from Switserland. 
Iron and steel: 
thousand tona... 8,961 4,170 ~~ US8S8.R. 8,955; Brasil 72; Canada 47. 
Pyrite, roasted. 33 da ae 28 — All from Yugoslavia. 
6 en 28,000 20,000 ~~ NA. 
Pig iron, cast iron, related 
materials 298,562 279,461 -. USSR. 241,669; Brazil 20,922; 
Algeria 15,209. 
Ferrochromium?®__ — _ _ _ . _ 9,098 8,801 ss USAR ; West Germany 838; 
Ferromanganese® _ ___ _ __ 39,980 $7,794 — U 24,584; Norway 6,900; Spain 
Ferrosilicon* Cv 6,654 6,878 s. M L 6,283; West Germany 140 
Silicon metall ion 1,860 E N 1,100; Italy 760. 
Unspecified 18,502 12,819 EUN USSR 10,282; Romania 500. 
Steel, primary form? 426,386 418,780 U.S.S.R. 891,056; Czechoslovakia 
18,517; Albania 11,398. 
Bars, angles, sha 
3 170,146 182,968 a . 
Universals, plates, sheets? _ _ 960,211 881,646 48 U 228,228; ; 
i 16,172; Spain 14,872. 
Hoop and strip? |... 10,014 11,009 6 West 5.520; 
8,682; Italy 1,1 
Rails and accessories .......... 687 2,000 -—- NA. 
% ae 94,420 94,159 2 9 a 4,019; 
Tubes, pipes, fitting 81,058 74,089 12 ; East Germany 
| a ES Pt oleate an A A 
Castings and forgings, rough? 11,858 15,876 1 — Poland 7,910; Yugoslavia 4,396; Italy 
Lead: : 
, eee 1,006 792 ee West Germany 483; France 1 
ind United 171. x 
Unwrought! |... LLL l- 11,980 9,848 = USER 5,924; Sweden 396; Bulgaria 
Semimanufactures __ 31 15 = West Germany 12; United Kingdom 
Lithium: Oxides and hydroxides 83 18 A | 
nwrought ... 58 nl Italy 120; Yugoslavia 40 
Pisco tei iiiter A a F 
Ore and concentrate, metallurgical- 
i ĩ KA PR 3 XT pum Netherlands 240; Finland 80. 
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Table 3.—Hungary: Apparent imports of selected mineral commodities! —Continued 


sancionador ar cr 
Matte and 


ue, es 


Silver: Metal including alloys, unwrought 
and partiy wrought „5 do 


n I 
andconcentrate oe... 


See footnotes at end of table. 


1988 


19849 


United 
States 


Sources, 1984 
Other (principal) 


All from Netherlands. 


Do. 
All from Japan. 
All from Cuba. 


All from United 


ted 
United Kingdom 8 


* a $4,919; Sweden $154; 
All from United Ki 

5 627; Bolivia 110; undetermined 
Netherlands 12; United Kingdom 2. 
West Germany 1,976; Netherlands 


748. 
United pe paa Fo. 0 1 — 
5 


Japan 10: United Kingdom 2. 
noe 1,012; France 798; Yugoslavia 


bb n t ; U.S.S.R. is Bul- 
West G Germany 2805 

1 9,688; Notherlands 401; West 

gr inan 804. 


ree ; Australia 1,205; Switzer- 
Austria 1,768; Sweden 185; Nether- 
lands 16. 


All from Austria. 
Belgium-Luxembourg 15; France 6. 


West Germany 21; Italy 9. 

France 873; West Germany 848; 
Czechoslovakia 127. "m 

All from Italy. 

Switzerland $31; i 

U.S.S.R. $3,257 aer $2,487; West 

U.S.S.R. 31,581; Botswana 2,492; 

Yugoslavia 13,700; West Germany 
2533. 


Netherlands 990; France 40. 
All from 
i s 1,288; France 1,274; Italy 


Israel 350; East Germany 149; 
USSR. 131. 
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Table 3.—Hungary: Apparent imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984P i ro 
MC Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cement 875,040 845,488 -- U.S.S.R. 508,528; East 
155,012; Czechoslovakia 111, 
Chilk 35 ooh ries 1,952 1,705 — Austria 1,299; ; Swi 
Clays, crude: 
Chamotte earth? |... . . 78,219 12,822 -— Czechoslovakia 68,916; Israel 2,097; 
Poland 1,194. 
Fire clay ORTOS 14,808 NA 
Kaolin” oo ee eee c 40,232 60,843 408 Austria 38,052; Czechoslovakia 
12,380; Fast 11,292. 
Unspecified? | .. . 62,948 88,695 72 Czechoslovakia 58,411; Poland 19,788; 
East Germany 4,948. 
ens nak wid strung 
n or 
ue, thousands. _ $384 $354 $8 . Switzerland $197; ng cert 
. Luxembourg $123; ustria $26. 
Industrial stones do— $637 $878 a r acinar aped A an 
CCC rara == 2,954 2,477 — looeeland 1 TOA aired 412; Italy 225. 
Feldsper, fluorspar, related materials 8,961 ,089 =o Norway MS 402; Yugoslavia 
i Amm cec 2 7 Poland 729; Be nA 5. 
OU o Se he mt 0 
Nitrogenous, Na content 257,189 822,871 e M oer R. 807, 1029, Net 80 lands 8,610: 
Phosphatic, PsOs content 145,715 156,599 18,731 Yugoslavia 29,2 29217, USSR. 29,181; 
Potassic, KO content! 566,491 509,066 TR b ar 976.5755 East Germany 
U ified and mixed 113,687 115,682 10,778 Yugoslavia 60,285; U.S.S.R. 44,558. 
Graphite, natural i 590 wen ah West Germany 164; Italy 
Gypsum and plaster? ____________ 79,940 87,978 Da Ear Germany 10,544; Romania 
CN E NEE SAINE EEA @) 35 -- U. 88 K. R. 32; Japan 8. 
Kyanite and related materials 40 NA 
ue rM EL eee 53,806 41,221 ide Yon 28,717; Czechoslovakia 
Magnesium compound? 98,312 91,467 -. Czechoslovakia 76,804; Austria 5,615; 
f U.S.S.R. 5,293. 
Crude incl littings and waste _ 12 187 _. United Kingdom 123; France 12. 
Worked incl „ split- 
hr 8 47 38 TN 3 16; Austria 15; West Ger- 
many 4. 
Phosphates, crude 648,880 645,820 A USSR. Algeria 60.524 Morocco 108,841; 
pf er Pct Iron oxides and l 
5 2,613 3,223 West Germany ma ; Italy 211; 
Netherlands 
Potassium salts, crude? ___________ 2,906 -— 
5 semiprecious stones other 
Natural value, thousands. .. 771 362 _. Switzerland $52; Top 17 
Synthetic N 1 $267 — West Germany $1 
Luxembourg 5, Boitzerland $41. 
Pyrite, unroas ted. 80,067 4,174 ae All from Albania. 
Salt and brine 572,569 578,011 wee 5 861: U.S.S.R. 92,028; Po- 
Sodium compounds, n. e. s. 
man Nui Ut 182,678 197,884 -- Bulgaria 121,887; Romania 57,043; 
East Germany 14,188. 
Sulfate, manufactured _________ 255 NA 
Stone, sand and gravel: 
Crude and partly worked 57,206 17,119 -. Bulgarie 5,511; Cuba 4,124; Romania 
Worked... LLL 182 1,242 "S Yugoslavia 142; Italy 212; Nether- 
Dolomite, chiefly refractory- grade 94 81 ES Austen 51 1. West Germany 30 
Gravel and crushed rok 9,550 12,562 7 gl 7 714; Yugoslavia 2,229; Italy 
Quartz and quartzite 1,951 2,233 ze ih Germany 1,884; Netherlands 
Sand other than metal-bearing? . _ _ _ 135,035 125,790 100 Czechoslovakia 99,307; East Germany 


See footnotes at end of table. 
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Table 3.—Hungary: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1988 
INDUSTRIAL MINERALS —Continued 
Crude including native and 
byproduct! —— 174,602 
ini A - 386 
Sulfuric acid? __-_.____________ 194 
Talc, steatite, soapstone, pyrophyllite — — 2,253 
Crude- --------------——- 65,981 
Slag and dross, not metal- bearing 645 
MINERAL TURIS AND RELATED 
Asphalt and bitumen, natural Pe oa 61 
Carbon black 989 
Gas carbon JJV 21,804 
Anthracite and bituminous | 
thousand tons 1,756 
Briquets of anthracite and bituminous 
coal.. es 516 
Lignite incl briquets da eo 
Coke and semicoxkbe eae 868 
natural: Gaseous* 
Gu. million cubic feet 148,762 
Petroleum: 
thousand 42-gallon barrel 65,601 
Refinery ucis: 
Liquefied petroleum gas 355 
Gasoline da 921 
Mineral jelly and wax?.... da 8 
Kerosene and jet fuel? _ da 1,267 
Distillate fuel oil. do 4,142 
ts E 127 
Residual fuel oil? ........ da- 1.197 
Bituminous mixtures .do.. — _ _ 1 
Petro coke e sen 44 


1984” 


United 
States 


Sources, 1984 
Other (principal) 


Poland 136,899; U.S.S.R. 31,036. 
All from West est Germany. 


West Germany 740; Bulgaria 197; 
Austria 21. 
Austria 1,222; Italy 490. 


Czechoslovakia 16,725; Bulgaria 
14,166; Austria 12,188. 


Austria 64; West Germany 10. 


U.S.S.R. 809; East Germany 260. 
U.S.S.R. 20,685; West Germany 391. 


USSR. 812; Poland 488; Czech- 
oslovakia 34 


U.S.S.R. 184,124. 


U.S.S.R. 50,568; Libya 7,277; Iran 
5,974. 


USSR 188; Austria 14. 


via 507; U.S.S.R. 250; Albania 
U.S.S.R. 9; Notherlands 
USSR 936; . 
u$s SR. 5,545; United Kingdom 100. 
BE rero ee n um-Luxembourg 
USbK 1,350; United Kingdom 140. 
All from Austria. 
Norway 49; West Germany 6. 


NA Not available. 
taken as tation of this country’ 


Trade Statistics of Hungary. 
Less than 1/2 unit. 


presentation s mineral trade. Unless othe 
from United Nations information and data VVV 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite—The chief 
event in the bauxite mining industry was 
the completion and official opening of the 
Fenyoefoe bauxite mine in Fejér. The mine 
was planned to produce 650,000 tons of 
bauxite per year: 450,000 tons from under- 


PPreliminary. 
iTable prepared by Joust Flachy Owing to s lack of official trade data published by H this table should not be 
8 pub = ungary, 


data were compiled 


ground and 200,000 tons from opencast 


workings. The deposit was expected to last 


40 years at this production level. Most of 
the bauxite mined at the Fenyoefoe Mine 
will be processed at the Almasfuezité alumi- 
na plant. Also, the Csordakut and Nagyegy- 


haza Mines, belonging to the Tatabanya 


coal mining enterprise, began producing 
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bauxite in 1985. The bauxite deposits at 
these mines were found below coal and 
limestone seams. Approximately 150,000 
tons of bauxite was produced at Nagyegyha- 
za from opencast operations. Production 
would reach 350,000 tons in 1986, and begin- 
ning in 1987, mining would start under- 
ground with output increasing to about 
500,000 tons per year. Bauxite produced at 
the Nagyegyhaza Mine was also to be proc- 
essed at the Almasfuezité alumina plant. 

The industry continued to experience a 
labor shortage; over 200 workers per year 
have sought employment in other branches 
of the economy. Reportedly, there were few 
replacements owing to fewer benefits pro- 
vided to bauxite miners compared with 
those in other mining activities, as well as 
to very difficult working conditions. 

In late 1985, Hungary and the U.S.S.R. 
renegotiated the provisions of the 1962 
alumina-aluminum agreement. The previ- 
ous agreement called for annual Hungarian 
shipments of 336,000 tons of alumina to the 
U.S.S.R. in exchange for 165,000 tons of 
aluminum. The U.S.S.R. appeared to have 
been favored under the provisions of the 
new agreement, which called for Hungarian 
deliveries of 530,000 tons of alumina in 
exchange for 205,000 tons of aluminum. The 
provisions of the agreement stipulated ship- 
ments of higher grade, coarser grained ma- 
terial to the U.S.S.R. On balance, aluminum 
sales decreased during the year owing to an 
oversupplied world market. The country 
planned to produce about 2,700,000 tons of 
bauxite, 880,000 tons of alumina, and 
180,000 tons of aluminum semimanufac- 
tures in 1986. 

Iron and Steel.—Hungary’s oldest oper- 
ating mine as well as the country's only 
domestic producer of iron ore, the Ruda- 
banya Mine, closed at yearend owing to 
sustained financial losses. Production at 
this facility had declined from about 800,000 
tons per year in the 1960's to about 400,000 
tons in 1985. The quality of the ore declined 
over the years to the point of making ben- 
eficiation costs too high. The labor force was 
transferred to nearby quarries that were to 
produce gypsum and dolomite. 

Work continued on the construction of a 
coking battery at the Dunaujvaros iron and 
steel works; the startup of this unit was 
scheduled for late 1986. The industry con- 
tinued to be adversely affected by an unfa- 
vorable world steel market. Despite this 
situation, plans to continue to streamline 
the industry were maintained with the aim 
of increasing exports to market economy 
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trading partners. 

Lead and Zinc.—Mining continued at the 
Gyongyosoroszi Mine in the Matra Moun- 
tains. Lead and zinc concentrates were 
mostly exnorted. However, this operation, 
like the one at Rudabanya, was reportedly 
sustaining losses and would be subject to 
reorganization in 1986. 

Manganese.—Over 110,000 tons of oxidic 
ore was mined in 1985. Early in the year, 
results from a pilot plant operation indi- 
cated that electrothermic ferromanganese 
could be produced from sintered ore mined 
at Urkut. The alloy would have a manga- 
nese content of 70% and a phosphorus 
content of 0.45%, but lack of industrial 
experience was cited as the main obstacle in 
starting production. 

Tungsten.—In a major commercial trans- 
action with Mongolia, the Hungarian for- 
eign trade organization, Wolframinvest, 
was to begin mining a tungsten deposit at 
Tsogaan-davaa, about 50 miles from the 
Mongolian capital of Ulan Bator. Mine and 
concentrator development was scheduled 
for completion in 1988. Hungary would 
receive 87.5% of the tungsten concentrate 
from this facility, or about 450 tons per 
year; 250 tons would be designated for 
domestic consumption, and the balance 
would be experted. The facility would pro- 
duce about 3,000 tons of powder in the first 
10 years of operation. 


INDUSTRIAL MINERALS 


Hungary continued to produce a variety 
of industrial minerals—bentonite, kaolin, 
perlite, and zeolite—at mining operations in 
the Tokaj Mountains. Production of these 
commodities met most of the country’s do- 
mestic as well as export needs. Perlite from 
the Palhaza Mine was processed and mar- 
keted as an expanded product. 


MINERAL FUELS 


Coal.—Coal production declined during 
the year owing to adverse weather condi- 
tions, startup delays, and growing labor 
shortages. Planned output for 1986 was set 
at 24,000,000 tons. New mines brought on- 
stream during 1985 included the Markushe- 
gy, Nagyegyhaza, and Lenecsehegy Mines. 
The Markushegy Mine, with a rated output 
of 1.6 million tons of brown coal per year, 
would raise production to 2.4 million tons 
by 1989. 

Natural Gas and Petroleum.—Petroleum 
and natural gas production in 1985 was 
maintained at about the same level as that 
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of 1984. Part of Hungary’s commercial natural gas pipeline construction project 
agreement with the U.S.S.R. for 1986 called that was to be extended to the western 
for additional deliveries of natural gas to order of the U.S.S.R. 

Hungary. As compensation for the increase, 3 

Hungary was to participate in the Yamburg Ina specialist, Division of International 


The Mineral Industry of 
Iceland 


By Richard H. Singleton! 


Little change occurred in Iceland’s metals 
and minerals industries during 1985. Miner- 
als production continued to be led by the 
aluminum and ferrosilicon industries, both 
of which were power intensive, consuming 
approximately one-half of the country’s 
electrical power. These industries were de- 
pendent on imported alumina, silica, and 
coke or coal. Output of aluminum decreased 
by about 9% after having peaked in 1984. 
Prospects for attracting further power- 
intensive industries including aluminum, 
silicon, and ferroalloys decreased because of 
limited projected markets coupled with do- 
mestic policy disagreements regarding fu- 
ture ownership and governmental control of 
these industries. 

Iceland’s gross national product (GNP) 


increased slightly in 1985 to $2.5 billion.? 
Inflation and foreign debt were major eco- 
nomic problems. The cost-of-living index 
increased by an estimated 32%, a slightly 
higher rate than that of 1984. Net external 
debt remained at above 60% of GNP. The 
annualized Government deficit increased 
significantly to an estimated 15% of collect- 
ed revenues. However, unemployment re- 
mained at only about 1%. 

The United States remained Iceland’s 
largest foreign market, receiving about one- 
quarter of its total export value, and the 
high value of the dollar hence benefited 
Iceland’s economy. On the other hand, the 
U.S. share of Iceland's imports decreased to 
about 6%, because of more competitive 
prices of European goods. 


PRODUCTION 


Production of aluminum and ferrosilicon, 
nearly all for export, decreased somewhat, 
as did cement, ail of which was consumed 
domestically. Output of diatomite and pum- 


ice, also dependent on export markets, in- 
creased slightly. Salt production increased 
significantly in 1985 but not nearly enough 
to satisfy internal needs. 
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Table 1.—Iceland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984 1985 
Aluminum metal, primar v:'T hr 78,600 75,200 16,077 80,359 78,408 
Cement, hydraulic? |... thousand tons 122 124 115 118 117 
6ꝙ7ꝙ7575 ale ⅛˙²m. AES e eR 19,840 24,965 25,501 27,265 29,388 
1 83,612 "41,545 51008 6078 32 
FFF NA 3,922 10,882 NA 7,186 
Nitrogen: N content of ammonia? ____________— 7,000 17, 000 72,000 7,000 1,582 
eec bn y ĩ PR | 718,700 45,000 55,000 56,000 
Salt — er cc ecc oT SE 8 50 100 500 950 1,850 
Calcareous, shell... thousand cubic meters. — 114 120 125 115 100 
777. A 2. 5,000 5,900 5,500 4,000 5,500 
Silica duůtt 15,309 4,200 78,926 7,221 7,818 
Rhyolite.._________________________ 21,000 20 20,400 20,000 755 
Scoria |. LL LLL c2. thousand cubic meters. m = 210 11 | E 
*Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through June 27, 1986. 
3Ingot and rolling billet production. 
*Byproduct of ferrosilicon. 


Aluminum and ferrosilicon continued to 
be Iceland's major mineral exports in 1984. 
Shipments of aluminum ingot and billet 
decreased 25% to 80,000 tons whereas ex- 
ports of ferrosilicon increased 1696 to about 
57,000 tons, 14% of which was exported to 
the United States. Exports of pumice in- 
creased 25% to about 57,000 tons. Petrole- 


um products continued to lead, in value, the 
country's imports, followed by alumina and 
steel and lesser amounts of coal, coke, 

ili and quartz. Imports of coal in- 
creased 4696 to about 55,000 tons, more 
than one-third of which was U.S. anthra- 
cite. Imports of coke increased 29% to about 
41,000 tons. 


Table 2.— Iceland: Exports of selected mineral commodities! 


(Metric tons) 
Destinations, 1984 
Commodi 1983 1984 
7 are Other (principal) 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, ett 45,328 56,533 838 48784 19,213; West Germany 
Nom 754; Denmark 7,657. 
Aluminum: Metal including alloys, 
unwroughtk „ 106,904 79,928 im 814 670, est Germany 11,087 Kingdom 
Diatomite and other infusorial earth .. _ _ 24,508 26,486 — West 3 2,956; 
ceci Bie] 2.161. 
Iron and steel: Metal 
pocos du inci 10,268 9,784 -- Re amans s Korea 2,904; Spain 1,976; 
Ferroalloys: Ferrosilicon .... 49,238 57,252 3.026 West Ge lad 81 J 12,083. 
Stone, sand and das 5 stone, W 
crude and partly worked 7 7,154 7, 154 
Other: Base including alloys, scrap 614 471 --. Netherlands 233; Denmark 132; West 
Germany 97. 


*Table prepared by David J. Ellis. 
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Table 3.—Iceland: Imports of selected mineral commodities! 
(Metric tons unlees otherwise specified) 


Sources, 1984 
Commodity 1983 1984 ; m 
8 Other (principal) 
METALS 
Oxides and hydroxides _ 144, 483 147,509 _. Australia 147,508; United Kingdom 4. 
Metal i acad alloys: 
Unwrou ght 33 31 -- United Kingdom 21; Netherlands 10. 
Semimanufacturess 1,021 1,107 11 T Cerman 222; ‘Switzerland 184; 
orway 1 
Chromium: Oxides and hydroxides _ _ _ __ 8 2 -- Mainly from West Germany. 
Copper: d r: Metal including alloys: 
Ru A E arses Reha ek EEA er 280 8 i from aber. Germany. 
Unwrought EE cepacia ee! 3 a uy fc m Denmark. 
mimanufactures 161 213 11 Wfeingdenn 19. y 82; Sweden 64; United 
om 
Gold: Metal including alloys, unwrought 
and partly wrought 
value, thousands $106 $126 $47 Republic of 115 m $23; 
witzerland $ 
Iron and steel: 
ron ore and concentrate excluding 
“woe Dyrié -irran 12,531 15,647 -— All from Norway. 
etal: 
% ——— ——— "E 3 -— All from West German 
Pig i siron, cast iron, related materials gt | 286 11 France 198; Norway 50; ( 25. 
e OVS See oe ae 
Steel, primary form 1,230 904 Sweden 410; West Germany 302; 
Netherlands 122. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 19,147 20, 168 27 mi dd 5,577; Sweden 5,297; Spain 
Universals, plates, sheets 11,710 12,274 use ium-Luxembourg 2,900; poem 
2,959; West Belgium Li 
Hoop and strip -.-------—- 575 647 2 Denmark ru Be 
Rails and accessories 15 68 E Denmark 82; U fed Kingdom 28; 
CCC 286 191 * ne gum Luxembourg 119; Finland 
; Netherlands 18. 
Tubes, pipes, fitting 6,904 6,696 5 West Germany 1,855; Notherlands 
,068; United Kingdom 1,020. 
Castings and forgings, rough 149 88 as ium-Luxembourg 52; Denmark 
14; West Germany 11. 
Lead: 
J 8 17 16 -. West Germany 13; Sweden 3. 
Metal including alloys: 
Unwrought_______________ 155 46 — All from Denmark. 
Semimanufactures |. 13 15 (2) West Germany 11; Denmark 8. 
Magnesium: Metal including alloys, 
ge "EN ee 41 10 -- All from Norway. 
rury d „ 76-pound flasks_ _ 6 3 -- NA 
N ickel: etal including alloys, 
semimanufactures N z 800 800 NA Denmark 600. 
Pletinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands. _ $152 $143 $10 Switzerland $99; Netherlands $29. 
Silver: Metal including alloys, unwrought 
and partly wroughgnt do... $99 $117 $3 West 555 $46; oe $25; 
Uni Kingdom $2 
Tin: 3 including alloys: 
wrought ____.____ kilograms. — 400 100 ds All from Denmark 
Sena netta 3 6 8 — Denmark 6; United Kingdom 1. 
Titanium: Oxides_______________~- 648 72A — West Germany $ 824; United Kingdom 
f 324; Norway 75. 
Zinc: 
EE ir —— ee EEE 9 6 ses United Kingdom 4; Denmark 1. 
Metal. meung alloys: l 
Unwrou ght 78 63 -- Norway 48; Belgium-Luxembourg 9; 
West Germany 6. 
Semimanufactures |... ____ T9 41 FEN Francea ce 28; Norway 5; United King- 
om 5 
Other: Base metals including alloys, all 
Poi; he 8 20 10 ( Netherlands 9. 


See footnotes at end of table. 
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Table 3.— Iceland: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodit, 1988 1984 ; 
d ate Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: 5 emery, ce, etc 3 21 _. Sweden 8; Italy 4; Denmark 2. 
Grinding and polishing whee nd 
Nen? eii 28 30 ( West Germany 12; Sweden 4; United 
Kingdom 3. 
Pierce EES hele 4 2 1 West Germany 1 
Barite and witherite EXP PEN 8 127 144 oe n . 1 19; iy OBAT 15; 
Cement. - -—---------------—--—-- 7,456 209 — Denmark 139; Belgium-Luxembourg 
37; United Kingdom 30 
Chalk- — — c ee eS a eu 821 863 = Norwa Yr 127; France 94; United King- 
om 
Clays, erulie 348 447 37 cae Kingdom 222; Netherlands 
Cryolite and chiolite 2.406 1,450 — Denmark 1,250; Hungary 200. 
Gem, not set or strung 
value, thousands. _ $32 $37 -- Belgium- Luxembourg $25; West 
rmany $8. 
Industrial stones do $8 $3 -— Mainly from Belgium-Luxembourg. 
Feldspar, fluorspar, related materials à 1 — All from Denmark. 
Fertilizer materials: Manufactured: 
AmmoninanaKgngeg 3,168 6,843 Norway 6,827; Denmark 11. 
Nitrogenous _____....-__-_ ~~ 2,691 84 -- Norway 63; Denmark 18. 
Phosphati c 1.809 1,902 __ All from Sweden. 
Potassic _ ~~~ 11,083 10,360 Lu East Germany 10,351. 
Unspecified and mie 31,085 25,883 1 Netherlands 20,355; Norway 5,100. 
Graphite, natural... ------ 5 15 — United m 14. 
Gypsum and plasterrr 8,183 5,178 me My carbs 5,1 Norway 29; United 
Lin 3 ³ĩ»W.0.2 516 521 t: Uie Kin Kingdom 392; West Germany 
98; Denmark 22. 
Mica: Crude including 5 and waste 18 12 Ze Norway 11. 
rp mineral: Iron oxides 
FF 29 34 ee Denmark 22; United Kingdom 4; 
West Germany 2. 
Salt and brine. ____.________-__-__ 80,783 43,797 1 Spain 43,889; West 26 Many 2,535; 
United Kingdom 738 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 1,126 1,656 = East Germany 1,207; West Germany 
; United Kingdom 196. 
Sulfate, manufactured 91 96 __ west German 50; Sweden 25; 
Denmark 18. 
Stone, sand and gravel: 
Crude and partly worked 111 600 8 Norway 464; ; China 50; Italy 23. 
orked ~~~ ~~~ 2-- 172 424 -—-— „ 180; West 
Dolomite, ee * RR 289 268 Norway vay 217, Svalan 15. 
ee ee 86,207 — 103,247 32 Norway 85 85,844; Spain 11,660; Sweden 
Sulfur: Sulfuric acid 353 881 -- Norway 810; Denmark 35; United 
Talc, steatite, soapstone, pyrophyllite .. . 105 118 3 RN 15 41 Kingdom 6; 
nmar 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 5 18 -- Denmark 14; Netherlands 4. 
Anthracite 82.551 87,670 19.941 United ed Kingdom 8, 8,462; East 
Bituminous _.__ ~~~ ~~~ ___ 5,006 17,152 REN 1 ralia 7 210; United Kingdom 
6,517; Norway 8,360. 
Coke and semico kee 91,686 40,878 -.  Norwa 26,897; United om 
. : 12,071; East German 
Peat including briquets and litter 114 177 -- Sweden 118; Finland 44; 5 15. 


See footnotes at end of table. 
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Table 3.—Iceland: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 " 
dia Fun Other (principel) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Liquefied petroleum | 
thousand £D gallon barrels. .. 13 12 ( Netherlands 11 
Une See ns ne eat te a do— 817 829 -- U.S.S.R. 568; Portugal 204 
Mineral jelly and wan do... 3 8 @ United 
Kerosene and jet fue! do... 875 450 — Netherlands 44 
Distillate fuel oil |... do... ` 1,430 1,532 i UE 8 361; Nether- 
Lubricants _-- do 45 48 (3) Netherlands 14; United Kingdom 13. 
Residual fuel oil... do- 920 773 All from USSR. 
Bitumen and other residues do- 44 74 PH weden 48; United 17 
Bituminous mixtures do... 19 3 ( Sweden 1; United om 1. 
Petroleum cok do... E à -— All from Netherlands. 
"Revised. NA Not available. 
1Table prepared by David J. Ellis. 
Less than 1/2 unit. 
COMMODITY REVIEW 
METALS INDUSTRIAL MINERALS 


The Government continued to promote 
further development of power-intensive in- 
dustries in Iceland and attempted to estab- 
lish contacts with companies seeking loca- 
tions for production of aluminum, ferro- 
alloys, magnesium, and silicon. Preliminary 
discussions were held between the Govern- 
ment's committee on Power-Intensive In- 
dustries and various large aluminum firms 
concerning the construction of a second 
Icelandic aluminum plant at Eyjafjordur in 
northern Iceland. Planned annual plant 
capacity was 150,000 to 200,000 tons. Talks 
continued with Swiss Aluminium Ltd., own- 
er of Iceland's only aluminum plant, re- 
garding a possible 50% expansion to about 
135,000 tons per year. Discussions began 
with The Rio Tinto Zinc Corp. PLC to build 
a 25,000-ton-per-year silicon metal plant at 
Reydharfjordhur in eastern Iceland. 

The project for construction of Iceland's 
first steel mill was stalled following with- 
drawal of Government support for the ven- 
ture. The Government was to have had a 
40% interest in the project. The Govern- 
ment's withdrawal was apparently made on 
the basis of an insufficient projected mar- 
ket. Purchase of the bar rolling mill from 
Sweden was canceled, and the mill was sold 
to a US. firm. 


Cement.—Sementsverksmidja Rikisins, 
the Government-owned cement works at 
Akrones, was constructed in the late 1950's 
and in 1985 supplied more than 9096 of 
Iceland's needs. The calcitic component of 
the cement was dredged seashells. No lime- 
Stone occurs in Iceland. Raw materials 
mined locally on land were crushed argilla- 
ceous rhyolite and basaltic sands. Another 
ingredient, a high-silica dust, was pur- 
chased as a byproduct from Iceland's ferro- 
silicon plant at nearby Grundartangi. The 
gypsum component was imported. Three 
types of cement, pozzolan, ordinary port- 
land, and high-early- strength portland, 
were produced. Total production during the 
past 3 years, through 1985, was about 8% 
below that of the previous 3-year period. 

Scoria.—Scoria was mined over the past 3 
years, including 1985, at a rate of about 
10,000 cubic meters per year. Shipments 
were made to Canada and the United States 
for ornamental use in gardens and to simu- 
late charcoal in gas barbecue grills. 


MINERAL FUELS 


Estimates of Iceland’s future hydroelec- 
tric energy requirements decreased as pros- 
pects for attracting power-intensive indus- 
tries diminished. Work continued on the 
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Blanda hydroelectric plant but at a slower 
pace. The scheduled Blanda startup was 
extended by about 3 years to approximately 
1991. 

Iceland has no significant resources of 
mineral fuels. Space heating has been pri- 
marily by geothermal steam or hot water. 
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Petroleum products were imported for the 
fishing fleet, and coal was imported for the 
aluminum and ferrosilicon industries. 


1Physical scientist, Division of International Minerals. 


n , values have been converted from 
Icelandic krona r) to US. dollars at the rate of 
IKr42 = US1.00. 


The Mineral Industry of India 


By Gordon L. Kinney! 


India has a widely varying geology, from 
some of the oldest Precambrian rocks in the 
world to areas of the youngest of unconsoli- 
dated sediments in actively forming river 
deltas. As such, there are occurrences of 
nearly all common mineral commodities. 
However, commercial quantities of miner- 
als are limited, both in distribution and in 
quantity. Most known mineral resources 
are localized in the Precambrian terrain of 
peninsular India, but of 1.8 million square 
kilometers, 500,000 square kilometers of the 
Precambrian basement is covered by thick 
layers of volcanic rock where conventional 
mineral exploration is not possible. In the 
coming decades, exploration strategies are 
to be increasingly oriented toward deeply 
buried ores. | 

The present minerals availability outlook 
for common minerals is as follows: 

1. The group of minerals for which India 
can be considered self-sufficient for the long 
term are barite, bauxite, china clay, chro- 
mite, steam coal, dolomite, gypsum, iron 
ore, cement-grade limestone, mica, talc, and 
titanium. 

2. Minerals available in commercial quan- 
tities but with marginally sufficient re- 
serves over the long term are fire clay, 
metallurgical coal, copper, kyanite, lead, 
flux-grade limestone, magnesite, manga- 
nese, sillimanite, and zinc. 

3. Minerals of limited availability are 
cobalt, columbium, molybdenum, nickel, 
platinum, potash, sulfur, tantalum, tin, and 
tungsten. 

Domestic petroleum and natural gas de- 
posits supply a large part of India’s present 
needs but the long-term outlook for large 
discoveries is only fair. With India’s huge 
and growing population, its oil and gas 
needs are certain to expand at a relatively 
good pace. It therefore appears doubtful 


that India will become self-sufficient in 
petroleum in the long term. 

Fiscal year (FY) 1985? was the first year 
of the seventh 5-year plan (1985-90). Faced 
with fiscal constraints, India’s mineral de- 
velopment programs call for maximizing 
production from existing facilities; complet- 
ing ongoing projects such as the aluminum 
complex in Orissa, the long delayed expan- 
sion of Bhilai and Bokaro steel plants, the 
first shore-based integrated steel plant 
(Vishakhapatnam); and insulating existing 
facilities from power shortages by providing 
captive facilities. The seventh plan outlay 
for the minerals sector was $7 billion. 

Several Government agencies continued 
exploration programs in various parts of 
the country and for various commodities. 
An Indian Bureau of Mines project in the 
State of Jammu and Kashmir identified 
large deposits of graphite, gypsum, and 
lignite. Lignite reserves of 75 million tons 
were identified in Baramulla District. Over 
32 million tons of gypsum was found at 
Kangan and Kaurapani in addition to previ- 
ous discoveries at Assar, Buniyar, and Ram- 
ban. The graphite discoveries were in the 
Baramulla and Doda Districts. The Jammu 
and Kashmir Geology and Mining Depart- 
ment was to begin an investigation for 
copper, lead, and zinc at Buniyar and Sair 
Sindu. Refractory-grade bauxite, borax, 
magnesite, and crude sulfur deposits were 
also being investigated in the State. 

More than 10 million tons of graphite 
have been identified near Nagappuzha and 
Vadavukode in the Ernakulam District of 
Kerala. The State Ministry of Industry was 
studying the feasibility of building a 2,000- 
ton-per-year graphite mine and processing 
plant. 

A mineralized belt crossing the Bolangir, 
Kalahandi, and Sambalpur Districts of 
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Orissa contained 4.3- to 8.6-meter-thick 
graphite bands containing 30% free carbon. 
The graphite layers ranged from 3 to 18 
meters deep. Additional drilling will be 
required for adequate assessment of the 
deposit. 

The Geological Survey of India (GSI) con- 
tinued an extensive program of mapping 
and mineral exploration. Exploration for 
coal resulted in finding new beds or extend- 
ing known beds in 21 coalfields in Andhra 
Pradesh, Bihar, Madhya Pradesh, Maha- 
rashtra, and Orissa. Several substantial 
beds were located with very favorable coal- 
to-overburden stripping ratios—more than 
4 to 1 for one deposit and 1 to 1 for several 
others. In the Talcher and Ib River Fields in 
Orissa, deposits of 49-, 33-, and 22-meter 
thicknesses were discovered at depths rang- 
ing from 48 to 115 meters. An estimated 3.5 
billion tons of new coal resources were 
found between October 1984 and September 
1985. Priority was given to searching for 
coking coal, of which 156 million tons was 
discovered. 

Exploration for additional lignite re- 
serves continued in Rajasthan and Tamil 
Nadu. In Tamil Nadu, six new boreholes 
had 6- to 11-meter-thick seams of lignite at 
depths between 63 and 122 meters at Ney- 
veli. Four holes intersected lignite in the 
Burhur area of Pondicherry—an extension 
of the Neyveli deposits. 

Exploration for metallic minerals was 
also under way in a number of States. GSI, 
working in the Bamnia block of the Banera- 
Bhinder mineralized belt of Rajasthan lo- 
cated a series of mineralized zones of 8% to 
10% of combined lead and zinc totaling 40 
meters in thickness. The potential was fa- 
vorable enough for the area to be assigned 
to Mineral Exploration Corp. Ltd. (MEC) for 
detailed exploration. Narrow, high-grade 
lead-zinc-copper veins were identified in the 
Baranthia-Khurd area of Pali District, Ra- 
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jasthan. Pali District also yielded some 
positive indications of tungsten. A resource 
of 3.4 million tons of 0.6% tungsten was 
identified in the Agargaon area of Maha- 
rashtra State. An estimated 18 million tons 
of 0.15% tin has been discovered in the 
Bhiwani District of Haryana. This was in 
addition to the cassiterite-bearing pegma- 
tites under study for several years in the 
Bastar area of Madhya Pradesh. GSI has 
been examining gold occurrences on a prior- 
ity basis in a number of locations in addi- 
tion to the traditional goldfields of southern 
India. Seven States, mostly in the north, 
have yielded spot assays having up to 17 
grams of gold per ton. The most favorable 
discovery, however, was in the old Chigar- 
gunta Goldfield in Andhra Pradesh where a 
relatively shallow vein nearly 4 meters 
thick assayed 16 grams of gold per ton. 

The Department of Ocean Development 
was formed in July 1981 and has been 
conducting extensive surveys in the Indian 
Ocean. The first phase of the survey was 
completed during FY 1985, covering more 
than 3 million square kilometers of the 
central Indian Ocean. Two minesites, each 
having an area of 150,000 square kilome- 
ters, were identified. An application has 
been filed by India with the United Nations 
for registration of one of the sites. The 
preparatory commission for the Interna- 
tional Seabed Authority has determined 
that there was no overlapping of the area 
identified in India’s application. The two 
sites have an estimated 30 million tons of 
cobalt, copper, and nickel. Research and 
development was being carried out in sever- 
al Government laboratories for the commer- 
cial exploitation of these deposits. Airlift, 
hydraulic, and bucket mining systems have 
been tested at moderate depths and a 
manned submersible vessel was under 
consideration.‘ 


PRODUCTION 


During recent years, India has produced 
about 60 different minerals. The value of 
nonfuel minerals production rose from $482 
million in 1983 to $631 million in 1984 and 
further to $672 million in 1985.5 The miner- 
al value increase followed a general upward 
trend in industry production of 6.5% for 
1985. The principal factors contributing to 
the growth included improved industrial 
relations as worker-days lost to strikes were 
nearly one-half the 1984 rates; improved 


movement of railroad freight; and increased 
availability of industrial input following 
liberalization of Government import poli- 
cies. 

India was an important world producer of 
18 minerals, chief of which were barite, 
cement, chromite, coal, iron ore, kyanite, 
sheet mica, nitrogen fertilizer, rare earths, 
and titanium minerals. Domestic produc- 
tion of oil and natural gas was extremely 
important to the Indian economy but not a 
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large factor on the world scene. Petroleum 
production rose marginally in 1985 and was 
unlikely to rise significantly over the next 


several years. 


Electric power shortages continued to be 
serious and contributed to losses in mineral 
production again as in recent years, but toa 
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concerted program to increase electric pow- 
er output by building new plants and by 
improving the maintenance and efficiency 


of many of the existing plants. Also, past 


lesser degree. This was in part because of a 


Table 1.—India: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 


METALS 


Aluminum: 

Bauxite, gross weight thousand tons 

Alumina, gross weighhth _ do- 

Metal, primar - - - - 2 ----------- -- 
Cadmium metal 
Chromium: Chromite, gross weight - -------- 
Copper: 

Mine output, metal content 

Metal, primary: 

Sete cec 


Refinery: 
Electrolytic (cathode ----—- 
Fire refined -—-------------- 


Total. a Se se eed unu 
Gold metal, smelter .. troy ounces. _ 
Iron and steel: 
Iron ore and concentrate: 
Gross weight _______ thousand tons_ _ 
Iron content do— 
Metal: 


Ferroalloys: 
Ferrochromiummmm 
Ferromanganeeeee 
Ferrosilicochromium _ 
Ferrosilicon |... 
OUNCE or ds et eve tie eee rs 


Steel, crude: 
Steel ingots- _ — - — — thousand tons 
Steel castingns gs do- 


Semimanufacture s do... 
Lead: 
Mine output, metal content 


Total P ate t cue 
Manganese ore and concentrate, gross weight 
thousand tons 
Rare-earth metals: Monazite concentrate, gross 
LPI E 
Selenium kilograms_ _ 
Silver, mine and smelter output 
thousand troy ounces. _ 
Titanium concentrates, gross weight: 
Hei. es es 
Rutile oo ts 
Tungsten, mine output, metal content... i 
Zinc: 
Mine output, concentrate: 
Gross weignnt „ 
Metal content 


See footnotes at end of table. 


1981 


1,923 
500 
212,844 
113 
334,681 
25,200 
25,743 


24,036 
1,171 
20,201 
79,875 
41.354 
25,888 
9,474 
31.905 
205,571 
4,339 


60,354 
9,074 


10,300 
80 


10,380 
6,600 


15,320 
14,325 
11,081 
25,406 

1,526 


3,704 
4,104 


555 
162,514 


6,710 
18 


52,876 
29,082 


57,434 
200 


91,634 


1982 


1,854 
500 
216,679 
131 
339,196 
24,000 
32,585 
25,632 
1,153 
26,785 
71,935 
40,902 
25,605 
9,600 


141,625 
1157, 884 


463 


3152, 938 
35,182 
25 


52,839 


52,511 
200 


52,771 


1983 


37,774 
335,469 
28, 368 
€1,000 
29,368 
70,158 
38,800 
24,289 
9,086 


r 358,691 
r 3153,556 


F 32,464 


r 347,267 


33,072 
10,216 

89 
10,305 
46,511 


25,700 


14,960 
6,596 


21,556 


1,320 


4,000 
3,684 


469 
3134,476 


35,500 
15 


1984 


41,026 
25,682 


9,382 
355,578 
3121,829 
33,892 


350,802 
332,181 


310,261 
384 
10,345 
46,967 
24,839 
15,246 
10, 000 
325,246 
1,081 


4,000 
*4,000 


862 


*140,000 
*6,000 


severe shortages have forced several major 
mineral and metal producers to install cap- 
tive power facilities. 


1985P 


2,121 
560 
260,010 
194 
560,000 
45,892 


32,460 


28,020 
1,000 


29,020 
58,771 
42,545 
26,633 
9,835 
66,497 
163,438 
12,499 


39,478 
13,763 


10,962 
92 
11,054 
47 841 
27,085 
15,567 
*10,000 
325,567 
1,240 


4,000 
*4,000 


816 


3143,000 
36,800 
28 


87,082 
45,283 


70,947 
200 


71,147 
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Table 1.—India: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 
METALS —Continued 


Zirconium concentrate: Zircon, gross weight |... 
INDUSTRIAL MINERALS 


Abrasives, natural, n.e.s.: 
Corundum, natura!!! 
Garnet ___—------------—--————— 


Bromine, elemental? _________________~_ 
Cement, hydraulic- - thousand tons. 


Fire clayy sz 


Kaolin: 
Direct salable, crude _ thousand tons 
Processed _______________ do— 


Industrial. do- 


Acid · grade MERE ae ne Pe eg ar RPS DUE Nu 
Metallurgical- grade 


Total souer en Leu 8 
Other fluorspar materials, grade 
Gem stones excluding diamond: 


GYPSUM: o ³ A 88 
Kyanite and related materials: 
dalusite C;õöĩ;ðuWĩ ⅛ð̊ K 
Fine wee 
Silliman itte 


Film and book for M cutting 
Splittings -------------------——- 
Sd E E ĩð2I 8 


ff;ĩ*ͥͥörQA A ee 


Total mie 

Nitrogen: N content of ammonia? 
thousand tons 
Phosphate rock including apatite 
Pigments, mineral, natural: Oche rn 
Pyrites, gross weiggntu. 


Rock salt: thousand tons_ _ 
Other senna ERE ei do... 
er... 8 do—— 
Sodium carbonate ss ll 


See footnotes at end of table. 


1981 


12,400 


118,635 
6,099 
791,105 


392 
114 


26,386 


3,193 
"565,277 
19,631 
57,598 


4 
8,928 


8,932 
613,000 


1982 


10,483 


1,355 
5,429 
2,139 
26,761 
325,368 
350 
22,498 
87,057 


114,782 
5,802 
769,495 


400,000 
407,071 


4 
7,308 


7,312 
586,800 


1983 


11,395 


137,917 
6,361 
657,000 


553 
100 
653 

80 

12 
2 
14 


39,567 


400,000 
434,072 


4 
7,008 


7,012 
144,329 


1984 


*12,000 


442 


38,986 
1,378,000 


500,000 
414,029 


5 
7,723 


7.728 
830, 863 


1985 


30, 183 
579,742 
350 


33,050 
114,964 


236,625 
9,605 
592,047 
2585 
“110 


695 
100 


14 
2 


16 
46,101 


“11,107 
*5,000 


27,337 
1,260,369 


504 
30,472 
17,095 

000 


500, 
417,412 
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Table 1.—India: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
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Commodity? 1981 1982 1983 1984 1985P 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel? 
Calcite nguoi a T DL 21,167 19,101 $20,000 €20,000 26,049 
Dolomite -_---------- thousand tons 1,955 2,133 2,264 277 2,217 
Limesto ne do 30,873 33,462 36,965 45,483 48,070 
Pan and quartzite do... 282 332 *300 *300 259 
Calcareous______________-_ do- 685 669 598 570 706 
^ ay RCRPERT N do... *1,400 1,254 1,018 *1,200 2,349 
nn. p 9,187 4,770 3,461 €5,000 5,529 
Sulfur: 
Content of pyrites 23,039 22,341 25,448 17,695 7,098 
Byproduct: 
From metallurgical plants... 92,000 100,000 110,000 115,000 120,000 
From oil refineries _ - ____________ — 4,170 5,189 3,906 €5,000 305 
ß 119,209 127,530 139,354 137,695 127,403 
Talc and related materials: 
Pyrophyllite _.______.________---_- 38,420 43,602 59,042 84,159 53,741 
Steatite (soapstone) ___ -------------—- 329,149 300,338 ; 333,576 329,192 
Vermiculite 3,624 2, 068 2,411 1, 953 1,805 
Wollastonite __________~_-_______ -___ 15,940 20,725 16,557 €20,000 26,040 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous __________ _ thousand tons 124,900 128,225 136,261 145,800 149,259 
Linie ee 8 5,500 6,675 7,342 500 774 
f/ do- 130,400 134,900 143,603 153,300 157,033 
Coke:* 
Coke oven and beehive ... — do... 12,000 12,000 12,000 12,000 13,000 
ashouse _______________-__ do_ _ __ 100 100 100 100 100 
Other, soft... do... 50 50 50 50 100 
Total qe 35 do 12,150 12,150 12,150 12,150 13,200 
Gas, natural: 
TON. 3 noo million cubic feet_ — 3136,067 140,000 210,550 *211,000 *220,000 
Marketable? ________________ do- 375, 820 85,180 100,860 114,420 133,561 
Petroleum: 
Crude thousand 42-gallon barrels. . 116,712 149,811 184,440 204,943 219,132 
Refinery products: 
Gasoline do... 22,691 £24,000 27,100 €26,000 €29,000 
Kerosene and jet fuel do 22,529 25, 000 27,900 227, 000 930,000 
Distillate fuel olli do- 74,555 *80,000 87,200 *84,000 *88,000 
Residual fuel oil do— 46,307 €49,000 53,600 €51,000 €52,000 
Lubricants_ --- ----------- do... 2,849 93,000 3,200 93,000 93,000 
ee ee n do... 42,116 *43,000 43,600 *42,000 *44,000 
Refinery fuel and losses do... 13,594 *16,000 20,200 *19,000 *20,580 
Total 5c cus do- 224,701 €240,000 262,800 €252,000 266,580 


Estimated. Preliminary. Revised. 
1Table includes data available through Sept. 24, 1986. 


In addition to the commodities listed, other clays (bentonite, common clays, and fuller's earth), other gem stones 


(aquamarine, ruby, «nd spinel), and uranium are also produced, but output is not repo 


, and available information is 


inadequate to e reliable estimates of output levels. In 1975, production of 6,514 metric tons of uranium ore containing 
about 3 metric tons of UsOs was reported from two mines, which was only a part of total national production. Reported 
production of sand and gravel and stone are clearly only partial figures and exclude a number of types of stone; the 


amounts reported are inadequate to provide sufficient 


ate for production of concrete from domestically produced 


and consumed cement, nor do they provide for other supplies of aggregate for road metal and other construction uses. 


Mata are for fiscal year beginning Apr. 1 of that stated. 
*Excludes production from steel miniplants. 


5India marketable production is 10% to 20% of mine production. 

*Data supplied here (exports plus domestic use) are provided in lieu of officially reported production because the latter 
are evidently incomplete. Officially reported production figures are as follo , in metric tons: 1981—12,729; 

. 1982— 12,961; 1983—7,364; 1984— 7,171, and 1985—6,965. 

TPartial figures; for details, see footnote 2. 

Includes reinjected gas. 


TRADE 


The balance-of-trade deficit increased This resulted partly from a decline in petro- 
79% over the FY 1984 figure to $7 billion. leum exports since Indian refineries have 
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developed the capacity to process domestic 
petroleum and, despite this, an increase in 
petroleum imports to meet the growing 
demand. Nonoil imports also grew signifi- 
cantly. 

The Government has liberalized its eco- 
nomic policy to help the economy. The new 
policy has created new trade and invest- 
ment opportunities. Consistent with nation- 
al priority, imports of products not manu- 
factured in India or that are in short supply 
are permitted, especially high technology 
and capital goods if they contribute to 
products that can be exported or substituted 
for imports. Foreign investment was being 
encouraged when it complied with India’s 
development objectives, involved the trans- 
fer of technology needed by India, or gen- 
erated exports. The policy was being liberal- 
ly interpreted because joint ventures to 
manufacture consumer products for domes- 
tic sales have been approved. The normal 
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ceiling for foreign investment was 40% 
equity. However, 100% foreign ownership 
was permitted in a totally export-oriented 
enterprise. 

Mineral exports reached a new record 
high. Iron ore exports were 30 million tons 
in FY 1985, the level projected for FY 1989. 
Some Kudremukh Mine iron ore concen- 
trates were sold to some buyers, which 
provided much-needed financial assistance. 
Barite exports were helped by lower ship- 
ments from China. Cut and polished dia- 
mond exports were valued at $1.1 billion, an 
all-time record high. The cost of rough 
diamond imports was $861 million during 
FY 1985. 

India produced about two-thirds of the 
world’s sheet mica and exported most of it. 
Mica export values increased substantially 
in 1983 and 1984 but only marginally in 
1985. The U.S.S.R. generally has bought 
60% of the mica. 


COMMODITY REVIEW 


METALS 


Aluminum.—The National Aluminium 
Co. Ltd. (NALCO) has opened the first phase 
of the huge aluminum complex under con- 
struction in Orissa State near India’s east- 
ern coast. A commissioning ceremony was 
held at the end of November for the 2.4- 
million-ton-per-year Panchpatmalli bauxite 
mine.* The mine has indicated reserves of 
317 million tons at a cutoff grade of 40% 
alumina and a maximum of 5% silica con- 
tent. Average ore body thickness was more 
than 14 meters. The overburden in the fully 
mechanized mine was to be broken by 
ripping with bulldozers. To reduce blasting 
costs, the ore is to be blasted using ammo- 
nium nitrate and fuel oil slurry mixed on- 
site, the first mine in India to adopt this 
system. Ore will be loaded by front-end 
loaders equipped with steel-chain beadless 
tires to reduce replacement costs, also used 
for the first time in India. 

The longest conveyor belt in the world 
with horizontal curves is to move the ore 15 
kilometers from the mine to the alumina 
plant at Damanjodi. The belt was designed 
to handle 1,800 tons per hour. Work on the 
alumina refinery and the aluminum smelt- 
er continued toward a planned late 1986 or 
early 1987 completion. 

NALCO was installing twin 9.5-ton-per- 
hour Properze aluminum rod lines to pro- 
duce over 100,000 tons per year of electric 
conductor-grade rod and also conductor- 


and mechanical-grade alloys, partly for ex- 
port. The plant will be the largest alumi- 
num rod facility in the world. 

The Bharat Aluminium Co.’s (BALCO) 
600,000-ton-per-year bauxite open pit devel- 
opment at Gandhamardan was behind 
schedule and over budget because of infra- 
structure delays and land acquisition and 
environmental problems. Neither the local 
tribal population nor the environmentalists 
wanted the large forest tracts cut down. The 
plan, however, included a complete reforest- 
ation of the area after the deposit is mined. 
The May 1985 completion has now been set 
back to late 1987.’ If the project is delayed 
further, BALCO may face a problem in 
near-term availability of bauxite. 

Meanwhile, BALCO has continued con- 
struction of a 67.5-megawatt captive power- 
plant at Korba. The plant was to use 1.8 
million tons of coal per year from Western 
Coalfields Ltd.’s 2-million-ton-per-year Dip- 
ka open pit. The Dipka Mine was sanctioned 
by the central Government at a cost of $46 
million and will employ over 1,000 persons.* 

After more than 7 years of negotiations, 
Tsvelmetprom-Export of the U.S.S.R. and 
NALCO have reportedly signed a contract 
for the first stage of the Andhra Pradesh 
bauxite development. The project consists of 
a 2.3-million-ton-per-year bauxite mine, a 
65-kilometer railroad to the Port of Vi- 
shakhapatnam, and loading facilities at the 
port. The U.S.S.R. is to prepare the feasibili- 
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ty study for the mine and unloading equip- 
ment, while India is to do the same for the 
railroad, remaining port facilities, and oth- 
er infrastructure. The bauxite would be 
exported to the U.S.S.R. The second stage 
would consist of expanding the mine to 4 
million tons per year and constructing a 
600,000- to 800,000-ton-per-year alumina 
plant. The major problems have been fi- 
nancing and the proportion of bauxite and 
alumina the Soviet Union would receive. 
The Soviet Union has preferred as much 
bauxite as possible, whereas India would 
prefer selling the much higher valued 
alumina.’ 

Federal Government policy changes were 
made during 1985 covering export regula- 
tions. New regulations permit the export of 
bauxite through the Government-owned 
Minerals and Metals Trading Corp. Plans 
were to export up to 400,000 tons of 45% to 
53% alumina-content bauxite during FY 
1985. India has preferred to export value- 
added alumina in past years. 

During May to November, the import 
duty on aluminum was reduced from 80% 
ad valorem to 25% ad valorem. The reduc- 
tion was made to make aluminum available 
to user industries at a reasonable cost. 

India currently produces less aluminum 
than it consumes, resorting to imports to fill 
the gap. This condition should change dra- 
matically when the 218,000 tons of new 
capacity comes on-line with the completion 
of the NALCO project. The new capacity 
was expected to give India a considerable 
surplus, some presumably for export. Indi- 
an aluminum industry officials, however, 
are concerned that Indian aluminum can- 
not be made competitive with the world 
market. Indian electric power costs are 
reportedly the highest in the world, and raw 
material costs are also high. India’s annual 
per-capita consumption of aluminum was 
0.4 kilogram in 1984 compared with 4 kilo- 
grams for most countries and 27 kilograms 
for the United States. 

Both industry and Government were 
studying ways to increase domestic con- 
sumption if export prices are not competi- 
tive. The Indian railroads were considering 
importing aluminum railroad coal cars to 
study their economics. If economical, they 
could emerge as a large use for the surplus 
aluminum. The lightweight cars have been 
found to be efficient and economical in 
other countries. 

Electric power shortages caused loss of 
production again during 1985. NALCO and 
India Aluminium Co. Ltd. (INDAL) were 
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the hardest hit by shortages resulting in 
very low-capacity utilization and high costs. 
Because of the power shortage, INDAL was 
compelled to export 60,000 tons of alumina 
to the U.S.S.R. INDAL's Belgaum (Karnata- 
ka) and Hirakud (Orissa) smelters operated 
at their lowest levels ever. The Hirakud 
smelter was shut down for 2 months for lack 
of power. 

Chromium.—India's annual chromite 
production increased steadily since 1980 
from 320,000 tons to over 500,000 tons in 
1985 despite poor world economic conditions 
during some of the period. The trend was 
expected to continue because of a mine 
expansion in Karnataka. Mysore Minerals 
Ltd., a Karnataka government company, 
operated two open pit and one underground 
chromite mines and a beneficiation plant in 
the Hassan District of Karnataka. The rela- 
tively narrow veins in the two open pits 
were being mechanized because the over- 
burden ratio has increased with the depth 
of mining. Production at these mines was 
expected to increase 45% to 80,000 tons per 
year. The company's Byrapur Mine, India's 
only underground chromite mine, would 
not be affected.“ 

During FY 1985, India became the sev- 
enth nation to produce chromium metal 
electrolytically. The plant, built in Rourke- 
la by Indian Chrome Metals Private Ltd., 
used a 28-cell system adopted by the Central 
Electrochemical Research Institute, Ka- 
raikudi. The Institute chose the electrolytic 
over the aluminothermic process because of 
the higher purity product. Capacity of the 
plant was 35 tons per year or nearly one- 
third of India's demand in 1985. Most of the 
metal was slated for special welding elec- 
trodes. India currently uses little chromium 
metal for special steels or superalloys." 

OMC Alloys Ltd., owned by Orissa Mining 
Corp. Ltd. (OMC), started operation in No- 
vember of its charge chrome plant in Bam- 
nipol, Orissa. The plant has a 35-megawatt- 
ampere furnace with a capacity of 50,000 
tons per year. The plant has been completed 
for nearly 1 year but electric power short- 
ages delayed its commissioning. OMC Al- 
loys’ plant was designed to have a 25% 
better electrical efficiency than most charge 
chrome plants. Plans were to produce 
charge chrome at 3,000 to 3,500 kilowatt 
hours (kW *h) per ton of product. Outokum- 
pu Oy of Finland supplied the technology 
for the plant. 

It was also reported that OMC planned to 
apply for authorization from the central 
Government to build a second ferrochro- 
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mium plant in the Bamnipol region. A coal- 
fired powerplant would probably be requir- 
ed for approval of the plan in light of 
Orissa’s deficiency in electric power. 

The Regional Research Laboratory at 
Bhubaneswar, Orissa, which has been 
studying the exploitation of low-grade chro- 
mite for several years, planned to set up a 
25-ton-per-day sintering plant to demon- 
strate a chromite agglomeration process 
developed in collaboration with a firm in 
the Federal Republic of Germany. Much of 
the low-grade chromite must be reduced to 
a fine size for beneficiation, and the new 
sintering process was believed to be less 
expensive than either briquetting or pellet- 


izing. 

Copper.—The Malanjkhand Copper Proj- 
ect (MCP) of Hindustan Copper Ltd. (HCL) 
nearly reached design capacity during 1985. 
About 1.8 million tons of ore was mined 
containing 22,000 tons of copper. The $100 
million open pit was designed on the basis 
of 59 million tons of ore at 1.2% copper. 
HCL has continued drilling to delineate 
additional ore below the open pit. Depend- 
ing on the elevation chosen for cutoff, 526 
million to 790 million tons of ore grading 
0.88% copper have been proved. The sub- 
stantial increase in reserves has increased 
the possibilities of a much larger scale 
operation; consequently, a major feasibility 
study was to be started. A technical evalua- 
tion committee was reviewing 35 proposals 
submitted by consultancy and engineering 
companies. Four companies will be invited 
to submit detailed proposals for a 2-year 
study estimated to cost $1.7 million. A 
further 3 years would be required for design 
and construction if a favorable recommen- 
dation is submitted. The outcome of the 
study was expected to have a major impact 
on MCP and copper production in India. 
Production of copper was about two-thirds 
of consumption with the difference import- 


The proposed expansion of the Khetri 
copper smelter has been dropped. It appear- 
ed that significant savings would be made if 
a new smelter was built at Malanjkhand, 
saving the excessive cost of transporting the 
concentrate more than 900 kilometers by 
highway to Khetri. During 1985, some MCP 
concentrates were shipped to the Republic 
of Korea and Japan for toll smelting and 
refining, which proved far more profitable 
for HCL than treating the concentrate at 
Khetri.'? 

Production costs at Malanjkhand were 
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reportedly higher than world prices of cop- 
per. The question has arisen on the amount 
the Indian Government would be willing to 
pay for copper self-sufficiency by subsidiz- 
ing the development of the copper industry, 
including Malanjkhand. Electric power 
shortages at Khetri have limited copper 
production for many years. Two 10-mega- 
watt, gas turbine-powered generators were 
delivered from Sweden and were scheduled 
to begin operating by yearend. When these 
units are in operation, captive power capaci- 
ty at Khetri will be 46 megawatts, enough 
to fully power the complex." 

Gold.—To reduce the losses of Govern- 
ment-owned Bharat Gold Mines Ltd. 
(BGML), the Finance Ministry decided to 
revise the gold pricing formula. The Gov- 
ernment has been paying BGML a price 
based on the London Metal Exchange 
(LME) gold price. With the proposed formu- 
la, BGML would be paid the domestic price 
of gold. BGML has been paid 135% of the 
average LME price of the preceding month 
or the average Indian market price, which- 
ever was less. Since the LME price has 
always been lower, and also lower than 
BGML's cost of production, BGML has sus- 
tained losses almost since its inception in 
1972. Losses have increased lately as pro- 
duction from the deep, 100-year-old mine 
decreased because of lower ore grade. The 
new pricing formula, when implemented, 
should reduce BGML's losses. The only 
economic justification for continuing pro- 
duction was to earn foreign exchange—the 
mining costs are in rupees while gold has a 
hard currency value. 

Despite the losses in mining, exploration 
for new gold deposits by both State and 
Federal Government geologists continued. 
Gold deposits of relatively high grade have 
been found at Kundarkocha in the Singh- 
bhum District, 40 kilometers from Jamshed- 
pur, Bihar. Processing tests by MEC have 
indicated a recoverable grade of 10 to 15 
grams of gold per ton at Kundarkocha by 
BGML. 

Iron Ore and Pellets.—Kudremukh Iron 
Ore Co. Ltd. (KIOCL) has had problems of 
underutilization of capacity since 1980 
when Iran canceled its contract to purchase 
150 million tons of concentrates over a 20- 
year period. The company has operated at 
about 20% capacity and has sought new 
purchasers for its concentrate. To produce a 
more marketable product than the fine- 
grained filter cake, KIOCL built a 3-million- 
ton-per-year pellet plant at Mangalore. The 
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plant, built with Romanian aid, began test 
runs at yearend and was scheduled for 
commissioning in April 1986. The plant was 
designed to produce direct-reduced iron 
(DRD-quality pellets. KIOCL has received 
trial orders for the pellets from China, 
Hungary, Indonesia, and Malaysia. Bah- 
rain, China, Czechoslovakia, and Western 
Europe have also contracted for concentrate 
during FY 1985 and FY 1986. To date, 
orders have not reached the 5-million-ton- 
per-year break-even point of the 7.5-million- 
ton KIOCL complex. 

The chances of sales to Iran, the original 
customer for the Kudremukh mining com- 
plex, appear to be very slight. Iran has two 
major high-grade iron ore mines under 
development, and purchases of foreign con- 
centrate appear unlikely.'^ 

KIOCL has conducted research on the 
possibility of selective flocculation for the 
recovery of iron from the concentration 
plant tailings. The results indicated that a 
concentrate containing 63% iron can be 
recovered economically from tailings con- 
taining at least 25% iron with a 60% 
recovery factor. At full capacity, the tail- 
ings can be generated at the rate of 2,000 
tons per hour while processing 22 million 
tons of ore per year. The research was 
significant since selective flocculation alone 
was not known to have produced commer- 
cially usable concentrate.!* 

Tata Iron and Steel Co. Ltd. (TISCO) has 
been conducting research to reduce alumi- 
num contamination during iron ore benefi- 
. ciation. The company has reportedly devel- 
oped a process that will reduce aluminum 
content by 50%. Management has tentative- 
ly sanctioned a plant with a capacity of 1 
million tons of iron ore fines per year at its 
captive Noamundi Mine. Excessive alumina 
in the furnace feed forms a high-viscosity 
slag hindering furnace operation.“ 

Iron and Steel.—Because of its large 
population and iron ore and coal reserves, 
India has the potential to be one of the 
world’s top five steel producers. It was 
between 14th and 17th place in 1985 world 
production depending on the phase of the 
steelmaking cycle. India had the lowest per- 
capita consumption of steel of any major 
producing country. Steel production costs 
have gone from one of the lowest in the 
world two decades ago to probably the 
highest in 1985. A former Minister of Steel 
identified some problems of the last three 
decades including mistakes in technology 
choice, poor management and personnel 
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policies, underutilization of capacity, and 
poor product quality. To these can be added 
chronic power shortages, Government 
levies, high energy and wage costs, and high 
product prices. Prices during FY 1979-83 
rose 78% to 150% depending on the prod- 
uct.!* 

The Steel Authority of India Ltd. (SAIL) 
has incurred large financial losses in past 
years resulting from high overhead costs 
and poor productivity. SAIL's five integrat- 
ed plants averaged 67% capacity utilization 
for salable steel in FY 1983, improved to 
73% in FY 1984, and continued increasing 
during 1985. Some plants continued to oper- 
ate at 50% or lower capacity. The TISCO 
plant in Jamshedpur, India's only private 
integrated steel mill, has operated well over 
design capacity for several years. 

SAIL and the central Government have 
been working for several years to improve 
performance of the major plants. These 
efforts have resulted in increased capacity 
utilization. Also, SAIL has reported an op- 
erating profit for the second straight year 
after sizable losses before that. 

The Government's seventh 5-year plan 
allocated $6.6 to $7.0 billion for capital 
investment in the steel industry. This plan 
fell far short of a Government working 
group recommendation of $10.7 billion. 
SAIL was expected to get $3.3 billion to $3.7 
billion of the total. A large part of these 
funds was to be used for continuing the 
expansion of the Bhilai and Bokaro plants. 
These plants were being modernized and 
expanded from 2.5 to 4.0 million tons each 
and are due to be completed by 1988. The 
work was to be fully funded and completed 
as soon as practical. Part of the work will be 
a computerization of production facilities at 
a cost of $150 million. SAIL was to devote 
the remaining funds to modernizing the 
Burnpur, Durgapur, and Rourkela plants. 
The priority for the seventh plan was to 
modernize existing plants rather than con- 
struct new blast furnace-based integrated 
plants. - 

The program posed a significant problem 
for SAIL because the work at the Burnpur, 
Durgapur, and Rourkela plants hinge on 
the availability of partial foreign funding, 
including the International Bank for Recon- 
struction and Development (World Bank). 
SAIL was reportedly negotiating with Ja- 
pan for a $500 million loan for the Burnpur 
plant. India was seeking help from the 
World Bank for the Rourkela plant. A 
decision on the Rourkela financing was not 
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likely until mid-1986. The Federal Republic 
of Germany was also interested in partici- 
pating in the Rourkela project. Several 
countries have expressed interest in the 
Durgapur plant’s modernization. The plant 
was built in the 1950’s with British finan- 
cial and technical assistance, which appear- 
ed to give the United Kingdom an advan- 
tage in the modernization negotiations be- 
cause of its familiarity with the plant. The 
scope of the project was expected to depend 
on the amount of foreign funding.“ 

The major projects at these three plants 
were as follows: (1) improved facilities to 
upgrade quality control at the iron mines; 
(2 new facilities at the steel plants for 
blending and screening of ore; (3) improved 
coal washeries to produce higher quality 
coking coal; (4) increased capacity of sinter 
plants; (5) improvements in the functioning 
and control of blast furnaces; (6) addition of 
coal dust injection and slag granulation 
equipment; (7) replacement of Bessemer and 
open-hearth furnaces with oxygen convert- 
ers and continuous casting; (8) introduction 
of new technology; and (9) installation of 
auxilliary equipment to balance the oper- 
ations in the rolling mill and the oxygen 
and captive powerplants. 

The only new integrated steel mill under 
construction in India was the Vishakha- 
patnam steel plant on the east coast. The 
Government allocation for the much- 
delayed plant was increased from $180 mil- 
lion in 1984 to $575 million in 1985. The 
increase was one-half of the amount re- 
quested by the Steel Ministry to continue 
full-scale construction. Because of the pau- 
city of funding and slippage of the construc- 
tion timetable, the Government decided 
near the end of FY 1985 to scale down the 
project. The original 3.4-million-ton raw 
steel annual capacity was to be cut to 3.0 
million tons, the construction of the univer- 
sal beam mill was to be dropped or postpon- 
ed, and modifications were to be made in 
the second melting shop while the hot metal 
output was to be unchanged with the con- 
struction of two 3,200-cubic-meter blast fur- 
naces. The original plan was to build two 
oxygen steel melting shops in two stages 
having five 130-ton converters. Instead, a 
single melting shop with three 150-ton con- 
verters was to be built. Finished steel was 
thereby cut from 3.0 to 2.7 million tons per 
year while salable pig iron increased from 
215,000 to 570,000 tons per year. The 
changes resulted in a savings of $1.2 billion 
on the plant cost. The new plant was pro- 
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jected to have lower operating costs because 
it will employ 15,000 workers compared 
with 60,000 workers at the 4-million-ton 
Bhilai steel plant. The revised schedule 
called for completion of the first-stage plant 
in 1988 and the entire project by June 1990. 

The second-stage expansion and modern- 
ization program of SAIL’s Alloy Steel Plant 
in Durgapur has fallen behind schedule by 
almost 2 years, and a serious cost overrun 
has exacerbated the construction problems. 
The capacity of the plant was being increas- 
ed from 160,000 to 260,000 tons per year. 
Continuous casting, vacuum oxygen decar- 
bonization (VOD), and vacuum arc de- 
gassing (VD) equipment was being installed 
to upgrade the variety and quality of the 
alloys produced. 

Salem Steel Ltd.’s proposal to double its 
plant’s capacity has been approved by the 
Government. A second Sendzimer mill is to 
be installed raising cold-rolled stainless 
steel sheet capacity to 70,000 tons per year. 
The plant operated over 80% capacity dur- 
ing FY 1984 and had exceeded each month- 
ly plan through November 1985. The plant 
had been operating at an excessive loss 
because of a high import tax on its hot- 
rolled coil imports. The plant began receiv- 
ing some hot-rolled stainless steel coil from 
Rourkela in 1984, which lowered costs and 
increased sales. 

A liberal Government policy has permit- 
ted the private sector to install additional 
capacity of 1.7 million tons for electric 
furnaces, rerollers, and sponge iron DRI 
units. In addition to the two operating units 
for sponge iron in Andhra Pradesh and 
Orissa, several new sponge iron units were 
either under construction or expected to be 
installed soon. TISCO has developed an 
indigenous direct-reduction process using a 
rotary kiln and low-quality coal for making 
sponge iron. The 90,000-ton-per-year plant 
was under construction in the Keonjhar 
District of Orissa and was to operate under 
the name of Ipitata Sponge Iron Ltd. It was 
expected to begin operating in 1986. | 

Lurgi Corp. of Frankfurt, Federal Repub- 
lic of Germany, has begun site work on a 
$63 million project at Chandil, near Jam- 
shedpur in Bihar State. The Bihar Sponge 
Iron Ltd. plant has a capacity of 150,000 
tons per year of DRI suitable for direct 
charging to electric arc furnaces. Construc- 
tion was scheduled to take 30 months. 

A second plant was planned for Bihar 
State. India's Birla Jute and Industries Ltd. 
was expected to construct a 40,000-ton-per- 
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year plant at Patratu, Hazaribagh. The $15 
million plant would use the Kinglor Metor 
process, and its output was to be dedicated 
to the nearby mill of Bihar Alloy Steels Ltd. 
as a substitute for imported scrap.” 

West Bengal, Madhya Pradesh, Maha- 
rashtra, and Karnataka were also in line 
for DRI plants in the near future. The 
largest proposed plant was a 500,000-ton- 
per-year plant near KIOCL’s Mangalore 
pellet plant on the west coast. These plant 
outputs would improve the raw material 
supply to the ministeel plants, which de- 
pend largely on imported scrap. 

The chronic lack of public capital for steel 
expansion has forced the Government to 
modify its policy and seek steel capacity 
increases in small- and medium-size plants 
owned by the private sector. A development 
council, formed to promote this expansion, 
was to be headed by the Steel Secretary and 
will comprise representatives from Govern- 
ment departments and steel organizations. 

In FY 1985, India’s minimills increased 
their output by 500,000 tons to 2.7 million 
tons. The upward trend was likely to contin- 
ue because a number of new minimills were 
under construction or well along in plan- 
ning. India’s Birla Group companies have 
proposed seven new small mills totaling at 
least 1.3 million tons annually. Mukang 
Iron and Steel Ltd. was doubling its raw 
steel capacity to 270,000 tons per year by 
converting two 30-ton electric furnaces to 
ultrahigh power operation using Badische 
Stahlwerke AG technology. 

Work began on site preparation for a 
DRI-based minimill at Bhandara in Maha- 
rashtra. The 50-ton electric furnace and 
three-strand continuous caster were to be 
supplied by a 150,000-ton-per-year, coal- 
fired DRI plant. The DRI plant was to use 
the West German-developed Codir process.? 

Orissa's first ministeel plant began oper- 
ating in Dhinkanal under the name IPI- 
Steel Ltd. in August. Ispat Profiles Ltd. in 
Poona, Maharashtra, was to build a 13,000- 
ton-per-year melting shop and section mill 
claimed by the company to be the first in 
India capable of making H-beams. Rathi 
Alloys and Steel Ltd. in Alwar, Rajasthan, 
has applied for a license to add a cold-rolled 
strip mill to its VOD-VD plant, which al- 
ready had a hot-rolled strip mill. Usha 
Alloys and Steel Ltd. planned to double the 
billet capacity of its Adityapur plant from 
50,000 to 100,000 tons per year. 

All of the minimills were faced with the 
problem of increased cost of raw material 
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and lower finished product prices. An in- 
crease in power costs in most States coupled 
with a rise in the price of ferroalloys, 
graphite electrodes, and refractories has 
added $20 to $24 per ton to production costs. 
The ministeel industry asked the Govern- 
ment to reduce the import duties on scrap 
to increase competitiveness. Government 
officials, however, would like to reduce 
scrap imports to conserve foreign currency 
and would prefer more DRI capacity to 
utilize domestic raw materials. 

Lead and Zinc.—Beginning in July the 
Vishakhapatnam zinc smelter was to begin 
using zinc concentrate from the Rajpura- 
Dariba Mine in Rajasthan. Vishakhapat- 
nam had been producing zinc ingots from 
imported concentrate. 

Geologists from Hindustan Zinc Ltd. 
(HZL) have discovered a lead deposit near 
Dhukonda in the Guntur District of Andhra 
Pradesh. The ore graded 6% lead and was 
200 meters nearer the surface and of a 
higher grade than the ore being mined 
nearby at Bandalamotu. The reserves were 
only 460,000 tons but had a more regular 
occurrence than the Bandalamotu deposit. 
HZL believed the deposit can be economi- 
cally exploited. 

State geologists from Uttar Pradesh have 
found large lead deposits at Prithipura 
Nayakhera in Jhansi District. The discov- 
ery was considered significant because of a 
similar deposit reported earlier at Bhupura, 
9 kilometers west of the new deposit. 

There was still no Government decision 
on the construction of a lead and zinc mine 
and smelter at Rampura-Agucha in the 
Bhilwara District of Rajasthan. The ore 
from the proposed mine was urgently need- 
ed to reduce the high costs of lead and zinc 
imports, which were 35,000 and 55,000 tons, 
respectively, in FY 1984, and forecast to be 
53,000 and 73,000 tons, respectively, by FY 
1989. Government approval depended on 
HZL’s ability to raise enough capital from 
external sources, domestic borrowing, and 
bond issues to finance the project. The 60- 
million-ton deposit averages 13.9% zinc and 
1.57% lead and can be mined as an open pit. 
The project should be economically viable, 
but the lack of financing was apparently the 
reason for delaying the project. 

Magnesium.—Tamil Nadu Chemical 
Products Ltd. was planning the construc- 
tion of a commercial magnesium metal 
plant at Valinokham in Ramanathapura- 
mapalli District. A modular design electro- 
lytic cell has been developed by the Central 
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Electrochemical Research Institute that 
uses 14 to 15 kWeh per kilogram of metal 
produced compared with 22 to 23 kWeh in 
previous designs. The plant was to have 10 
to 12 cells for a total capacity of 600 tons per 
year, or about one-half of India’s 1985 de- 
mand. Raw material for the cells was to be 
obtained from commercial saltpan bitterns 
concentrated to a specific gravity of 1.33 in 
a separate evaporation pan. Start of con- 
struction depends on Tamil Nadu Chemi- 
cal’s need to finance $3.3 million of the $4.9 
million cost. The Defense Metallurgical Re- 
search Laboratory in Hyderabad has a 100- 
ton-per-year magnesium plant to convert 
byproduct magnesium chloride into metal 
in its titanium metal plant. 

Nickel.—Plans for a ferronickel plant in 
Orissa were progressing. The Industrial 
Promotion and Investment Corp. of Orissa 
Ltd. (IPICOL) has procured a letter of intent 
from involved Government agencies to de- 
velop a 15,000-ton-per-year plant near 
Cuttack. The plant would be built adjacent 
to Industrial Development Corp. of Orissa’s 
Jaipur Road ferrochromium plant. Land, 
electric power, and transportation were 
available at the site, saving considerable 
site development costs. IPICOL was likely 
to transfer the letter of intent to Orissa 
Industrial Development. 


The plant was expected to start operating 


on imported concentrate. However, IPICOL, 
under a United Nations program, reported- 
ly tested the domestic nickel ore from the 
nearby Sukinda deposits in a laboratory in 
Norway for amenability to rotary kiln- 
electric smelting to produce ferronickel. 
The operation was satisfactory and no foam- 
ing or boiling was observed despite the high 
iron oxide content of the slag. By selective 
roduction, 20% nickel-grade ferronickel was 
produced with high nickel recovery.* A 
pilot plant using the Sukinda ore and a 
different reduction system was tried during 
the 1970's but was not economical. 

Tin.—A 2-ton-per-year pilot plant tin 
smelter has been built by the Madhya 
Pradesh State Mining Corp. Ltd. at Uria, 5 
kilometers from Raipur, for less than $1 
million. The plant was based on technology 
developed by the Bhabha Atomic Research 
Center of Trombay. Tin ore found in Bastar 
near the Madhya Pradesh and Orissa bor- 
der would be tested in the pilot plant. 
Heretofore, the manually panned Bastar 
concentrate had been smuggled out of the 
area. Recently, the Government began buy- 
ing the concentrate from natives at $1.50 
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per pound. The Bastar tin slag also contain- 
ed up to 12% tantalum, 12% zircon, and 2% 
columbium, all of which will be recovered, if 
possible. The demonstration plant has been 
successful, and output was expected to be 
increased to 10 to 12 tons per year after 
further trials. A second plant may be con- 
structed in Jagdalpur, 70 kilometers north 
of Bastar. Madhya Pradesh State Mining 
has developed a small, essentially hand- 
operated, commercial mine. There are sev- 
eral small and shallow ore sites, each close 
to a parent pegmatite body. The ore occur- 
rence therefore is inconsistent, making it 
difficult to mechanize and expand mine 
production. 

MEC has reported a major tin deposit at 
Tosham in the Bhiwani District of Haryana 
State. The deposit was discovered in the 
1970’s while GSI was prospecting for copper. 
MEC began detailed work in December 1984 
and estimated reserves at 8 million tons 
grading 0.1% tin. Plans were to complete 
7,000 meters of drilling in 24 holes and 1,500 
meters of trenching by yearend 1985.35 

Titanium.—India was to begin production 
soon of high-quality titanium metal at the 
Defense Metallurgical Research Laborato- 
ries in Hyderabad. The plant was to pro- 
duce a wide range of titanium and titanium- 
alloy products by the magnesiothermic 
process and was to have a capacity of 2,000 
kilograms of sponge per day. India thus 
would become the sixth country to produce 
titanium metal commercially. The Govern- 
ment-owned company, Mishra Dhatu Ni- 
gam in Hyderabad, has fabrication facilities 
for titanium, but its operation was based on 
imports of primary metal. 

Other Metals.—Petrological studies of 
core samples from the Tosham tin discovery 
in Haryana State have revealed the pres- 
ence of copper indium sulfide. This was the 
first discovery of indium in India. Indium is 
finding increasing applications in the elec- 
trical and electronics industries and other 
specialized high-technology applications. 

Madras Aluminium Co. (MALCO) 
reportedly developed a process for commer- 
cial production of gallium arsenide in India 
having a purity of 99.6%. Attempts have 
been made to reduce zinc contamination 
from 1,000 to 100 parts per million to 
improve purity. Once the contamination 
problem is solved, MALCO planned to begin 
commercial production. 

The expected gallium availability was 100 
kilograms per year from a 10,000-ton-per- 
year alumina plant, or at India’s present 
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rate of aluminum production, 4 to 5 tons of 
gallium per year. 


INDUSTRIAL MINERALS 


Cement.—An Indian cement industry of- 
ficial claimed that India was self-sufficient 
in process technology and had the ability to 
fabricate the principal equipment for all 
cement manufacturing processes. The Gov- 
ernment predicted that by the end of the 
seventh 5-year plan (March 1990) cement 
demand would be met by indigenous pro- 
duction. Installed capacity would rise to 62 
million tons by 1990 against a demand 
projection of 49 million tons and an output 
of 50 million tons. 

A change in the Government’s cement 
pricing policy in 1983 has resulted in im- 
proved capacity utilization and a substan- 
tial increase in licensing of new capacity. To 
prevent uncontrolled growth of the cement 
industry and bottlenecks in the transporta- 
tion system, the Government proposed that 
no new plant licenses be awarded for 2 
years. If the proposal is approved, the policy 
would be reviewed in early 1987. Proposals 
submitted by January 1, 1985, would be 
covered under previous regulations. 

Instead of new plants, expansions of exist- 
ing plants where infrastructure was already 
in place was being encouraged. Expansions 
included adoption of technological improve- 
ments such as conversion from a wet to a 
dry process, introduction of precalciners, 
and adoption of environmental controls to 
reduce dust loss.? 

There were a number of major cement 
plant projects under way, some of which 
were to have been completed in 1985. Jay- 
pee Rewa Cement Ltd.'s 3,000-ton-per-day 
plant in Rewa District of Madhya Pradesh 
was to be in operation by mid-1985. Chet- 
tinad Cement Corp. Ltd. was replacing old 
wet-process kilns with a single large, 
lignite-fired, dry-process kiln, which was 
scheduled for completion at yearend 1987. 
Ambuja Cements Pvt. Ltd. expected to have 
its 1,800-ton-per-day plant at Ambujanagar 
in production by mid-1985. Priyadarshini 
Cement Ltd. was also to start production in 
mid-1985 at its 1,500-ton-per-day plant in 
Nalgonda District of Andhra Pradesh. The 
following companies were installing 3,000- 
ton-per-day and higher capacity kilns: 
Andhra Cement Co. Ltd. at Durga, Avarpur 
Cement Ltd. in Chanda, Cement Corp. of 
Gujarat Ltd. at Morasa, India Cements Ltd. 
at Sankarnagar, and Nodi Cement Ltd. at 
Bhatapara. At least 18 other projects of 
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lower capacity were under way or recently 
completed. 

Fertilizer Materials. - Production of fer- 
tilizers increased 15% in FY 1984 owing to a 
significant improvement in capacity utiliza- 
tion. This was brought about by an easing of 
infrastructural constraints and improved 
efficiency. Capacity utilization increased 
from 67% to 74% for nitrogen and 67% to 
89% for phosphate. The trend in higher 
production continued in FY 1985 aided part- 
ly by the completion at Thai-Vaishet of the 
first Bombay High natural gas-based am- 
monia-urea complex. 

India ranked fourth in the world in pro- 
duction and consumption of nitrogen and 
phosphatic fertilizers. It was also a major 
importer of fertilizer raw materials and 
finished fertilizer. Because of the huge cost 
of imports, India has been increasing capac- 
ity as fast as economic conditions allow. A 
number of large projects were under way or 
to be started. Krishak Bharati Cooperative’s 
plant at Hazira in Gujarat was comprised of 
two 1,350-ton-per-day ammonia units and 
four 1,100-ton-per-day urea plants. It was 
completed in 1985 but was awaiting the 
completion of a gas pipeline for its fuel and 
feedstock. 

The Government has formed a high-level 
committee to monitor the progress of six 
gas-based fertilizer plants being constructed 
along the 1,700-kilometer Hazira-Bejaipur- 
Jagdishpur pipeline. The committee was to 
be responsible for reviewing the status of 
the plants as well as resolving logistical 
problems, particularly for equipment, mate- 
rials, and supplies. Indian suppliers of do- 
mestic equipment were advised that if deliv- 
eries were not made on time, the equipment 
would be imported.” 

An important development was starting 
construction of plants in Sawai Madhopur, 
Rajasthan, and in Jagdishpur, Uttar Pra- 
desh. Preliminary work on the plants at 
Babrala and Shahjahanpur in Uttar Pra- 
desh was begun, and work on the Bijaipur 
plant in Madhya Pradesh and the Aonla 
plant in Uttar Pradesh was well along. 
Each of the six plants was to have a ca- 
pacity of 1,350 tons of ammonia per day 
and 2,200 tons of urea per day. The plants 
were scheduled to be operational by 1990.3» 

Mica.— Various trade industry organiza- 
tions have been pressing the Government 
and its Mica Trading Corp. (MITCO) for 
complete deregulation of mica exports. 
According to the trade groups, the present 
processed-mica export policy has caused a 
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decline in mine production and exports to 
centrally planned economy countries. The 
export duty at yearend ranged from 15% to 
40%. The trade organization claimed that a 
relaxation of controls on mica exports could 
result in earnings of $82 million by FY 1990. 

During the controversy, MITCO was 
strengthening its foothold in the mica in- 
dustry by building various facilities to man- 
ufacture mica products. These included a 
silvered mica and mica capacitor plant, a 
3,000-ton-per-year micronized mica powder 
facility, a 900-ton-per-year mica paper 
plant, and a wet-ground mica powder plant. 
The micronized mica powder facility, com- 
pleted in 1983, was still operating on a trial 
basis. The first phase of the mica paper 
plant was delayed and was expected to be 
completed in early 1986. MITCO was also 
preparing a detailed project report for a 
$2.6 million research and development cen- 
ter for mica. The center would work on 
developing new mica products and appli- 
cations.*! 

Mineral Sands.—Indian Rare Earths Ltd. 
continued work on its 100,000-ton-per-year 
synthetic rutile plant using technology sup- 
plied by Benelite Corp. of the United States. 
Commissioning of the plant has been de- 
layed several times. The dredging and con- 
centrating equipment has been completed 
for some time. The plant was the final 
component of the $100 million Orissa Min- 
eral Sands Complex near Ganjam on the 
Bay of Bengal. The dredge was to mine 2.8 
million tons of raw sand per year with a 
planned yield of 200,000 tons of ilmenite per 
. year, 30,000 tons of sillimanite (doubling 
recent Indian production), 10,000 tons of 
rutile, 4,000 tons of monazite, and 2,000 tons 
of zircon. All of the ilmenite has been 
dedicated to the synthetic rutile plant. 

An estimated 20 million tons of mineral 
sands has been located along the coast 
between Vishakhapatam and Bhimilipat- 
nam. The minerals occur at depths up to 20 
meters and are situated about 19 kilometers 
from the coast. 

Sulfur.—Pyrites, Phosphates, and Chemi- 
cals Ltd. conducted detailed exploration and 
process testing on the Saladipura pyrite 
deposits in Rajasthan. Pyrite reserves were 
estimated to be 120 million tons of 23% to 
25% sulfur. A feasibility report for a 240- 
ton-per-day sulfuric acid plant and 30,000- 
ton-per-year single superphosphate plant 
was being prepared. A $5.3 million pilot 
plant was also being considered for recover- 
ing elemental sulfur from the Saladipura 
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pyrites. 
MINERAL FUELS 


Coal.—Production was a record high 157 
million tons in FY 1985, and a target of 167 
million tons was set for FY 1986. However, 
labor problems were a factor in Coal India 
Ltd.’s (CIL) planning as the issue of how 
much mechanization should be allowed in 
new mining projects. The suggestion was 
made that in new opencast mines, the 
overburden should be removed by mecha- 
nized equipment to improve efficiency, 
while the coal should be mined by manual 
labor to reduce unemployment. The sugges- 
tion affected Government plans to greatly 
increase coal production and raise the pro- 
ductivity of 0.64 ton per worker-shift. Even 
in the mechanized opencast mines of Cen- 
tral Coalfields Ltd. (CCL) productivity was 
barely 1.5 tons per worker-shift. 

CIL continued with long-term plans to 
greatly increase coal production by the end 
of the century. In some cases, development 
plans were hampered by outside factors. For 
example, coal production by Eastern Coal- 
fields Ltd. has been severely affected by 
electric power shortages. About 1.2 million 
tons of coal was lost during April-August 
1985 because power availability was only 
two-thirds of demand. 

One of the major developments was re- 
vamping the Jharia Coalfield. It was propos- 
ed to be divided into 9 opencast mining 
blocks and 21 underground mining blocks. 
Planned production from the opencast 
blocks was to be 16,000 to 36,000 tons per 
day. Five of the blocks were expected to be 
in production by 1990. Production from the 
underground blocks would range from 3,000 
to 7,000 tons per day. The underground 
mines scheduled for production soon were 
Katras-Gaslitand, Kherkhari-Dharmaband, 
Madhuband-Bhalgora, Pootkee-Balihari, 
and Tasra. 

Nine new coal washeries were to be con- 
structed for the high-ash coking coal from 
the new mines in Jharia Coalfield. The 
washeries were planned to be operational in 
several stages and were to have a capacity 
of 42 million tons of raw coal per year. 

The Government approved two new coal 
companies as subsidiaries of CIL. The com- 
panies were Northern Coalfields Ltd. and 
South Eastern Coalfields Ltd. and were 
formerly part of CCL and Western Coal- 
fields, respectively. 

In other developments, CCL planned to 
double its growth rate to 16.4% during the 
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seventh 5-year plan period. Plans were to 
increase production from 38 million to 70 
million tons by FY 1989. CCL planned 
capital expenditures of $1 billion during the 
seventh plan. Among major mines to be 
completed were the Jayant (10.0 million 
tons per year), Bina (4.5 million tons per 
year), and Kakri (2.5 million tons per year) 
in the Singrauli area of Madhya and Uttar 
Pradesh; the Jagannath (2.0 million tons 
per year) and Bharatpur (3.5 million tons 
per year) in the Talchur area of Orissa; and 
the Sel Dhori opencast (2.2 million tons per 
year) in Bihar. Major mines to be started 
during the seventh plan were the Latadia 
(4.0 million tons per year) and Nigahi (4.2 
million tons per year) in Singrauli, the 
Kalinga West (7.0 million tons per year) and 
Anant (4.5 million tons per year) in Orissa, 
and the Piparwar (5.0 million tons per year) 
in north Karanpura in Bihar.* 

The central Government sanctioned an 
investment of $46 million for the Dipka 
opencast coal mine of Western Coalfields. 
The mine is to supply 2 million tons per 
year by 1988 to meet the requirements of 
the captive powerplant of BALCO at Khor- 
ba. The Dipka Mine is west of the Gevra 
opencast mine, which was under construc- 
tion. 

The huge Neyveli Lignite Corp. in Tamil 
Nadu commissioned the first 210-megawatt 
generator of the second thermal powerplant 
at the minesite in Neyveli. Both the byprod- 
uct fertilizer and briquetting plants had 
record-high production in 1985. Also, 75 
million tons of lignite was discovered at 
Shali Ganga Nichahama in the Barramulla 
District of Jamma and Kashmir. This was 
the largest lignite deposit outside the 
Neyveli Mine deposit. 

The Oil and Natural Gas Commission 
(ONGO) was considering the development of 
in situ coal gasification technology to ex- 
ploit a vast coal formation discovered in 
Kabol, Gujarat, while drilling for oil. The 
coal was too deep to be mined economically 
by conventional means. The coal reserves at 
Kabol were estimated to be 65 billion tons 
and are between 700 and 1,700 meters 
deep. 

Petroleum and Natural Gas. — The Gov- 
ernment announced in December that it 
would reorganize ONGC. The objective was 
to strengthen the regional field operations. 
Each of ONGC’s three onshore regions 
would have an executive director responsi- 
ble for exploration, drilling, and production 
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of oil and gas. Each region would have its 
own working capital and performance budg- 
ets and targets. ONGC's offshore area, in- 
cluding Bombay High, would be treated as a 
separate region with an executive director. 
A coordinator would also be appointed to 
oversee exploration and development of gas 
in all four regions. The responsibility of the 
Gas Authority of India Ltd. would be limit- 
ed to transmission and marketing of gas.“ 

Oil production rose from 10 million to 29 
million tons during 1980-85 as India pro- 
duced nearly 70% of its crude oil require- 
ments compared with 30% in 1980. The 
combination of no major discoveries during 
the 1980's and rising oil demand has elimi- 
nated hopes of oil self-sufficiency by 1990. 
Invitations to world oil companies for a 
third round of exploration could be adverse- 
ly affected by the steep drop in world oil 
prices. 

In 1986, India will celebrate the first 
decade of production from the Bombay High 
Oilfield, which accounted for 66% of its 
production. The oilfield is 200 kilometers 
northwest of Bombay and had reserves of 
2.4 billion barrels. To reduce oil imports, the 
Government encouraged rapid exploitation 
of Bombay High, which provided most of 
the oil production increase in the 198008. 
The gains made may have jeopardized the 
field’s long-term potential by over develop- 
ment. Water injection has already been 
used in the northern part of the field. A 
similar program, costing $780 million, was 
being planned for the southern area. The 
program could be postponed because of 
lower world oil prices. 

ONGC’s extensive exploration has result- 
ed in some encouraging finds recently after 
many years of disappointment. Oil and gas 
were discovered onshore at Gandhar in the 
Cambay Basin of Gujarat about 80 kilome- 
ters west of Baroda. Confirmation drilling 
was under way with three drills, and ac- 
cording to ONGC, limited production would 
begin in mid-1986. Another promising dis- 
covery was made in the Tapti Structure 
offshore Gujarat. ONGC was planning de- 
lineation drilling where the discovery well 
tested 3,400 barrels of oil per day and 8 
million cubic feet of gas per day. ONGC also 
reported a small discovery of oil and gas in 
the onshore part of the Cauvery Basin in 
Thanjavur District of Tamil Nadu. Modest 
production of oil was to begin by the end of 
FY 1985. 

Small oil and gas strikes having commer- 
cial potential were also reported in Assam 
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and Tripura of far northeast India. Oil 
India Ltd. has contracted for deep-water 
drilling off the Andaman Islands. Two wells 
were to be drilled in 350-meter-deep water 
where the bottom gradients were steep. A 
third shallow-water well was to be drilled 
by Oil India. 

India’s exploration and development pro- 
gram was to cost a record high $12.8 billion 
in the seventh 5-year plan compared with 
$8.5 billion in the sixth plan. Major oil 
discoveries were needed to reduce the oil 
import cost of $3.8 billion in 1985. 

The most important recent construction 
contract was awarded for a pipeline at the 
beginning of FY 1986. After several years of 
negotiation, a contract to build the 1,700- 
kilometer gas pipeline from Hazira to Jag- 
dishpur in Uttar Pradesh was awarded to a 
consortium of Spie Capag S.A. of France 
and Toyo Engineering Corp. and Nippon 
Kokan K.K. of Japan. Bechtel Corp. of the 
United States was selected to be the engi- 
neering consultant. The $570 million pipe- 
line will transport Bombay High gas to six 
fertilizer, three power, and two liquid petro- 
leum gas plants. The project was to cost $4 
billion and ranked as one of India’s most 
expensive civil construction projects of the 
seventh plan period.“ 


! Physical scientist, Division of International Minerals. 

The Indian fiscal year begins on Apr. 1 of that stated. 

Where necessary, values have been converted from 
VV a (Rs) to U.S. dollars at the rate of Rs12.20— 
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The Mineral Industry of 


Indonesia 


By John C. Wu: 


Despite continued adverse conditions in 
the world's crude oil and metal markets, 
Indonesia remained the largest producer 
and exporter of liquefied natural gas (LNG), 
the 11th largest producer of crude petrole- 
um, the 3rd largest producer of tin ore, and 
the 5th largest producer of nickel ore in the 
world. Indonesia continued to make sub- 
stantial progress in mining copper, coal, 
and gold and in producing primary alumi- 
num, cement, fertilizer materials, and iron 
and steel. 

The mineral fuels sector remained the 
dominant factor in Indonesia's mineral in- 
dustry and a major driving force of the 
Indonesian economy. Its output accounted 
for about 2096 of Indonesia's gross domestic 
product (GDP) and 70% of Indonesia's ex- 
port earnings. However, the output of crude 
oil continued to be limited by the produc- 
tion quotas set by the Organization of Petro- 
leum Exporting Countries (OPEC) and re- 
duced exports resulting from overpricing of 
Indonesian crude oil. The output of natural 
gas, however, reached a new record high 
because of increased utilization for produc- 
tion of LNG. Coal exploration and develop- 
ment activities continued with two new 
contracts signed in 1985; production of coal 
reached another record high but was much 
below the originally planned level because 
of the delay in completing the Bukit Asam 
Mine expansion. As a result, Indonesia was 
forced to import considerable amounts of 
coal from Australia to feed its newly com- 
pleted Suralaya powerplant in West Java. 

Exploration of oil and gas remained slow 
because of the depressed world oil markets. 
However, four new production-sharing con- 
tracts were signed by Indonesia with for- 
eign oil companies from Canada, Japan, the 
Netherlands, and the United States in 1985. 


Kodele Energy Co. Ltd. (Kodeco) of the 
Republic of Korea, one of the foreign con- 
tractors, announced discovery of two addi- 
tional oilfields, estimated to have reserves 
of 100 million barrels of oil each, near the 
Madura Oilfield discovered in 1984 offshore 
Madura, East Java. As a result of continued 
oil and gas exploration, six significant oil 
and gas deposits were discovered by foreign 
contractors operating in the Natuna Sea, 
onshore and offshore Sumatra, and offshore 
West Java. During 1985, Indonesia was 
expected to drill 288 exploratory wells and 
committed to spend $878 million? for oil and 


record high, as did mining of nickel at the 
Soroako Mine in South Sulawesi. To in- 
crease gold production, a new joint venture 
project of Indonesia and Australia started 
gold mining at the Lebong Tandi, north of 
Bengkulu in southwest Sumatra. Indonesia 
also signed four new contracts with Austra- 

lian mining companies for gold exploration 
and development in Kalimantan. 

Because of continued export control by 
the International Tin Council (ITC) and a 
drastic drop in tin prices after the October 
crisis in world tin markets, mine production 
of tin declined to about 22,000 tons. Howev- 
er, P.T. Tambang Timah (P.T. Timah), the 

tin producer in Indonesia, announc- 

ed that it would not lay off its workers but 
planned to shift some workers to its subsid- 
iaries. P.T. Timah reportedly planned to 
raise its output of tin in 1986 with commis- 
sioning of its large offshore dredge, Singkep 
I, operating off Karimum and Kundar Is- 
lands. Indonesia also brought on-stream its 
first tin plating plant with an annual ca- 
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pacity of 130,000 tons of tinplate at Cilegon, 
West Java. 

In the mineral processing sector, produc- 
tion of primary aluminum by P.T. Indonesia 
Asahan Aluminum (IN-ALUM) at Kuala 
Tanjung in North Sumatra was near full 
capacity with 90% of its output being ex- 
ported to Japan. Production of direct- 
roduction iron (DRI) and steel products by 
P.T. Krakatau Steel (P.T. Krakatau) at 
Cilegon, West Java, achieved a new record 
high of 1.1 million tons of DRI, 798,000 tons 
of steel slab and billets, and 688,000 tons of 
Steel mill products. 

As a result of improved quality and ag- 
gressive marketing of its iron and steel 
products, P.T. Krakatau reported a net 
profit of $30 million for the first time since 
1979, when its integrated operation began. 
Production of cement and fertilizer materi- 
als continued to increase with the cement 
industry's capacity being expanded to 17.4 
million tons per year and the urea fertilizer 
industry's capacity to 4.5 million tons per 


year. 

The growth of the Indonesian economy, as 
measured by GDP, was lower in 1985 than 
in 1984, as the output and exports of crude 
oil declined in 1985. According to an esti- 
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mate by the International Monetary Fund, 
Indonesia's GDP in 1981 constant dollars 
grew 3% compared with 6.5% in 1984. The 
main contribution to the continuing growth 
of the Indonesian economy came from in- 
creased output of LNG and refined petrole- 
um products. Indonesia’s GDP in current 
dollars was estimated at about $80 billion 
compared with $79.9 billion in 1984. The 
inflation rate, as measured by the change in 
the Consumer Price Index, dropped to 4% 
compared with 9% in 1984. 

Despite a 14% decline in export earnings 
to $19 billion, total imports of goods also 
declined 29% to $10 billion. As a result, a $9 
million trade surplus was expected in 1985. 
Exports of oil and gas in 1985 were estimat- 
ed to drop 23.5% to $8.9 billion, of which 
about $3.8 billion was LNG. In addition, 
export earnings from other mineral com- 
modities including bauxite, coal, copper con- 
centrate, granite, manganese ore, nickel 
pst ost einen ahaa E 
earnings from processed mineral commodi- 
ties including primary aluminum, cement, 
fertilizer materials, iron and steel products, 
nickel matte, and refined tin totaled $680 
million in 1985.¢ 


PRODUCTION 


The depressed world markets of crude oil 
and tin continued to hit hard on Indonesia’s 
oil and tin industries. As a result of produc- 
tion quotas imposed by OPEC on crude oil 
output and imposition of ITC’s export quo- 
tas on tin, production of crude oil and tin 
dropped to their lowest levels since 1973. 
However, production of most other metallic 
and industrial minerals continued to in- 
crease or remained 

In the mineral fuels sector, the output of 
coal and natural gas both reached record 
highs at 1.9 million tons and 1.6 trillion 
cubic feet, respectively, while the output of 
crude petroleum (excluding condensate) 
averaged 1.2 million barrels per day. 

In the metallic sector, production of cop- 
per, gold, and silver by FI and production of 
nickel matte by P.T. International Nickel 
Indonesia (P.T. Inco) both broke their previ- 
ous record highs. However, production of 
bauxite, gold, nickel ore, and silver by P.T. 
Aneka Tambang (P.T. Antam) was at a low- 
er level than that of 1984, owing to the low 
prices for bauxite and nickel ore and to 


declining ore grade for gold mining. Produc- 
tion of tin reached a new low because of ITC 
export controls and the October tin crisis. 

In the mineral processing sector, produc- 
tion of aluminum by IN-ALUM was near 
capacity with most output being exported to 
Japan. Production of iron and steel by P.T. 
Krakatau using imported iron ore from 
Brazil and Sweden also reached a record 
high owing to increased exports and domee- 
tic sales resulting from improved quality 
and aggressive marketing. Production of 
ferronickel reached 23,000 tons because of 
increased exports to Japan. Production of 
cement rose slightly from that of 1984 
despite a 4596 increase in the industry's 
capacity to 17.4 million tons per year. In- 
donesia became self-sufficient in urea fertil- 
izer when output reached 3.7 million tons. 
Production of triple superphosphate also 
reached a new record high at 1 million tons. 
Production of LNG from the Arun plant in 
Aceh, North Sumatra, and the Badak plant 
in Bontang, East Kalimantan, was at full 
capacity. 
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Tabie 1.—Indonesia: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984 1985” 
METALS 
Aluminum: 
Bauxite, weight thousand tona. — 1,208 700 778 1,008 
1, primary VVV st 114766 198960 216,20 
ri output, metal content |... 62,516 76,116 82,509 88,724 
Gold, mine output, metal content” _troy ounces. . 154.241 7 176,888 18,677 88,588 
Iron send, dry basis J an eee AME 86,626 144,498 182,887 82,997 130,980 
Ferroalloys, ferronickel ..........— 19 21,501 708 714 
Steel, crude LLL 2222 ll2l2lc- 000 7600 00:000 1,000,000 1.200.800 
. . ⁵⁵ IH UENIRE MS 710,890 17,894 8,318 
Mine output, metal content 48,850 45,882 49,878 47,604 48,886 
Matte: Nickel content _.......... 19 18,748 18,288 15 24,946 
Ferronickel: Nickel content 4703 8010 4.855 re 4,802 
Silver, mine output, metal content 
, thousand ounces. — 830 1,184 1,185 1,121 1,175 
Mine output, metal content 85,891 726,564 22,418 
% 8 152,519 29,755 28,990 22,467 20,418 
INDUSTRIAL MINERALS 
JJC se Be CA i 5,000 25, 25,000 25,000 
Cement, uli thousand tons. — 7,501 8,187 9,817 
Clays, powder ..—— c on LLL 80,904 71,201 59,628 88,414 90,100 
Diamond:* 
Industrial! thousand carata 12 12 
Qoo. eae ann se epee lye ĩ UN: EHE 8 8 5 5 5 
„ 75008] /ͤ·; A 8 do 15 15 27 M SUM 
Nitrogen: N content of ammonia „5 920,218 — 1,027,600 1. 150,400 21 230,000 
PUR. 2 SE ae Ee ete eue 1 5,081 1,917 
Salt, all type thousand tons 267 11,258 618 870 
Granite ccce sl LzLLas do... 1,811 2,180 2,406 1,583 1,584 
Limestone* __________.______ cr 8,149 11,002 12,078 11,814 12,059 
Marble equare E 0 24,814 16,108 9,699 
QUEE e et 155,790 971,289 812,216 541,827 eT 
Sulfur, elemental* 2 LL LLL Ls 951 1,144 2169 * 5,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt rock, bitumen content 276,498 890,842 583,188 471,289 450,688 
NC ise ae meee thousand tons... 588 , 1,958 
. 
3535 million cubic feet. 


l Marketed 
Natural gas liquids: Propane and butane* 


thousand 42-gallon barrels.. 


Petroleum: 
Crude including field condensate .. .. do 


Refinery ucts: 

INO oe ee do... 
Jet fuel!!! da- 
FFF da 
fuel olli da 
Residual fuel oli de. --- 
Liquefied petroleum gn. da. 
WEE a ENE da- 
Naphtha aaa da 

Unfinished oils requiring further x 
33 
Refinery fuel and losses do 
Totalãĩ!. - da 


17,015 18,385 12760 21,879 17,618 
24,052 18,947 81,669 89,141 246 
17,850 14,714 522 45,184 
1 14,181 67,160 
= 525 98 1 
878 471 674 2,101 
143 108 76 82 
465 19,074 14,786 15,458 
$9,188 26,355 2405 1,082 21,178 
1 5,623 5, 8,678 ,T 
8,448 4,664 5,169 ; 


VTable includes data available through Aug. 5, 1986. 


3Includes Au content of copper ore and ou 
called People's mines is not available but rag 


Government-controlled operations. Gold t by operators of 
FC TUUM d 


recovered separately | 
*Data represent limestone used for cement production. Excludes considerable amounts of limestone produced by 
enterprises under local jurisdictions for building materials, for crushed rock to be used as aggregate, and to burn for lime. 


produced by other than the Frasch process. 


*Less than 1/2 unit. 
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According to the Central Bureau of Sta- 
tistics, Indonesia’s merchandise trade bal- 
ance remained steady with a trade surplus 
of $7.6 million for the first 11 months of 
1985. Overall export earnings dropped 
18.6% to $17.1 billion, mainly owing to a 
decline in export earnings from crude petro- 
leum, while imports of goods and merchan- 
dise dropped more drastically by 54.2% to 
$9.5 billion because of reduced imports of 
electrical equipment, machinery, and trans- 
port equipment. Of the total export earn- 
ings, crude petroleum, petroleum products, 
and LNG accounted for 69%, while ma- 
chinery, electrical equipment, and trans- 
port equipment accounted for 48% of im- 


ports. 

During the first 11 months of 1985, ex- 
ports of petroleum, petroleum products, and 
LNG were valued at $7.7 billion, $737.2 
million, and $3.8 billion, respectively. Re- 
duced export earnings from crude petrole- 
um in 1985 reportedly were due to reduced 
exports to Japan and overpriced Indonesian 
crude oil in the world market; earnings 
from LNG increased owing to increased 
export volume to Japan. 

Exports of major mineral commodities 
during the first 11 months of 1985 were as 


follows: bauxite, 599,500 tons valued at $8.6 


million; coal, 1 million tons valued at $82.2 
million; copper ore and concentrate, 184,100 
tons valued at $103 million; granite, 1 
million tons valued at $6.9 million; manga- 
nese, 25,700 tons valued at $0.9 million; 
nickel ore, 534,000 tons valued at $14.2 
million; and tin ore and concentrate, 3,800 
tons valued at $6 million. Exports of proc- 
essed mineral products were aluminum in- 
gots, 197,900 tons valued at $219.7 million; 
cement, 811,200 tons valued at $18.8 mil- 
lion; fertilizer, 359,000 tons valued at $50 
million; nickel matte, 48,900 tons valued at 
$107.4 million; and tin metal, 20,000 tons 
valued at $231.7 million. 

Imports of major industrial materials and 
capital goods during the first 11 months of 
1985 were as follows: machinery and electri- 
—— $2.5 billion; chemical prod- 


Based on total value of two-way trade, 
Japan, the United States, Singapore, and 
European Economic Community countries 
remained the major trade partners of In. 
donesia. The United States accounted for 
17% of Indonesia's imports and 22% of 
Indonesia's exports. 


Table 2.—Indonesia: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1988 
METALS 
Alumin 
Ore and concentrate 786.311 
Metal including alloys: 
Unwrought..----------------- 90,712 
eee eee 3 
„ C 229,058 
Metal including alloys, all forms... _ 
bla ing ers at rms " 
Puls cabe duda <2 2 119/941 
iron, cast iron, related materials |... 
Steel, primary fſor mn 0 
Bars, rods, sections... 
‘Tubes, pipes, 8 70 
CCTV 
Ore and concentrate*__________ 21,010 
Oreandconcentrate ______..____ 514.97 
Matte and speiss ~.. ---------— 46,010 


See footnotes at end of table. 


Destinations, 1984 
1984 : 
| regnas Other (principal) 
944,332 — All to Japan. 
— J 288; Tai 200. 
185,017 TH Japan 1 000. 
~- Japan 1,120; Philippines 499; Singa- 
pore 450. 

188,428 aie VVV 
478 T Singapor 286; Hong Kong 284 
962 — Jd 800; 162. 

e857 II Jaan 48,908; boda 2 

20,098 m to Thailand. 

10, ses 5,500; 4,865. 
28 — Alte Bingapore S ons 
1,284 pr juan 833 

26,960 __ Japan 3 Sh 9,300. 

579,284 2s 

49,848 zt depen 0 40711. Netherlands 7,348. 
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Table 2.—Indonesia: Exports of selected mineral commodities: —Continued 


Commodity 1983 1984 United 
States 
METALS —Continued 

Ore and concentrate 1,842 2,789 M 

Metal including alloys: - 
Unwrouggpht. . 24,950 22,508 "n 
Semimanufactureeesss - 18 68 m 
Ore and concentrate 1,294 1 = 
Matal acadar aiae 535 0 009097 m = 
Gefen 2 2 400 682 n 
3 JJC 86 123 em 

INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, 

C — Ó I 
Barite and witherite . 5,07 Ens 
Cement oc c cuaa uud ase ee 198,850 889,800 zd 
iig orien 9929 6.184 

Kaolin BRUM NUM ĩͤ COCOA DUK 8,796 10,921 8 
F f ial : Manuf, ey v tured: J egy ee TEE S SAT 

Ammon ine 25,909 178,555 e s 

Nitrogenous _ - - - -- --------------- 328,547 217,908 rae 
„ Phosphate. 14,500 44,401 eas 
„ ᷣ 2 28 =~ 
Phosphates, crud 1,106 2 


Salt and brine EEE PEAT EI ENR L es 
| um compounds, n.e.s.: Sulfate, 
manufacturdedWl 2,100 11,582 ae 
Crude and worked 
. 
Gravel and crushed rot- 304 597 oe 
quarti l————— 28,885 28.200 He 
. tons... 20,596 19,022 E 
MINERAL FUELS AND RELATED MATERIALS 
Anthracit ooo 251,810 186,420 es 
JJ) ee ee re 172,648 745,924 us 
Ges, natural, liquefied... thousand tona. .. 9,9919 . 14,940 n 
Crude thousand 42-gallon barrela. 380,166 374,228 96,529 
Refinery products: 
Liquefied petroleum gas do... 4,095 8,097 1,542 
Kerosene and jet fuel _- do- 11 9 er 
al... c M» 82 681 204 
MMC ts No ® 13 — 
Residual fuel oil |... _ -—-— 82,029 39, 175 8,888 
NA Not available. 
VTable prepared by Audrey D. Wilkes. 
Leas than 1/2 unit. 
3Includes iron ore and concentrate. 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Other (principal) 


India 106,910; Taiwan 25,917; Re- 
of Korea 


Malama 101,419; Pille pines 
Bangladesh ,100; 
ngiade 19,700; Hong Kong 


Malaysia Japan 17,700. 
J 214,186; 
eger io 80e: Maayua 214, 

All to Japan. 

Japan 165,468; Singapore 81,884. 


J : : 
perg Singapore 914; Thai- 
Italy 280; Australia 186 
NA — 


Japan 28,751. 
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Table 3.—Indonesia: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


60,450 


24 
1,481 


200 
8,444 


1,447 
158,471 


241,621 
1,147,568 


Sources, 1984 
Other (principal) 


All from United Kingdom. 
. 


AA 9,202, Japan SIZI Chile 
Japan 8,629; West Germany 994. 
VVT 


Sweden 180,496; Australia 16,075; 

Sweden 1,140,046; Brazil 128,892. 
89 

Hong Kone ,215; Singapore 


Pakistan 59,591; Brazil 25,860; 
ossi ca 


Australia 18,805; M. 
TA Repo of South 


All from Belgium-Luxembourg. 
1; 
- TA pube o South Afric 
Taiwan 1,040; Mozambique 562; Ja- 
of Korea 54,7 1 452 
Republic orea B 54, 65; 


rooms inm 


mie 


Taiwan 4,826; Japan 2,710. 
Mexico 284; Australia 183. 
All from N 


orth Korea. 
Australia 12,120; Japan 688; Malay- 
sia 540. 


Norway 123; Australia 16. 
Norway 18; ; Taiwan 2. 
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Table 3.—Indonesia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 
here Other (principal) 
METALS —Continued 
Manganese: 
Ore and concentrate. ..._..._____— 1 _. Singapore 1,400; China 145. 
Oxides -LLLI 18425 14317 (9) Singapore 11,108; Japan 2 789. 
3 Beins d flasks 642 828 1 West 295; 20. 
8 den T 863 312 9 Netherlands zd Belgium- 
Nickel: 
Matte and psd We 110 -— All from Australia. 
Metal incl alloys: 
Unwroumꝶꝶ 2-22 l2l2-- 16 7 ( Mainly from Japan. 
ufactures _..__...____- 1778 1,421 20 Republic of Korea 560; West Ger- 
many 217; Canada 185. 
ailova: unero and pactly —— : 
V ounces. . 1,888 96 64 Australia 82. 
eee, dd eae 
formé i ee uL 12 85 8 Japan 24. 
Silver: Metal including alloys, unwrought and 
partly wrought... troy ounces. 9,726 9,840 - West Germany 3215; Switzerland 
Tin: Metal including alloys: i n 
Metal including alloys, ali forma 1,127 $21 69 Japan 184; 94. 
Titani 5 ite 1206 233 Jen Edo Auen 1 616 
: inus " 81.555 1,983 Sweden n 580; Netherlands 529; Ja- 
Uranium and/or thorium: ciis 
Stal uttamas clave ol ee % omg nay hae 
% 8 n un der 
Ordi es ee ee §21 168 1 of Korea 68; 
i eee 
) ³ÜÜ A NÉS 482 120 —— All from 
Unwrought. .---------------— 68,987 . 45,080 0 a ; Canada 5,744; Ja- 
Semimanufacturess 1,559 875 90 Australia ia 249; Japan 110; Norway 
Miri Te etr ign 8,080 — 11,796 2 Malaysia 9,728; China 1,500; 
poc c NC Australie 885 
Of metals __.__________ 802 151 150 Taiwan 1. 
Ashes and reniduess A 988 w) (3) 
Base metals including alloys, all forms... .. .. _ 96 97 2 Australia 38; Taiwan 21; Singapore 
INDUSTRIAL MINERALS l 
Abrasives, : 
Natural: Corundum, emery, pumice, te 418 541 74 J 844; Notherlands 42. 
carbidee ed 116 145 (3) jum- an , " 
Grinding and polishing wheels and stones _ _ 9090 8,191 12 China 1,876; Taiwan 480; Japan 
Asbestos, crude |... LLL LLL ccc cL LLL 15,095 10,968 121 Ceneda 6,786; China 306; Singapore 
Barite and witherite_________________ 14,316 — 60,451 999 Thailand 45,745; Singapore 8,048 
Crude natural borates 2. 21 2 _. All from West Germany 
e . MGE 
1717177 ĩͤ di WM. 1M ve 268, Japan 1816, 
Chalk... ff... TEET 23 624 8 Taiwan 25 West Germany 16. 
tonite _....._______________ 24,185 25,542 14,165 Australia 8,259; Thailand 908. 
Kaolin n nuce de u.c 20,347 29,956 18,948 as a United Kingdom 
Unspecified cl 5876 1,810 68 in pore 658; Japan 288; France 
Cryolite andchiolite 6661 1,780 @) Mainly from Japan. 
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Table 3.—Indonesia: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 
Y ied Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diatomite and other infusorial earth ............ 5 74 W Germany 40. 
Feldspar, fluorsper, related materials 1280 11425 -- China 8,799; ded Thailand 
Fertilizer materials: ö 
, ee sec 2,957 892 8 West Germany 302; Netherlands 
Manufactured: i 
Ammonia... ~~~. 81 88 41 Japan 23; 10. 
Nitrogenous _.. ~~~... 425,011 292,210 56,072 Rone ; United Kingdom 
Phosphatic ~~. - 227 196 1 United Arab 18,800; Tur- 
Potaasic einn Nom 325 md 157,0 eo; Jeden BT *. 
VV USSR. 14,061. aie 
Unspecified and mined 8,288 12,986 638 um-Luxembourg Sa West 
: of 
Graphite, natur 161 98 _. Taiwan 48; China 45. 
Gypsum and plaster... ~~ 856,155 384,901 41818 T : 
lodina 54 1 a Kingdom 8; West Germany 
and related materials... ------ EP 4 2 2. 

JJ; ⁵ ⁵⁵⁵ ee eae aT ie ere ERR 849 561 5 E 104, Germany 167; 
Magnesium compounds: Magnesite .. 8,955 8,691 d Japan 653; China 592; Tarwan 
Mica: 

Crude splittings and waste 547 704 206 India 195; Taiwan 118. 

Worked incl aggiomerated splitting 162 83 10 Taiwan 27; China 23; J 16. 
Nitrates, crude |. ----------------- 5,090 10,840 P l ; West 
Phosphates, crude __________________ $61,759 636,509 128,608 Jordan 826,600; Morocco 82,771. 
Pigments, mineral: 

Natural, crude LLL LL ccc lr 588 672 128 — 408: 250 

Iron oxides and hydroxides, proceed 8,780 4,251 187 bdo e 1,408; China 1,167; 
Potassium salts, crude... 2. 588 POA TS 
Precious and semiprecious stones other than 

diamond: Synthetic . value, thousands. — T" $15 us Japan $13. 
Pyrite, unroested . . --.- --- ---------— ae 12 "n from Ji 
Salt and brine... - ---------- -= colL 943 1,060 91 Singapore 451; China 160 
Sodium compounds, n. e. a.: 
manufactured 88,779 125,965 88.915 Konyi 12,700; West Germany 

Sulfate, manufactured... 6,728 5880 s Taiwan 3,451; Republic of Korea 
Stone, sand and gravel: 

Crude and partly worked 898 2,020 8 Malaysia 1.200; China 600; West 
C CP ees 8,278 8,182 12 Taiwan 110; Ching 765; aly 69 

Dolomite, chiefly refractory-grade ______ 4072 6978 ae * 8. United 

Gravel and crushed rock ....-------— 1.580 628 182 Taiwan 1200.00 ae 146. 

Limestone other than dimension 160 2 za Mainiy read 

quu ane M See O 180 296 -— Francs 101; Taiwan 100; Mr 40. 

other metal-bearing ........ 17,406 4, 400 1,625 Malaysia 1,219; Singapore 

Elemen 

Crude including native and byproduct — 8,122 1,974 9$ -— of Korea 
sublimed .......... 1 id 
Colloidal, precipitated, 02,564 212,487 if : Singapore 27,410; 

Dioxide. - A aee ini 12 14 L2: 18. 

Sulfuric acid 1,826 7,491 712 J 7,008; 886. 

Talc, steatite, soapstone, pyrophyllite 20,804 — 17,291 50 ei 2,960; Repub- 

CHING Sooo ee es 5,708 2,061 47 Wat Game ee $90; Japan 474; 

Slag and dross, not metal bearing 8,109 8,741 2042 Japan 879; — 616. 
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Table 3.—Indonesia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
l Sources, 1984 
1983 1984 
sp United Other (principal 
MINERAL EUTIS AND RELATED 
Asphalt bitumen, natural» 148 176 1,275 Singapore 2,199; Japan 869. 
Carbon F 21 24572 27 — Autzilia 13751; Sandi Arabia 
: 6,688; Taiwan 8,719. 
Anthracite... le 256 81 2 Japan 76. 

See ENP en EN w 676 144 -—- Mainly from Thailand. 

Lignite — briqusts Den 612 278 194 Netherlands E 31 
G and mies 7 ~~~ 24199 42899 1527] Japan 14,998; Taiwan LIST. 
Ges, natural: Liquefied ......... kilograme. — 5 25 20. 

Peat including briquets and litter - da- 16,200 10 — All Singapore. 
Crude thousand 42-gallon barrels... EX 1 "s AN on Daudi Arabia: T" 
Partly refined... ..........-- --—- S Arabia 92; Singapore ; 

Liquefied petroleum gas da 12 1 © NA. 

J 8 da 16,089 608 @ Mainly from 
Mineral jelly and wan do 549 407 1 Singapore 199; 32; West Ger- 
Kerosene and jet fuel... da 22,160 29,949 2 Singapore 9,947 
Distillate fuel ofl _....... da 10,199 4,667 @) Mainly from Singapore. 
Lubricants _ da 107 107 Singapore 150. 

Nonl 0222 da 270 195 25 — n gr dun 
Residual fuel di da. 14,860 15,848 ci VVV 
Bitumen and other residues.. do 1,424 1,161 100 Singapore 848; Taiwan 198. 
5 m 20 1 Singapore 10. 
Petroleum code do 0 168 86 Japan 82. 
889 r 
Loss than 1/2 unit. l 
1984 figures are incomplete owing to insufficient data. 
"Includes 82,700 barrels of white spirit. 
COMMODITY REVIEW 
METALS Because of declining primary aluminum 


Aluminum and Bauxite.—Production of 
bauxite by P.T. Antam from the southern 
part of Bintan Island and the nearby is- 
lands of Kelong, Dendang, and Keyang 
decreased to a monthly average of 74,000 
tons from 83,600 tons in 1984 owing to 
reduced Japanese demand for bauxite. Ex- 
ports of bauxite to Japan dropped to 750,000 
tons from 992,000 tons in 1984. The export- 
grade bauxite on Bintan Island reportedly 
will be depleted within 4 to 6 years. 

Production of primary aluminum by IN- 
ALUM at Kuala Tanjung in North Sumatra 
was near full capacity. During the past 4 
years, the Asahan smelter produced 557,415 
tons of primary aluminum, of which 90% 
was exported to Japan, 20,000 tons was 
marketed domestically, and the remainder 
was exported to other countries. 


prices on the world market, IN-ALUM re- 
portedly sufferod a loss of $47 million dur- 
ing 1984-85. According to industry sources, 
the break-even cost at the Asahan smelter 
has been estimated at $1,700 per ton, while 
primary aluminum prices had dropped to 
about $1,000 per ton in late 1985 from a 
peak of $2,000 per ton in 1982. Average 
export prices of Asahan aluminum were 
$1,852 per ton in 1982, $1,425 per ton in 
1988, $1,516 per ton in 1984, and $1,110 per 
ton for the first 11 months of 1985. 

In late 1984, an agreement on a pricing 
formula for aluminum exports to Japan was 
reached between IN-ALUM and five Japa- 
nese partners. The formula was based on 
the London Metal (LME) price 
minus 2.5% with a base price of $1,220 per 
ton f.o.b. Indonesia effective until June 
1985. After June, another agreement was 
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reached between the two parties for exports 
to Japan during June 1985 to March 1986. 
This new pricing formula reportedly was 
based entirely on the LME price.* 

IN-ALUM announced an expansion proj- 
ect for another hydroelectric power station 
and to increase its aluminum smelter capac- 
ity to 400,000 tons per year from 225,000 
tons per year in mid-1985. However, be- 
cause of low primary aluminum prices on 
the world market, the company reportedly 
shelved expansion plans indefinitely. The 
plan to build a 600,000-ton-per-year alumina 
plant on Bintan Island reportedly was also 
being postponed because of financial con- 
straints. 

Copper.—Production of copper by FI at 
the Gunung Bijih (Ertsberg) Mine in Irian 
Jaya reached another record high in 1985. 
The average production rose to 14,270 tons 
per day of ore from 18,500 tons per day of 
ore in 1984, with most of the output being 
mined from the underground Ertsberg East 
Mine. The output of copper concentrate rose 
23% to 233,000 tons containing 88,724 tons 
of copper, 76,000 troy ounces of gold, and 
1.11 million troy ounces of silver. FI exports 
most of its copper concentrate to Japan. Its 
export earnings were valued at $128.8 mil- 
lion compared with $114.8 million in 1984. 

Despite low copper prices, FI was able to 
increase its net earnings from copper by 
54% to $8.3 million in 1985 mainly because 
of continuing efforts to lower unit costs of 
production by increasing mining rates and 
mill throughput. According to the compa- 
ny's annual report, FI remained one of the 
lowest cost copper producers in the world. 
Its earnings break-even point was estimated 
at 58 cents per pound with credits for gold 
and silver values contained in the con- 
centrate.* 

To augment copper reserves, FI continued 
exploration. Exploration at the Ertsberg 
East Mine area was to be accelerated when 
copper prices improve. As of December 
1985, FI’s estimates of proved and probable 
ore reserves at the Ertsberg and Ertsberg 
East ore bodies were 39.6 million tons av- 
eraging 2.2% copper. 

In June, Freeport-McMoRan Inc. of the 
United States, which owned 81% of FI, 
repertedly increased its equity holding i in FI 
to 8596. 

Gold and Silver.—Production of gold and 
silver by P.T. Antam from the Cikaret, 
Cikebo, Cipicung, Cirotan, Hatemi, and 
Lebak-Sembada workings in South Banten, 
West Java, decreased to 6,800 and 63,500 
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troy ounces, respectively. However, produc- 
tion of gold and silver recovered from cop- 
per ore by FI at the Ertsberg Mine conti- 
nued to increase and reached 76,000 and 
Tem million troy ounces, respectively, in 
1985. 

In November, P.T. Lusang Mining, a joint 
venture firm established in 1984 by Bengku- 
lu Minerals Pty. Ltd. of Australia and P.T. 
Lebong Tandai (P.T. Lebong) of Indonesia, 
started gold mining at the Lebong Tandai 
Mine, about 87 kilometers north of Beng- 
kulu, Sumatra. According to a company 
official, the Lebong Tandai Mine was ex- 
pected to produce 18,000 troy ounces of gold 
and 385,000 troy ounces of silver in its first 
year of operation, and gradually increase to 
26,000 troy ounces of gold when it reaches 
full capacity in 1988. P.T. Lebong was the 
first among the nine gold exploration and 
development contracts awarded by the Gov- 
ernment in 1984 to come on-stream. The 
joint venture firm is 7096 owned by Bengku- 
lu Minerals and 3096 by P.T. Lebong. Devel- 
opment costs were estimated at $425 mil- 
lion. The gold deposits were estimated to 
have 360,000 tons of ore averaging 0.8 troy 
ounce of gold and 2.6 troy ounces of silver 

per ton. The ore body is 1.6 kilometers deep 
and 14.4 kilometers long. 7 

Gold exploration in Indonesia intensified 
as four more foreign contractors from Aus- 
tralia were awarded prospecting rights. 
Westralian Gold Mines Ltd. of Australia 
reportedly acquired a 9396 interest in the 
mineral rights to explore and develop an 
alluvial gold deposit in Western Kaliman- 
tan. Australis Mining N.L. of Australia 
bought a 28.5% interest in old gold work- 
ings at Buduk, West Kalimantan. Abaleen 
Minerals N.L. of Australia reached joint 


. venture agreements with two Indonesian 


firms, P.T. Ara Tutut and P.T. Kolindo 
Utama Raya, to develop an old alluvial gold 
deposit in the Woyla River area of Sumatra 
and another alluvial gold deposit on the 
Marisa River in Sulawesi Utara. Pelsart 
Resources N.L. and Jason Mining Ltd. of 
Australia also reached an agreement with 
Indonesia’s P.T. Yunawati Perdana to ex- 
plore the Kasongan gold deposits in Central 
Kalimantan 


Iron and Steel.—Production of iron sands 
by P.T. Antam from the Cilacap area on the 
south coast of Central Java recovered to an 
average monthly rate of 11,000 tons from 
7,000 tons in 1984. Domestic demand for 
iron sands by the cement industry contin- 
ued to grow, while annual exports of iron 
sands to Japan remained stagnant between 
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10,000 and 12,000 tons. 

Permission for an iron sands development 
project reportedly was awarded to a consor- 
tium of Davy McKee Corp. of the United 

and Lurgi GmbH of the Federal 
Republic of Germany by the Indonesian 
Development Agency. The iron sand re- 
serves at Kulonprogo and Bantul along the 
southern coast of Java were estimated at 
12.5 million tons; their quality reportedly is 
similar to that of the New Zealand deposits. 
The two firms planned to invest $850,000 in 
equipment and infrastructures to process 
the iron sands into pellets for sale to P.T. 
Krakatau, the Indonesia state-owned 
steelmaker.* 

The construction of the 8,000-ton-per-year 
pilot iron smelter at Sindang Sari near 
Bandar Lampung in South Sumatra, origi- 
nally scheduled for completion in August 
1984, was completed, and commercial oper- 
ation was exported to begin in April. Distri- 
bution of pig iron produced by the plant was 
to be handled by P.T. Krakatau. 

P.T. Krakatau reported a profit for the 
first time since its integrated operations 
began in 1979. According to the company's 
chief executive, sales of steel rose 4396 to 
$290 million, including $31 million from 
exports. As a result of increased sales, an 
estimated profit of $80 million was record- 
. ed. Improved quality and competitive prices 
of Krakatau's iron and steel products and 
aggressive marketing were cited as impor- 
tant factors for increased sales in the do- 
mestic and world markets. 

According to the company and local press 
reports? Krakatau's iron and steel mill 
capacities and output in 1984-85 were as 


follows, in thousand metric tons: 
Output 
Plant Capacity 
1984 1985 
Direct-reduction. ._——— 2,000 796 1,060 
Siab stal 1,100 ne 891 
Billet steel! 500 402 
Hot-etrip mill! 1,000 1941 1866 
Wire mill 200 104 178 
Ber mill. 150 58 105 
3 45 NA NA 
Cold wire drawing 18 NA NA 
NA Not available. 
‘Represents output of hot-rolled coils. 


Of the total DRI produced in 1985, 203,000 
tons was marketed as sponge iron. Kraka- 
tau exported 116,000 tons of iron and steel 
products valued at $31 million. Exports of 
DRI were mainly to China and India; wire 


437 


rods to China; steel bars to India and Saudi 
Arabia; hot-rolled coils to Malaysia, the 
Philippines, Singapore, and Thailand; and 
steel plates to Japan, the United Kingdom, 
and the United States. Raw material re- 
quirements for Krakatau’s DRI plant, most- 
ly iron ore pellets, were imported principal- 
ly from Brazil and Sweden. Although In- 
donesia produced iron sands along the 
southern coast of Java, the quality of do- 
mestically produced iron ore could not meet 
the requirements of the DRI plant. 

Despite the expansion of the iron and 
steel industry, Indonesia continued to im- 
port 1 million tons of steel, principally from 
Japan and the Republic of Korea, to meet 
one-third of domestic demand for steel, 
— ae million tons in 
1985. 

Construction of the $800 million cold- 
rolling strip mill with a capacity of 850,000 
tons per year in Cilegon, West Java, was 
7096 completed. P.T. Cold Relling Mill In- 
donesia will be the operator of the mill 
when it comes on-stream in the first quarter 
of 1987. According to P.T. Krakatau, the 
company was planning to construct a 
850,000-ton-per-year seamless pipe mill ad- 
jacent to Krakatau's Cilegon Works in West 
Java. 

Nickel.—Output of nickel ore by P.T. 
Antam from its mines at Pomalaa in south- 
east Sulawesi and on Gebe Island in North 
Moluccas dropped to below 1 million tons 
for the first time in 10 years. Production of 
nickel ore had been declining since 1988 as 
nickel prices in the world market remained 
soft. However, mine output and smelter 
production of nickel matte by P.T. Inco from 
its Soroako nickel complex in South Sulawe- 
si continued its upward trend to meet the 
Steady Japanese demand for nickel-sulfate 
matte, despite a further weakening of nick- 
el price in 1985. 

Production of nickel ore and ferronickel 
by P.T. Antam was estimated at 960,000 
tons and 28,000 tons, respectively. To up- 
grade the nickel content of ore exported to 
Japan, P.T. Antam reportedly was produc- 
ing more ore from its mine on Gebe Island. 
To increase production of ferronickel and 
reduce production costs at its Pomalaa fer- 
ronickel plant, P.T. Antam reportedly asked 
Sumitomo Metal Mining Co. Ltd. of Japan 
to conduct feasibility studies to raise ferro- 
nickel output capacity to 25,000 tons per 
year from 20,000 tons per year and to switch 
its oil-based powerplant to coal. 

In June, Ni-Cal Technology Ltd., a subsid- 
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iary of Ni-Cal Developments Ltd. of Canada, 
signed a letter of intent with P.T. Antam to 
establish a joint venture for building and 
operating a $40 million nickel and cobalt 
laterite processing plant on Gebe Island. Ni- 
Cal Technology was to provide the technolo- 
gy for nickel-cobalt acid leaching after com- 
pletion of a feasibility study based on an 
850-ton-per-day plant in 1986. 
Production of nickel matte by P.T. Inco 
from the Soroako nickel cemplex reached 
another record high. Production of nickel in 
matte rose to 25,000 tons from 23,000 tons in 
1984. Exports of nickel matte to Japan also 
increased to 23,564 tons from 22,987 tons in 


earnings dropped 
to $94 million from $106 million in 1984. 
According to industry sources, the 1985 
production of nickel in matte was about 
4,500 tons below the planned level of 29,500 
tons owing to a temporary shutdown of the 
companys No. 2 electric furnace at the 
Soroako smelter in May. Because of a high 
debt and further softening of nickel prices 
in the world market, P.T. Inco incurred a 
net loss of $39 million compared with $87 
million in 1984. 
Tin.—Mine production of tin dropped to 
below 23,000 tons for the first time since 
1978 because of the ITC's export controls 


. the ITC's buffer stock operations owing to a 
lack of funds. Despite the continuing de- 
cline in its tin production, Indonesia re- 
. mained the second largest tin producer, 
—— for 14% of the Western World 

According to Indonesia’s Department of 
Mining and Energy, tin production in In- 
donesia by company and area for 1983-84 


was as follows, in metric tons: 
Company and area 1988 1984 
PT. Timah: 
er ay > He 3 18,899 11,388 
Ns n i 
PT. Broken Hill . Indonesia: zu S i 
P Bien Tin Mining — 
Tujuh Riau Island .-_--------— 698 927 
Total 26,558 23,223 


In 1985, tin production was estimated at 
22,400 tons, of which 75% was produced by 
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P.T. Timah, 19% by P.T. Koba Tin, 4% by 
P.T. Riau Tin Mining, and 2% by P.T. 
Broken Hill Pty. Indonesia. Peleburan Ti- 
mah Indonesia, a tin smelter of P.T. Timah 
at Mentok on Bangka Island, produced 
21,400 tons of refined tin compared with 
22,500 tons in 1984. According to P.T. Ti- 
mah, the state-owned tin company that 
distributed all tin produced in Indonesia, 
total exports of tin were about 22,000 tons 
valued at $247 million. 

Despite a drastic drop in world tin prices 
after the October tin crisis, P.T. Timah had 
no plans to lay off its 29,500 workers; some 
workers reportedly would be relocated to 
the company’s richer ore deposits, and some 
would be shifted to the company’s subsid- 
iaries, such as the oxygen and kaolin proc- 


dredges, Bangka IT, Bima, and Belitung I, 
were commissioned in 1979-81. Singkep I 
reportedly was operating in the offshore 
areas of Karimum and Kundar Islands. 

In May, P.T. Broken Hill reportedly sold 
its equity in an underground tin mine at 
Kelape Kampit on Belitung Island to 
Preussag AG of the Federal Republic of 
Germany. According to Preussag officials, 
the company would undertake further ex- 
ploration near the minesite to augment the 
reserves. Tin production by Preussag from 
Kelapa Kampit reportedly was to be mar- 
keted by its subsidiary, Amalgamated Metal 
Corp., which owned a 50.6% interest in 
Datuk Keramat Smelting of Malaysia, a tin 
smelter at Georgetown on Penang Island 
offshore the west coast of Malaysia. 

In September, Indonesia’s first tin-plating 
plant at Cilegon, West Java, came on- 
stream. Construction of the plant was start- 
ed in October 1983, taking 2 years to com- 
plete at a cost of $96 million. The 130,000- 
ton-per-year tin-plating plant is owned and 
operated by P.T. Pelat Timah Nusantara 
(P.T. Latinusa), a joint venture of P.T. 
Timah, P.T. Krakatau, and P.T. Nusantara 
Ampera Bakit. The first two of these state- 
owned companies supply raw materials, tin, 
and steel, and the third provides most of the 
capital for the plant. The plant used the 
Ferrostan electrotinning process under li- 
cense from United States Steel Corp. of the 
United States. The products of P.T. Latinu- 
sa were marketed through a sole agent, P.T. 
Kemasinti Nusabakit, Jakarta, Indonesia. 
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Cement.—Despite a slowdown in con- 
struction, Indonesia's cement industry con- 
tinued to grow. According to the Indonesia 
Cement Association, the cement industry's 
installed capacity increased 41% to 17.4 
million tons per year with 10 cement com- 
panies operating by yearend. However, ce- 
ment production increased only 11% to 9.8 
million tons, mainly because of a slowdown 
in construction and tight competition in the 
overseas market. Cement output was equiv- 
alent to 72% of the industry's 18.6-million- 
ton-per-year operating capacity. 

In 1985, P.T. Semen Tonasa brought on- 
stream its Tonasa III cement plant with an 
annual capacity of 590,000 tons per year at 
a cost of $98.8 million in Pangkep regency of 
South Sulawesi. P.T. Indocement Group, 
the country's largest cement producer, re- 
portedly expanded its annual capacity to 7.5 
million tons per year in West Java. P.T. 
Semen Cirebon, a new coment company, 
reportedly commissioned a 1.2-million-ton- 
per-year cement plant at Cirebon in West 
Java. 

P.T. Semen Kupang, the operator of In- 
donesia’s only cement miniplant, with an 
annual capacity of 120,000 tons at Kupang, 
Nusa Tenggara, on Timor Island, reportedly 
suffered large losses since it began oper- 
ation in April 1984. According to local press 
reports, the company suffered a $1.8 million 

' loss in 1984 and was expecting a further loss 
of $8.5 million in 1985 because of marketing 
difficulties. P.T. Semen Kupang produced 
50,000 tons in 1984 and 100,000 tons in 1985. 

Exports of cement rose to 881,000 tons 
from 390,000 tons in 1984 despite lower 
cement prices in 1985. Indonesia's major 
cement exporters were P.T. Indocement, 
P.T. Semen Andales Indonesia, and P.T. 
Semen Padang. Most cement exports went 
to Bangladesh, Singapore, China, and India, 


in that order. Domestic consumption of 


cement was 9 million tons with Java ac- 
counting for 6296; Sumatra, 2296; Sulawesi, 
796; Kalimantan, 496; and other areas, 596. 
In June, the Government of Indonesia 
reportedly ired a 35% interest in P.T. 
Indocement valued at about $330 million. 
According to Government officials, cement 
is considered a strategic commodity for 
Indonesia's development, and the acquisi- 
tion was made to prevent a monopoly in the 
cement market and to maintain price stabil- 
ity and smooth supply for domestic con- 
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sumption.!* 

Fertilizer Materials.—Indonesia became 
self-sufficient in urea fertilizer as its pro- 
duction reached 3.7 million tons with an 
annual capacity of 4.5 million tons following 
commission of the Iskandar Muda urea 
plant in Aceh, North Sumatra, in March. 
Production of urea was by P.T. Pupuk 
Sriwijaya in Palembang, South Sumatra; 
P.T. Pupuk Kujan in Tjikampek (Cikam- 
pek), West Java; P.T. Pupuk Kaltimantan 
Timur in Bontang, East Kalimantan; and 
P.T. Asean-Aceh Fertilizer, and P.T. Iskan- 
dar Muda Fertilizer Corp., both at Lhok- 
seumawe in Aceh. 

Production of triple superphosphate and 
ammonium sulfate by P.T. Petrokimia 
Gresik at Gresik near Sarabaja in East Java 
was 1 million tons and 304,110 tons, respec- 
tively. The company stopped production of 
diammonium phosphate fertilizer in 1985 
because of the termination of a Government 
subsidy. 

to Government sources, the 
1985 domestic demand for urea, triple su- 
perphosphate, and ammonium sulfate was 3 
million, 1.2 million, and 433,000 tons, re- 
spectively. Indonesia's exports of urea were 
500,000 tons. However, most potassic-base 
compeund chemical fertilizers as well as 
raw materials for production of triple super- 
phosphate were imported from the Federal 
Republic of Germany, Jordan, Morocco, and 
Tunisia.“ 

P. T. Asean-Aceh, which completed its 
first full year of operation in 1984, reported 
a profit of $14.1 million with an output of 
548,000 tons of urea, or 96% of capacity. Of 
the output, 260,000 tons was for domestic 
consumption, and the remainder was 
shipped to Malaysia, 100,000 tons; and the 
Philippines and Thailand, 188,000 tons. The 
1985 production was estimated at 547, 350 
tons. 

The country’s newest urea plant, con- 
struction of which was started in 1982 by 
P.T. Iskandar Muda, was completed and 
brought on-stream in March. The $335 mil- 
lion plant, built next to P.T. Asean-Aceh, 
was financed by Indonesia State Bank, 
Import-Export Bank of Japan, and the 
state-owned P.T. Pupuk Sriwijaya. The 
plant was designed by Toyo Engineering 
Corp. of Japan, but construction and man- 
agement were by Rekayasa Industrial De- 
velopment Co. of Indonesia. 

P.T. Pupuk Kaltimantan, which operated 
two production units—Kaltim I and Kaltim 
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II—at Bontang in East Kalimantan, was 
expected to start construction of its third 
unit, Kaltim III, with a daily capacity of 
1,000 tons of ammonia and 1,725 tons of 
urea in Bon by yearend; completion 
was scheduled for 1989. P.T. Pupuk Kalti- 
mantan produced 496,000 tons of ammonia, 
of which 232,000 tons was further processed 
into urea and 264,000 tons was marketed as 
ammonia. Production of urea was estimated 
at 400,000 tons for 1985. Most production 
reportedly was by Kaltim II because Kaltim 
I was under rehabilitation, which was ex- 
pected to be completed in October 1986. 
According to a company official, after com- 
pletion of Kaltim III, P.T. Pupuk Kaltiman- 
tan will have a capacity of 1.7 million tons 
of urea and 830,000 tons of ammonia per 
year.’ 

Another ammonia plant with a capacity 
of 1,500 tons per day was planned to be built 
in South Sulawesi to utilize natural gas in 
the Sengkang, Wajo regency of South Su- 
lawesi. Construction of the $265 million 
ammonia plant and a $112 million gas 
exploration program were expected to start 
in 1986 and be completed in 1989. 


Coal.—Coal preduction by two state- 
owned coal mining companies continued to 
increase. P.N. Tambang Batubara, which 
operated the Ombilin Mine in West Suma- 
tra, produced 770,750 tons compared with 
588,580 tons in 1984, mainly from the Ta- 
nah Hitam deposit. P.T. Tambang Batubara 
Bukit Asam, which operated the Bukit As- 
am Mine in South Sumatra, produced 
720,300 tons cempared with 501,074 tons in 
1984, mainly from the Maura Tiga deposit. 

Four other private coal companies—C.V. 
Fajar Bumi Sakti, C.V. Baiduri En 
P.T. Kitadin Corp., and P.T. Tanito Har- 
um—produced about 323,000 tons compared 
with 384,000 tons in 1984 from their oper- 
ations in the Lou Buah, Loa Bukit, Teng- 
garong, and Embelut areas, about 60 kilo- 
meters southwest of Samarinda, East Kali- 
mantan. P.T. Arutmin Indonesia, a joint 
venture of Utah Exploration Inc. and Atlan- 
tic Richfield Co. of the United States, re- 
pertedly was expected to produce 60,000 
tons from its concession area during the 
trial operation for the Suralaya powerplant 
in West Java. 

Indonesia exported 1 million tons of coal 
valued at $37 million. The main buyers of 
Indonesian coal were Malaysia, Japan, and 
the Republic of Korea. Domestic consump- 
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tion of coal was mainly by powerplants, 
cement plants, tin mining and smelting, 
nickel mining and smelting, and the iron 
and steel industry. However, because of 
further delays in completing the Bukit As- 
am coal expansion project, Indonesia re- 
portedly imported 440,000 tons of Austra- 
lian coal in 1985 to feed the first and second 
power generating units of the Suralaya 
powerplant in West Java." 

The Bukit Asam Mine, which was still 
undergoing expansion, reportedly commis- 
sioned new equipment including coal crush- 
ers, dredges, and other processing machin- 
ery for the open pit. However, according to 
local press reports, the 450-kilometer rail- 
way from Tanjungenim near the Bukit 
Asam Mine to Tarahan was still under 
rehabilitation, and construction of the Tara- 
han port on the southern tip of Sumatra 
reportedly was experiencing problems in 
laying foundations for coal crushing units, 


coal car dumpers, and other equipment. The 


completion of the Tarahan terminal was 
expected by the end of 1986. During 1985, 
20,000 tons per month of Bukit Asam's coal 
was shipped to the Suralaya powerplant by 

barge from Kertapati. 
In August, a new type of 30-year produc- 
between 


Indo Coal (AIC) for mining coal in an 8.44- 
square-kilometer area in Parambahan, near 
the Ombilin Mine in West Sumatra, where 
16 million tons of coal reserves had been 
proven. Under the new terms, AIC was 
required to give 2096 of its coal output to 
P.T. Tambang Batubara and to pay taxes, 
dividends, and royalties to the Government 
after production was started. However, P.T. 

Batubara was to retain the right 
to market AIC's 80% share of production. 
AIC was expected to develop a small open 
pit and to begin production at the rate of 
500,000 tons per year in the second half of 
1986.:* AIC is owned 60% by Allied Indone- 
sia's Coalfields Pty. Ltd., 2096 by Transfield 
Coal Pty. Ltd. of Australia, and 20% by P.T. 
Mitra Abadi Sakti of Indonesia. 

To develop coal deposits in Kalimantan, 
another production-sharing contract was 
signed in November between P.T. Tambang 
Batubara and P.T. Chung Hua Overseas 
Mining Development of Taiwan for mining 
coal in a 1,508-square-kilometer area of 
Block VIII, near Banjarmasin in South 
Kalimantan. Under the contract, P.T. 
Chung Hua Overseas Mining Development 
is responsible for all costs and risks of 
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marketing but wax required to give 18. dn of 
its output to P.T. Tambang Batubara. 

Petroleum and Natural Edid 
celebrated the 100th anniversary of its pe- 
troleum industry in October. Production of 
crude oil was at the lowest level since 1973 
owing to the continued imposition of pro- 
duction quotas by OPEC and the reduction 
in exports. The output of crude oil (exclud- 
ing condensate) for the first 5 months aver- 
aged 1.2 million barrels per day. The output 
dropped to under 1 million berrels per day 
in June, then recovered to 1.2 million ber- 
rels per day in the second half of 1985 with 
a capacity of 1.5 million barrels per day. 
The 1985 output averaged 1.18 million bar- 
rels per day compared with 1.28 million 
barrels per day in 1984. 

Despite the slump in the crude oil sector, 
the output of natural gas increased further 
to 1.6 trillion cubic feet from 1.5 trillion 
cubic feet in 1984, owing to increased utili- 
zation of natural gas as raw material for 
production of LNG and urea and as fuel for 
manufacturing steel and coment. 

Crude oil was produced by Indonesia's 
state-owned PERTAMINA, LEMIGAS, and 
14 foreign oil companies under production- 
sharing contracts with PERTAMINA. P.T. 
Caltex Pacific Indonesia (CPI) remained the 
largest crude oil producer, acceunting for 
41.8% in 1985, followed by Total Indonésie, 
13.2%; Atlantic Richfield Indonesia, 13.0%; 
PERTAMINA, 6.7%; Independent Indene- 
sia American Petroleum Co., 6.4%; and 
Union Texas Co., 5.2%. The remainder was 
produced by LEMIGAS and nine other con- 
tractors. Natural gas was produced mainly 
by Mobil Oil Indonesia and Roy M. Huffing- 
ton Co. 

As a result of further softening of oil 
prices, exploration declined further in 1985. 
According to industry sources, the number 
of exploratory wells drilled declined to 238 
from 241 in 1984 with the exploration bud- 
get being reduced to $873 million from $932 
million in 1984.:* However, PERTAMINA, 
signed four production-sharing contracts 
with foreign companies. À joint venture of 
Unocal Corp. (8096) and Katy Industry Inc. 
(2096) of the United States was expected to 
spend $43 million over the next 6 years for 
exploration of oil and gss in the Teweh 
block of Central Kalimantan. Sceptre Re- 
sources Ltd. of Canada was committed to 
spend $64 million over the next 6 years for 
exploration offshore Bunyu Island off East 
Kalimantan. Japan Petroleum Exploration 
was committed to spend $32 million during 
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the first 8 years and $1 million per year the 
following 8 years jointly with PERTAMINA 
for oil exploration and development onshore 
and offshore Gebang in North Sumatra. A 
joint venture of Diamond Shamrock Neth- 
erlands Petroleum B.V. (6096) of the Neth- 
erlands and Promet Energy Ltd. (4096) of 
Malaysia was expected to spend $60 million 
over the next 6 years for oil exploration 
onshore and offshore Aru Island near Irian 
Jaya. 

Kodeco of the Republic of Korea, which 
signed a production-sharing contract with 
PERTAMINA in 1981 for joint exploration 
and development of oil and gas offshore 
Madura, north of Sepulu Island in East 
Java, reportedly discovered two more com- 
mercially feasible oil and gas reservoirs in 
the West Madura seabed, about 30 to 40 
kilometers north of the previously discover- 
ed KE 2 Oilfield. Oil reserves of the two new 
deposits—KE 6-3 and KE 7—were estimated 
to be 100 million barrels each. The KE 2 
Field, discovered in 1984 and having 22 
million barrels of oil reserves, began pro- 
duction in September at a rate of 15, 000 
barrels per day from eight wells. The KE 3 
Field, also discovered in 1984 and having 
400 billion cubic feet of natural gas, was 
exported to produce 100 million to 150 
million cubic feet of natural gas per day in 
early 1987. Kodeco planned to invest $100 
million for developing the KE 3 Gasfield.'* 

During the year, several other significant 
oil and gas deposits were discovered. An oil 
and gas deposit was discovered by Mara- 
thon Petroleum Indonesia on the Kakap 
block offshore in the Natuna Sea about 700 
kilometers north of Jakarta. A gasfield was 
discovered by Arco Indonesia off the north 
coast of Bali, and an oil and gas deposit was 
found in Jatibarang, offshore Cirebon in 
West Java. An oil and gas deposit was 
discovered by Asamera Oil Indonesia Ltd. at 
the Corridor block in South Sumatra. An oil 
and gas deposit was discovered by P.T. 
Stanvac Indonesia in the Jene-1, 160 kilo- 
meters west of Palembang in South Suma- 
tra. CPI discovered a new oil find in Riam 
Province of Central Sumatra. 

Construction of Indonesia's sixth LNG 
train under the Arun- III project in Lhok- 
seumawe in North Aceh reportedly was 
4596 completed and was scheduled for com- 
pletion in November 1986. Production of 
LNG by the sixth train, which will have 
annual capacity of 1.3 million tons, was 
expected to begin in early 1987 for export to 
the Republic of Korea. 


442 
5 
Indonesian 2 (Rp) to US dollars at the rate of 
POUS Embassy, 
S. Embassy, Jakarta, 


Indonesia. Indonesia: Economic 
Trond Report—Cerp 0004. State Dep. Airgram A-28, Nov. 


“indonesia Central 


VVV 
mt Asian Wall Street Journal. V. 19, No. 68, Nov. 17, 
p. 17. 
*Metal Bulletin (London). No. 6985, May 10, 1985, p. 2. 


MINERALS YEARBOOK, 1985 


ANTARA News Bulletin (Jakarta). Jan. 8, 1986, p. A8. 
P.T. Krakatau Steel (company brochure 
léThe Asian Wall Street Journal. V. 9, No. 210, July 4, 


1 
, News (Jakarta). Dec. 4, 1986, p. 8 
soo he Aion Wall Street Journal. V. 10, Na 14 Dec. 12; 


M. 
Baani Nem Jakarta) June 14 185 p & 
ANTARA News Bulletin (Jakarta). Sept. 30, 1985, 


AB. 
T wei! Jan. 31, 1986, p. 20. 
U S Babess, nts Aut. 80, 1985 p 1E Dep. Telegram 
1491, Aug 28 1886, 
State Dep. Telegram 19190, Nov. 2, 1985. 
ia . State Dep. Telegram 06296, Apr. 12, 1985. 


17ANTARA News Bulletin (Jakarta). Feb. 1, 1985, p. A4; 
Feb. 15, 1985, p. A5. 


The Mineral Industry of Iran 


By Michael D. Fenton 


As in recent years, the Iran-Iraq war 
appeared to significantly influence the Ira- 
nian economy, including the mineral re- 
sources sector. Oil production of nearly 810 
million barrels accounted for 80% to 95% of 
Government revenue and about 95% of 
foreign exchange, and Iran achieved a sig- 
nificant rate of export. However, oil exports 
were hampered by decreasing prices of light 
crudes, inefficient barter arrangements, 
and startup problems on the Kharg Island- 


Sirri Island tanker shuttle. Therefore, oil 
revenues were less than expected. Iran also 
reported that exports of chromite, copper, 
lead, and zinc were double those of 1984, but 
decreasing commodity prices probably re- 
sulted in revenues that did not meet expec- 
tations. There were also small but signifi- 
cant gains in the production of cement and 
coal, and there was reported progress to- 
ward increased refinery and pipeline con- 
struction. 


PRODUCTION AND TRADE 


In gas reserves, Iran was first in the 
Middle East, with 13 billion cubic meters, 
and second in the world to the U.S.S.R., but 
it produced only 2096 of the total gas ex- 
ported in the region. Proved oil reserves 
were upgraded from 51 billion barrels to 69 
billion barrels. This reserve was recoverable 
without the use of secondary recovery tech- 
niques. Oil in place was estimated to be 341 
billion barrels. 

Iran's total average oil exports were 1.8 
million barrels per day (bbl/d), but ship- 
ments briefly fell as low as 200,000 bbl/d. 
Iran's Parliament had projected oil revenue 
in the Iranian year 1985 (March 21, 1985- 
March 20, 1986) to be $20 billion,? but it was 
only about $15.4 billion. As a result of the 
war and falling oil revenue, Iran's total 
imports were expected to fall to $13.5 mil- 
lion in 1985 from $15.3 million in 1984 and 
$19 million in 1983. 

Almost all of Iran's oil sales were based 
on barter and countertrading, and an ag- 
gressive sales effort was successful in rais- 
ing Iran's production. Iran had counter- 
trade agreements with the following compa- 
nies and countries: Talbot Motor Co. of the 
United Kingdom for car kits; Azienda Gen- 


erali Italiana Petroli S.p.A. (AGIP) of Italy 
for powerplant equipment; Syria for chemi- 
cals, food, and textiles; Thailand for rice; 
Turkey for chemicals, industrial equipment, 
machinery, metals, plastics, and textiles; 
Brazil for soya products, sugar, and steel; 
India for iron ore and manufacturod goods; 
and Japan, Pakistan, and Sweden for manu- 
factured goods. Additional sales were made 
to Bulgaria, Ghana, Malta, and Portugal. 
Iran also sold oil through increasingly popu- 
lar netback deals, whereby prices were 
determined cargo-by-cargo according to 
prices of refined products realized by the 
end-user buyer. Buyers included Shell Oil 
Co., British Petroleum Ltd., Amerada Hess 
Corp., and Texaco Inc. 

With its biggest refinery at Abadan still 
in war-caused ruins, Iran did not have 
sufficient refining capacity to meet its do- 
mestic demand for fuel oil, gasoline, and 
kerosene, even though its remaining refin- 
eries were operating 30% above capacity, 
particularly at Isfahan and Tabriz. Iran 
continued to have crude oil refined in Yem- 
en (Aden) and Singapore to provide the 
needed products. Iranian refineries were 
reported to have a potential capacity of 
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750,000 bbl/d. The oil ministry was plan- Total resources of coal in the Elborz, 
ning to significantly increase refining ca- Kerman, and Tabas areas were reported to 
pacity by the early 1990's by constructing be 2,189 million tons; proved reserves in the 
five new 200,000-bbl/d refineries, one per Kerman and Elborz areas were 282 million 
year. tons. Production by the National Iranian 
The war continued to affect the cement Steel Co. (NISCO) of 1.3 million tons of coal 
industry by generally contributing to eco- from the Kerman area was about 60% of 
nomic confusion and inhibiting the supply total production; the remaining 40% was 
of spare parts. Nevertheless, Iran was able from the mines in the Elborz area. The 
to increase its cement production slightly. Tabas deposit was being explored, and no 
Capacity was estimated to be 14 to 16 mil- production was reported. 
lion tons per year. 


Table 1.—Iran: Estimated production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity? 1981 1982 1988 1984 1985 
METALS 
Aluminum metal, primary ingoeůtt 312,500 345,000 339,400 342.400 342.000 
um: Chromite, gross weight 30, 40,000 50,000 50,000 50,000 
output, metal content 2,000 349,000 365,000 760,000 60,000 
Smelter_ — -------------------- 718,000 718,000 * 40,000 
E yk MESE 71,000 1,000 310, 000 710,000 12,000 
Iron and 
Iron ore, gross weight thousand tons. — 600 750 850 850 850 
Pigiron ..-------------- do 500 600 700 700 700 
i lo 1,200 1,200 1,400 1,200 1,200 
Lead, mine output, metal content... 20,000 25,000 720,000 T20,000 20,400 
Molybdenum, mine output, metal content sium T 500 500 500 
Zinc, mine output, metal content 85,000 340,000 780,000 70,000 36,000 
INDUSTRIAL MINERALS 
1 .—. 2. ³oÜAAAÄ—ÄA—ẽ— d c 75,000 80,000 85, 90,000 90,000 
Cement, hydraulic thousand tona . 9,500 10,000 10,500 11,000 
3 EIE E EEEN RT 8 10,000 11,000 10,000 10,000 10,000 

Fire —————— www — — — — ee 7 9 45, 45, 

r IA 100,000 110,000 100,000 100,000 100,000 
Feldspar_ MM‘: 2,000 2,600 2, 2, 
Gypsum m4 thousand tons 35,987 5,000 5,500 5,000 5,000 
Line — —— ð˙ ⁵ðâ: lm E E 500 650 
Magnesite .—— —— --- --- -----------—— 4,000 5,000 5,000 5, 5,000 
Nitrogen: N content of ammonia |... 200,000 26, 28,800 21,400 326,000 

ts, mineral, natural ______________ 500 600 

CCC AA thousand tons. _ 600 700 750 750 750 
Sodium compounds: Soda 10,000 12,000 12,500 12,000 12,000 
Stone, sand and gravel: 

JC ee thousand tons 11,000 14,000 12,000 12,000 12,000 

Marbl «44 do- 200 

e es ne Se he do. _ 200 

Travertine _ do- 100 100 150 150 150 
Strontium minerals: Celestite |... ---—-----—-— 5,000 4,600 4,000 4,600 

Al ium sulfate (alum)... —_ — — 8,000 8, 2, 12,000 12,000 

Sodium (mineral ified) 10,000 10,000 12,000 12,000 12,000 

ecu du i MM NM. i 8 i - - 

P dis E 6 10 25 80 80 
PROPER HUGE is a da- 56 710 45 60 60 
Sulfuric acid _..-_...._____ da- 70 100 150 200 200 
z ursi nente eae 7 200 250 225 200 200 
MINERAL FUELS AND RELATED MATERIALS 
COME o. oe LLL eM thousand tons 600 700 3980 1,000 1,800 
COORG o s oed 8 ie 850 400 400 400 
natural: 
0 million cubic feet 221,461 7290, 280 236,891 860,000 860,000 
ad Tte 5 55 do- 210,000 1254, 000 314.000 468,000 468,000 
a 
aa thousand 42-gallon barrel 2,000 8,000 3,200 3.400 8,400 


See footnotes at end of table. 
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Table 1.—Iran: Estimated production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum 
Crude thousand 42-gallon barrels_ _ F485,498 7796, 880 892,200 798,257 809,429 
Refinery ucts: 
Gasolinaeeaeaes 2222 do- 71.400 
Keros ene oe 69,300 
Distillate fuel oil do- NA NA NA 211.800 NA 
Residual fuel oil | 193,500 
Other — --------------- do- 12,500 
Total ecc do- 626,600 658,700 624,000 618,000 NA 
TRevised. NA Not available. 
1Reported data are for Mar. 21 of that stated, except those for natural gas and petroleum, which are for 
calendar years. Table i — available 5 July 1 
addition to the commodities listed, other crude construction materials (such as common clays, sand and 


gravel, and other varieties of stone) are 5 ut uet is not reported, and available information is inadequate to 
make reliable estimates of output levels. 

*Reported figure. 

‘Excludes petroleum reinjected into fields. 


Table 2.—Iran: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 f n 
perpen Other (principal) 
METALS 
Chromium: Ore and concentrate 575 aos 
ner 
and concentrate 8,054 21,877 — All to Japan. 
Metal including alloys, semi- 
manufactures _—----------- 184 MUN 
Iron and steel: Metal: 8 des j — "T 
)§ö§³%ð mm D Av EA ETA c a ; Si ; West 
Germany 8. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 131 XM 
Universals, pla sheets _____ NS 1 — All to United Kingdom. 
Tubes, pipes, fittings... 533 DNE 
Mee Ore and concentrate 600 9,697 — All to Italy. 
3 76. . = 139 -- All to West Germany. 
Nickel ren including - 
* — HE u 
5 eee value, thousands $133 $60 — All to Netherlands. 
ver: 
Ore and concentrate do... $331 "n 
Waste and sweepings*_ _ _ _ _ do... $2 $114 _. All to United Kingdom. 
Metal aie ieu. n unwrought Ed 
an WTO ounces. . ; RES 
nu Ore and 9 55 1.550 E 
c 
Ore and concentratt,- — 15,295 8,767 -— Japan 8,500; Yugoslavia 267. 
Metal including alloys, unwrought _ — 988 soi x 
15 | 
Ores and concentrates. s a= 21,877 -- All to Japan. 
Ashes and residues E 497 E All to Austria. 
INDUSTRIAL MINERALS 
ARE and pode df d 
an r of precious and semi- 
precious stones nc diamond 
ousanda. _ $174 $59 — All to Switzerland. 
Grineing and polishing wheels and | » = 
banca SN ee E ve d 
Gem, not set or 
value, thousands M $00 $49 
Industrial stones ee: um sd Do. 
Fertilizer rmn 
Crude, n. es ies 4,184 -- Italy 2,756; Japan 1,879. 
Manufactured, phosphatic |... TUR 84,054 — All to Tunisia. 


See footnotes at end of table. 
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Table 2.—Iran: Apparent exports of mineral commodities' —Continued 
(Metric tons unleas otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 : 
N cee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands $22 $254 $21 or $143; United King- 
om $84. 
Salt and brine. ___.__________-___ 136 30 -- All to Oman. 
MINERAL MATES AND RELATED 
iret th d 42-gallon barrels. 661,104 583,531 21 J 98,379; Italy 62,805; 
e. thousan on 2s , , a 
Neth erlands 62,495. 
Refinery products: 
Liquefied petroleum gas 
NUM m 8 — All to Italy. 
Gasoline do- 1.576 569 -- Netherlands 302; United ae 
dom 1 ; West Germany 68. 
E 1 1,100 ow Japan 1095. 
Distillate fuel oil! do. ___ 1 198 Em aly (90, f. 
Residual fuel oil do— 3,563 1.533 Q3) mI 90; Turkey 553; Yugo- 
Table prepared by Virginia ia NODE, Owing to a lack of official trade data published by Iran, this table should not 
be taken daa complete preeentaton of Iran's min eral exports. These data are compiled from trade statistics of individual 
trading partners 
May include platinum-group metals. 


ess than 1/2 unit. 


Table 3.—Iran: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 i BS 
ted Other (principal) 
METALS 
Aluminum: 
Ore and concentrate... _ 1,649 NN 
Oxides and hydroxides _________ 1,802 1,249 os oo 674; West Germany 
Metal including alloys: 
Orap o e A se zi 76 38 ay Kingdom 38 
Unwrou ght 82,154 9,219 e ue ur oye 5, 128; Yugoslavia 
Semimanufactures $9,361 18,157 2 Turke 8, 158; West Germany 
4.788, Belgium- Luxembourg 
Cadmium: Metal including alloys, all nd 
forms ____________ ograma. _ 999 gas 
ae Oxides and hydroxides .. — _ — 8 52 — Japan 51. 
Oxides and h des 1 — All from West 
Metal inclu 1 EN 8 1 ous AMA decens 
yas nds r: Metal including alloys: 
U ought !.. MNT 4 517 3 93 2 m an 41d, West ORE 
nwrought ________________ : ; ae 
Semimanufactur es 54,558 30,617 8 West Germany 18 Gra tele 
8,870; Sweden 3 580 
Iron and steel: 
Iron ore and concentrate excluding 
ü pyrite _.___________ s 15 — All from Notherlands. 
Scrap _________-_______ a 150 — All from Turkey. 
Feu iron, cast iron, related 
a 1L EE NEN 37,580 16,318 ar Ec 15,000; West Germany 
Ferroalloys: 
Ferrochromium ........ 148 70 em All from Ja 
Ferromanganese_— _ __ _ _ _ 6,630 1,468 -- N aa e i 
West Ger- 
iin 
Ferromolybdenum 10 Za 
Ferrosilicon_---------- 1,301 1,771 Norway 1,686; Switzerland 25. 
Silicon meta- a 3,061 -- italy 1722 Norway 1,839. 
Unspecified- --------—— 79,825 215 ONE Norway 200 


See footnotes at end of table. 
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Table 3.—Iran: Apparent imports of mineral commodities! —Continued 


Sources, 1984 
Commodi 1983 1984 : 
ty Dange Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Steel, pri form 691.292 290, 326 -- Turkey 117,834; West Germany 
iin 62810 Japan 44.574. 
es, 
inns ED nd T" 1,004,219 101,897 _. West Germany 44,639; Belgium- 
‘on M 14,588; Japan 
Universals, plates, sheets 1,550,401 458,745 -- Japan 852,751; Belgium- 
s Lorembourg 41,229; Austria 
Hoop and strip 75,786 61,884 _. Japan 26,327; West Germany 
,405; Belgium- 
Rails and accessories 11,215 2,551 a2 Italy 2.119; United Kingdom 432. 
|). eee AE 49,667 24,151 -- West Germany 6,558; J 
KE: 118 eee 
Tubes, pipes, fittings .———— 805,265 801,618 2,761 Toe „164: haba 55 
Ja 
Castings and forgings, rough re 4,876 -- Italy 3,690 650; Wet C 3 1,044. 
Oxides as i i West Germany 118; Belgi 
eA MELDE iz. : um- 
Luxembourg 100. 
Metal including alloys: 
%% ullo ss 26 _. United 1 21: West Ger- 
Unwrou ght 2, 006 12,520 iod. Fiere fa 7,999; Belgium- 
Bien bene 2 617. 
Semimanufactures 350 56 um um- 83; United 
Bogu 10; West Germany 7. 
Ma awronght Metal including alloys: 
ENSE HCM RA Sm 2 -— West Germany 1; Japan 1. 
PF 70 ende Kingdom 58; Switzerland 
Ore and concentrate, metallurgical 
C PRISES ERIT RSEN) 2,988 8,818 Eu pore 3,211; Netherlands 
Oxides -—---------------—- 100 29 -- Japan 17; United Kingdom 12. 
ME 3 76- pound flasks — 93 tec, dms 
0 
88 concentrate 8 ue 
Metal including alloys, all forms 
value, thousands $220 $26 ~- Netherlands $24; Switzerland $2. 
Nickel: Metal including alloys: 
Unwroughgnttk‘³ 298 29 = F 
Semimanufactures 145 309 -- Austria 185; West Germany 71; 
‘United Kingdom 30. 
Platin p metals: Metals including 
RE : pe : $2,141 $940 J $884; West Ge 
T 8 ; West è 
Silver: Metal including alloys, unwrought a i 
and partly wvwrou ht MCN $2,360 $2,156 -- West Len 096 United 
Tin: Petal uns alloys: 
E It a Sa eae te 18 242 -- United baa 224; West Ger- 
Semimanufactures 39 ane United Ri nited Kingdom 43; West Ger- 
Titanium: 
Ore and concentrate. __________ 500 2,000 -- All from Netherlands. 
)3))%CCCͥͥò“᷑ coe COREY PIO me 1,154 235 -- West Germany 216; United 
including alloys, ; Kingdom 19. 
manufactures ------------- za 1 -— All from West Germany. 
and concen FFC 1 ms 
Metal including al hd all forms 2 34 -- Be pon Luxembourg 3; United 
G Wh EL 978 874 -— United Kingdom eh Belgium- 
Blue powder: TM 60 -- All from West Germany. 


See footnotes at end of table. 
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Table 3.—Iran: Apparent imports of mineral commodities' —Continued 
(Metric tons unleas otherwise specified) 


Commodity 


METALS —Continued 
Zinc —Continued 


Ores a 5 35 
Baso metals in cluding alloys, all forms 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 


Artificial: Corund 
Dust and powder of precious and semi- 


precious stones excl diamond 
value, thousands 
ringing and polishing wheels and 
Barite and witherit——— 
Crude natural borates .... s 
Oxides and acids 
Cement! 
Clays, crude: ea 
otte earth______________ 
lh oa tes. oct 
Unspecified - —- - - ----------—— 
FC . 
, not or —--. carata.. 
Industrial stones 
value, thousands_ .. 


Diatomite and other infusorial earth .. _ _ 


Hire tatis dada. te related materials 
Manufactured: 
jesse JJ ĩͤ eee ne OE E CR 


‘Crude inclu splittings and waste 
Worked i elude. agglomerated split- 


Natural value, thousanda_ _ 

Synthetic D EE 
crystal, piezoelectric _ 

Salt and brine.________________ 


Sodium and potassium compounds, n. e. a.: 
Carbonate: manufactured_ 


Sulfate, manufactured ________ _ 
See footnotes at end of table. 


1983 


1984 


United 
States 


Sources, 1984 
Other (principal) 


ium-L mbours a : 
est Germany 2, ‘italy 
United Kingdom 6; Italy 8. 


Sweden 335; United 8 28. 
United Kingdom 20 


eee Germany 3; United King- 
West Germany 67; Japan 23. 


Switzerland $1,876; United King- 
dom $32. 


T N 988 oo 
rea 10,01 Hay ie 1 698. 
All from W est Germany. 


Turkey 1, 735. 
W TUA $05; West 
German 


All from United i Kingdom. 


Turkey 577; epum: 


All from United Kingdom. 

Switzerland $1,383; Belgium- 
Luxembourg 18. 

Japan 90; Italy 66; Yugoslavia 


"a . Germany 35; United King- 
All m West Germany. 
United Kingdom 109; West Ger- 
Switserland 20. 
fal 81; ST: Uniad Kingdom 18. 
All from Turkey. 
All from West Germany. 
Japan 14; West Germany 2. 


West Germany 938; Japan 102. 


All from Austria. 


West Germany 108. 


. REC 
All pace japan. 
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Table 3.—Iran: Apparent imports of mineral commodities' —Continued 


Sources, 1984 
1984 : 
press Other (principal) 
808 -- Italy 186; United Kingdom 22. 
151 as ord 147. 
700 — West Germany 670. 
69 -— Belgium- 36; 
SC TNAM 
10,010 -- United Ki 8,954; Sweden 
1,000. 
59 Japan 32; West Germany 27. 
76 a All un West isa 
105 __ West Germany 80; Italy 19. 
63 _. All from West ped 
700 -- United Kingdom 605; West Ger- 
many 95. 
20 _. All from West Germany 
779 S est Germany 655; Sweden 57; 
Turkey 56. 
818,141 2 inidad and 885,415; 
Australia 383,475; West Ger- 
many 49,006. 
85 _. All from United Kingdom. 
* — Mainly from Austria. 
863 1 Singapore 810; United Kingdom 
14 ies West Ge Germany 6; United King- 
9,012 — Singa 5,216; United 
dont 1,394, Netherlands 1,001. 
755 -I italy ae a ep rini 
; um- 
: 5 146. 
168 — Netherlands 167. 
13 — United Kingdom 12. 
1 xu from United 
bo Meme 


. Owing to a lack of official trade da valer pe runde Ce table should not 


be taken asa complete presentation of Iran's mineral imports: These data aro compiled from trade statistics of individual 


Commodity 1983 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel: 
Crude ind pave ked 24 
an worked 
55 Worked. =-=- 6 " 
omite, chiefly refractory-grade ... 
Gravel and rock 100 
i other than dimension 14 
Quartz and quartzite. |... ...— 468 
Sand other than metal- bearing 11 
Sulfur: 
Elemental: 
Crude ee ineng native and by- T 
Cdlloidal, precipitated, sublimed - b 
ic acid 130 
ricis steatite, soapstone, pyrophyllite .. Ni 4 
MINERAL Oy AND RELATED 
ina i and 1 natural _______ 2 
Anthracite and bituminous _ _ __ 247,458 
Lignite inclu briquets uen 
Coke and NT is 57 5,577 
E th d 42-gall barrels_ 9 
— thousan on E 
9 products: 
Liquefied potcolbum gas do 2 
Gasoline do 2,607 
Mineral jelly and wax .. do- 16 
Kerosene and jet fuel do 18,069 
Distillate fuel oil _____ do... 10,894 
Lubric ante do- 527 
Residual fuel oi] _ _ _ _ — do- 5 
Bitumen and other residues 
do- 3 
Bituminous mixtures. do- 18 
Petroleum coke .......... do 21 
3 prepared by Virginia A. Woodson 
trading partn 
3T ons tud 17 2 unit. 


3Excludes unreported quantity valued at $42,000 exported by the Netherlands. 


COMMODITY REVIEW 


METALS 


Aluminum.—Work continued on the ex- 
pansion of the aluminum refinery at Arak 
from 45,000 to 120,000 tons per year. This 
project was originally planned as early as 
1976 and was to have been finished in 1981. 
Bauxite was imported from Australia and 
India. 

Planning continued for the new alumi- 


num smelters at Bandar Abbas, in southern 
Iran. The capacity and cost were expected 
to be 120,000 tons per year and $250 million, 
respectively. Construction completion of the 
smelters was scheduled for 1991, when do- 
mestic demand for aluminum was expected 
to reach about 240,000 tons per year. 
Copper.—The National Copper Industries 
of Iran’s Sar Cheshmeh copper mining com- 
plex in Kerman Province operated at only 
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25% of capacity as a result of labor and 
spare parts shortages and an accident in 
which furnace-lining bricks collapsed into 
the molten metal. Although repairs were 
being made, a new copper smelting furnace, 
having a capacity of 750 tons per day, was 
commissioned. The older No. 1 furnace pro- 
duced 140,000 tons during its life of 4 years. 
The company was actively searching in 
foreign markets for mechanical, instru- 
ment, and metallurgical engineers, and oth- 
ers with experience in mineral processing 
and metal refining. 

The mine began operations in December 
1981 with about 450 million tons of reserves, 
and the smelter began in 1982 with a ca- 
pacity of about 158,000 tons per year. The 
refinery started in 1984, and full capacity, 
including 800,000 tons per year of sulfuric 
acid, was expected to be reached by 1986. 
Mine production in 1985 was 11,000 to 
12,000 tons per day; over 9 million tons of 
1.1296 copper ore had been mined since 
1981. 

Kobe Steel Ltd. of Japan was awarded a 
$40 million contract by the Industrial De- 
velopment and Renovation Organization to 
build a copper rolling mill near Kerman, 
800 kilometers southeast of Tehran and 
about 200 kilometers northeast of Sar 
Cheshmeh. In 1987, capacity was expected 
to be 35,300 tons per year of copper and 
copper alloy sheets and strips. Kobe was to 
provide design and production expertise, 
equipment, and training for Iranian techni- 
cians. 

Iron and Steel.—Detailed engineering 
and design work was almost finished, and 
construction was about to begin on the $250 
million iron mine at Gol-e-Gohar, 140 miles 
southeast of Kerman. The mine will pro- 
duce 5 million tons per year of magnetite 
concentrates for the Mubarakeh steelworks. 
Gränges International Mining AB of Swe- 
den was under contract to NISCO. 

Production of iron ore was to start soon at 
the new Chadormelo Mine in Yazd at an 
initial rate of 2.5 million tons per year that 
would increase to 6 million tons per year. 
Proven reserves were 350 million tons. 

The Indian-Iranian joint venture, Ku- 
dremukh Iron Ore Co. Ltd., which was to 
produce iron ore concentrates and pellets 
for Iran's steel industry, was asked by Iran 
to repay immediately $225 million that was 
borrowed from Iran. Iran placed an order to 
buy 4.5 million tons of concentrates. 

The Italian builder, Società Italiana Ini- 
pianti S.p.A., reported that progress on 
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NISCO's Mubarakeh steelworks was behind 
schedule and that it probably would not be 
finished before 1990. Only 6096 of the equip- 
ment had been shipped, including eight 180- 
to 200-ton electric arc furnaces and rolling 
mills worth $1.35 billion; 5096 of the founda- 
tion work was completed, and 3596 of the 
Structural steelwork was in place at the 
works, situated 70 kilometers from Isfahan. 
Kobe was scheduled to ship equipment for 
the 3.2-million-ton-per-year direct-reduction 
plant for the works. 

The Mubarakeh steelworks is situated far 
beyond the Iran-Iraq war zone, but NISCO's 
Ahwaz steelworks, about 60 kilometers 
from Iraq, was severely damaged by two 
Iraqi bombing attacks. At least one of six 
electric arc furnaces was damaged, and 
production of pipe for a proposed 400- 
kilometer pipeline was affected. 

Iran indicated a desire for technicians 
from the U.S.S.R. to return to the Isfahan 
Steelworks. Earlier aerial bombing by Iraq 
caused the Soviets to leave. 

Lead and Zinc.—Construction of the 
proposed lead and zinc smelter at Zanjan 
was scheduled to begin in 1986. The pur- 
chase of equipment and technology was 
negotiated for the complex, which will pro- 
duce 60,000 tons per year of lead and 40,000 000 
tons per year of zinc by 1987. Reserves at 
Zanjan were estimated at 2.6 million tons of 
lead and 7 million tons of zinc. 

Molybdenum.—The Sar Cheshmeh mo- 
lybdenum recovery circuit continued to pro- 
duce concentrates that contained about 
50% molybdenum, a high-copper content, 
and recoverable rhenium. The circuit had a 
capacity of 4,000 tons per year. Concen- 
trates will be exported until a roaster for 
metal production is built. 

Precious Metals.—Gold and silver pro- 
duction was forecast to reach 16,000 troy 
ounces per year and 14 tons per year, 
respectively, when smelting furnaces at Sar 
Cheshmeh go into production in 1986 or 
1987. 

Two small mines in the Muteh area of 
Isfahan Province were producing 75,000 
tons per year of gold ore. A gold recovery 
plant at Muteh was being planned where 
200 tons per day of ore would yield 10,000 
troy ounces of gold annually. 
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Cement.—The new Ourmia Cement Co. 
plant was scheduled for completion in 1987. 
It will have a 2,300-ton-per-day precalciner 
kiln, a Tirax raw mill, and two Unidan 
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cement mills supplied by F. L. Smidth of 
Denmark. 

Construction continued on the Daman 
industrial limekiln of Iranshahr, which was 
the first of its type in Iran. The plant in- 
cluded 100-ton crushers, a 1,400-cubic-meter 
depot, a fully automatic 100-ton double lime 
furnace, three spherical hammer mills, a 
500-kilowatt generator, and a 500-ton silo. 

Fertilizer Materials.—The Shiraz Fertil- 
izer Complex was scheduled to begin pro- 
duction in 1985. Construction began in 1977, 
but political unrest caused suspension of 
work for over 18 months, beginning in 1979. 
The plant will produce 326,000 tons per year 
of nitrogen in ammonia (ICI process), 
228,000 tons per year of nitrogen in urea 
(Stami-carbon process) 198,000 tons per 
year of nitric acid (Grande Paroisse proc- 
ess), and 74,000 tons per year of ammonium 
. nitrate (Kaltenbach process). The estimated 
cost was $460 million. 

The Iranian National Petroleum Co. was 
planning to build a plant that would pro- 
duce 366,000 tons per year of nitrogen in 
ammonia and 262,000 tons per year of 
nitrogen in urea. 

Razi Chemical Co. was planning to begin 
construction in 1986 on an 800-ton-per-day 
diammonium phosphate plant at Bandar 
Khomeini. Technology was to be provided 
by Didier Engineering Co. of the Federal 
Republic of Germany. 


MINERAL FUELS 


Coal.—Eastern Alborz Coal Co. produced 
263,500 tons of unprocessed coal from the 
Shahrud Mines, Semnan Province, during 
1984. This production of about 950 tons per 
day, an increase of 13.7% over that of 1983, 
provided 12% to 15% of the coal require- 
ments of the Isfahan steel mill complex. 
Production should be increased by 1990 to 
860,000 tons per year. Coal reserves were 
estimated at 7.5 million tons. 

The largest coal mine, Papedana in the 
Kerman Basin, produced about 2,000 tons 
per day in 1985. Coal was mined by hand 
and shipped by rail or road to steelworks 
and other consumers over 470 miles away. 

The Ganu Mine, Semnan Province, was in 
its first year of production. Reserves of 
good-quality coking coal intended for the 
steel and sugar industries were about 
500,000 tons. This mine was significant 
because most Iranian coal was not of good 
coking quality, and 100,000 to 200,000 tons 
of coking coal was imported each year from 
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the Federal Republic of Germany and Aus- 
tralia for blending with Iranian coal. 

Gas.—Iran continued to increase gas pro- 
duction from an estimated 360 billion cubic 
feet toward a goal of nearly 1,700 billion 
cubic feet per year by the year 2000. At that 
time, 10,000 miles of main grid pipeline and 
17,000 miles of distribution lines may be in 
place, and about $1.2 billion was expected to 
be spent in 1985 on this program. 

The Iranian National Gas Co. had four 
gas pipeline projects in the design phase: 
the 225-mile, 30-inch Raght-to-Neka line; 
the 156-mile, 30-inch Astara-to-Tabriz line 
via Arbabil, Sarab, and Bostanabad, first 
phase of the Northwest project; the 170- 
mile, 30-inch Delijan-to-Hamadan line, first 
phase of the West project; and the 94-mile, 
30-inch Saveh-to-Tehran spur line to sup- 
port the existing 30-inch line supplying 
Tehran. 

In the West project, the cities of Arak, 
Malayer, and Hamaden would be connected 
to the gas network via a 30-inch pipeline 
that would branch from the country's first 
main pipeline near the Delijan-Qom station. 
Contractors were being sought for this proj- 
ect. 

Iran indicated a desire to exploit gas 
reserves in the Caspian region jointly with 
the U.S.S.R. 

Petroleum. — Production. —Production of 
crude oil for 1985 was about 809.4 million 
barrels, up slightly from that of 1984. 
Onshore capacity reached 3.2 million bbl/d, 
and offshore capacity was 270,000 bbl/d. 

Refining.—A 200,000-bbl/d refinery was 
being built at Arak, and a second was 
planned to be built in Ilam Province. 

Transportation.—By yearend 1985, over 
50 major air raids by Iraq on Iran's Kharg 
Island put as many as 12 of 14 loading 
berths out of action. Nevertheless, because 
Kharg was designed to load about 6.5 mil- 
lion bbl/d, Iran was still able to export 1.5 
to 2 million bbl/d. Kharg Island, about 25 
miles off the southwest coast of Iran, had a 
tank farm capable of storing up to 18 mil- 
lion barrels of oil. As much as 90% of all 
exports originated from Kharg. 

Faced with intense Iraqi air attacks 
against tankers traveling to and loading at 
Kharg, Iran continued to transfer, in as 
many as 12 vessels, light and heavy crudes 
to the Sirri Island terminal, which is situat- 
ed near the Strait of Hormuz, 550 miles 
southwest of Kharg, and to a lesser extent 
to Lavan Island, 110 miles northwest of 
Sirri. In addition to the 3.5 million barrels 
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of storage capacity on Sirri, three ultralarge 


crude carrier (ULCC) tankers, holding as 


much as 392,000 deadweight tons (dwt) 
each, were charterod for additional storage. 
The Sirri terminal was capable of handling 
500,000 to 600,000 bbl/d of crude oil exports. 
Lavan Island was of limited use because it 
could accommodate ships having only a 
maximum size of 220,000 dwt; Sirri could 
handle ULCC vessels of over 300,000 dwt. 
Iran was also forced to reduce oil prices to 
encourage tanker owners to risk the run to 
and from Kharg Island. 

In addition to the shuttle of crude oil to 
Sirri Island, Iran attempted to avoid war 
damage by installing bomb-resistant, single- 
buoy moorings (SBM) between Kharg and 
Ganaweh on the coast, 40 miles to the 
northeast. This alternative oil export facili- 
ty was planned to comprise six SBM—five 
at Ganaweh and one on the western side of 
Kharg. These SBM would have a capacity of 
800,000 to 400,000 bbl/d. The SBM were 
provided by the Dutch company Smit Inter- 
national Marine Services. 

Iran was also attempting to establish a 
$500 million, 400-kilometer twin pipeline 
from Gurreh, the pumping station for the 
Kharg terminal, to Asaluyeh, which would 
allow Iran to export 1.5 million bbl/d of oil 
without using the Kharg terminal. When 
Kharg was operating normally, the lines 
would transfer gas from the offshore Pors 
Field near Asaluyeh to the Ahwaz Oilfields 
northwest of Gurreh for secondary recovery 
operations. Each of the two 42-inch lines 
would have a capacity of 1 million bbl/d. At 
Asaluyeh, a new export terminal would be 
built, including 8 million barrels of storage 
capacity and SBM for loading. Alternative- 
ly, ULCC’s would be moored at Asaluyeh 
and nearby Bushehr for storage and loading 
oil into tankers. A plan to extend the 
pipeline 800 kilometers to Jask, on the coast 
outside the Strait of Hormuz, was also 
studied, but the estimated total cost was 
thought by the Iranian Government to be 
too high. 

Iran was also considering a 92-kilometer 
line from Gachsaran Oilfield 60 kilometers 
northeast of Gurreh to the IGAT-2 gasline. 
Crude oil would be pumped in this 56-inch- 
diameter line to floating terminals at Ta- 
heri on the coast, 50 kilometers northwest 
of Asaluyeh. 
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Proposed oil and gas pipelines between 
Iran and the Turkish Mediterranean coast 


would cost about $14 billion. The oil line 


would have a capacity of 1.5 million bbl/d 
and would cost about $3 billion. The 50- 
billion-cubic-meter gas line would supply 
gas to Europe via Turkey, Greece, and 
southern Italy. 

Petrochemicals.—Iran’s National Petro- 
chemical Co. (NPC) awarded to Technipe- 
trol of Italy and Kineties Technology Inter- 
national (KTI) of the Netherlands the con- 
tract for preliminary engineering and plan- 
ning of the $1.5 billion petrochemical com- 
plex at Arak, situated 250 kilometers south- 
west of Tehran. Feedstocks would be from 
Iran’s seventh oil refinery planned at 
Shazand, near Arak, which would have a 
capacity of 10 million tons per year. Phase 1 
(1986-89) would produce, among other prod- 
ucts, 240,000 tons per year of ethylene, 
150,000 tons per year of polyvinyl! chloride, 
90,000 tons per year of propylene, and 
80,000 tons per year of benzene. Phase 2 
would produce 50,000 tons per year each of 
acrylonitrile, ethylene glycol, ethylene ox- 
ide, and other products. Technipetrol would 
also build the ethylene plant, based on light 
naphtha, raffinate, recycled ethane, and 
propane. KTI would supply furnaces for the 
cracker. 

The problem-plagued Iran-Japan Petro- 
chemical Complex construction project at 
Bandar Khomeini on the gulf coast was 
stopped again when the Iranian Parliament 
rejected an agreement between the NPC 
and the Japanese consortium, Iran Chemi- 
cal Development Co. (ICDC), to resume con- 
struction. Rejection was on the grounds that 
the terms were not in Iran's best interest. 
ICDC then agreed to reschedule a $349 
million loan; the repayment period was 
extended from 1987 to 1992. 

Two other plants were scheduled for con- 
struction at Kerman and Neki. 

Uranium.—The Atomic Energy Organiza- 
tion announced the discovery of 5,000 tons 
of high-grade uranium ore at Saghand in 
Yazd Province. Mine development was 
planned for completion within 2 years. 


veel € Division d International Minerals. 
*Where ve been converted from 
Iranian rials (Rls) to RO CUS. lare at the Fate of R1s91.05 — 


The Mineral Industry of Iraq 


By George A. Morgan! 


Crude petroleum production and exports 
remained the bulwark of Iraq’s economy in 
1985. Further expansion of crude oil produc- 
tion was under way, and natural gas utiliza- 
tion by domestic industry was increasing. 

Major pipeline and railroad projects were 
completed and others were under way or 
planned, primarily to ensure shipment of 
crude petroleum industry products. The 
closure of export terminals in the Persian 
Gulf due to the war with Iran had led to 
dependence on overland transport routes. 

Iraq was plagued by foreign debt due to 
war expenditures and the drop in the value 


of crude oil sales brought on by lower 
worldwide prices. The necessity of building 
new pipelines, highways, and railroads to 
ensure export routes also led to heavy 
expenditures. Total foreign debt was 
unknown, but an estimated $9.2 billion was 
covered by foreign export credit agencies, 
while another $6 billion owed to Western 
firms was not so secured. Debt rescheduling 
was requested of the Federal Republic of 
Germany, India, and Japan. A number of 
contractors elected to receive payment in 
crude oil. 


PRODUCTION AND TRADE 


Official production data for mineral com- 
modities were unavailable, and detailed for- 
eign trade had not been reported for a 
number of years. Exports were estimated at 
$11.8 billion in 1985, and $10.6 billion in 
1984.2 Imports were estimated at $12 billion 
and $11.2 billion for the same years, respec- 
tively. Daily output of crude oil in 1985 was 
about 1.4 million barrels, of which about 
200,000 barrels were for local demand, 


350,000 barrels were exported through Sau- 
di Arabia, 820,000 barrels were exported 
through Turkey, and about 90,000 barrels of 
products were exported by truck via Jordan 
and Turkey. Completion of new pipeline 
projects through Saudi Arabia and Turkey 
were expected to lead to total daily produc- 
m of about 3 million barrels by midyear 
1987. 
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Table 1.—Iraq: Production of mineral commodities! 
Commodity? 1981 1982 1983 1984” 1985° 
METALS 
Iron and steel 
Sponge iroꝛ „„ metric tons. — *40,000 *40,000 ae m: aim 
Steel, erud -----2------ MM *45,000 45,000 s t ees 
INDUSTRIAL MINERALS 
Cement, hydraulic _ __ thousand metric tons. . 5,600 5,600 5,600 8,000 8,000 
)) ĩ 8 es 170 170 170 300 300 
Nitrogen: 
N content of ammoni a do- 80 80 80 180 60 
N content of ure mcd 50 50 50 60 60 
Phosphate rocckckkk k do- 250 368 1,199 1,000 1,000 
ee ee eet ee ae 80 80 80 80 70 
Sulfur, elemental: 
Native, Fracht do 200 900 300 500 500 
Byproduct_ tit do 40 40 40 70 70 
z esa et do- 240 840 840 510 570 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross... ek million cubic feet 401,178 400,000 400,000 400, 000 450, 000 
p ti ie aes 62,154 60,000 60,000 60, 000 80, 000 
Natural gas liquids: 
atural gasoline. - thousand 42-gallon barrels. . 400 400 400 400 400 
Propane and butane. - ------------- da- 990 1.000 1,000 1,000 1,000 
o T E 8 do... 228,000 310,000 400,000 437,800 520,900 
Refinery products do.. 15,000 915,000 100,000 — 110,000 110, 000 
Estimated. Preliminary. Revised. 
Includes data available through June 1, 1986. 
*In addition to the commodities listed, lime and a variety of crude construction materials (clays, sand and gravel, and 
) are also produced, but output is not reported, and available information is inadequate to make reliab 
output levels. 
udes reinjected, if any 
COMMODITY REVIEW 
INDUSTRIAL MINERALS to 


Cement.—A cement loading system val- 
ued at $15.5 million was to be built at the 
Kerbala cement works near Muthanna. 
Construction was to be done by Bhagheera- 
tho Engineering Co. of India. 

A bulk handling system valued at $17 
million was also to be installed at the Upper 
Euphrates cement works owned by the Iraqi 
Cement Public Enterprise at Kubaissa. The 
plant had a capacity of 2 million tons of 
cement per year, and is linked to the 
Baghdad-Akashat-Qaim railroad via a 30- 
kilometer branch line. The project involved 
laying an unspecified amount of railroad 
track and installing loading equipment for 
both bagged and bulk cement and for the 
unloading of fuel oil. Completion was 
planned for 1988 by Enka Teknik of Turkey. 
An operation and maintenance contract 
valued at $17 million for the cement plant 
was renewed for 2 years with Associated 
Cement Co. and Tata Export Ltd., both of 
India. The plant employed 500 people and 
was to export about 1 million tons of cement 


Egypt. 
Enka Teknik, which commissioned a 1- 
million-ton-per-year addition to the Badush 
cement works for the State Enterprise for 
Cement in Nineveh, was to provide techni- 
cal management and operation and mainte- 
nance for an additional year. Technical 
management of cement works at Taslouja 
and Fallouja, with annual capacities of 2 
million tons and 200,000 tons, respectively, 
was also awarded to Enka Teknik. 

Fertilizers.—Iraq’s three mixed fertilizer 
plants at Khor-al-Zubair and Basrah were 
out of commission owing to war hostilities 
with Iran. Construction on a fourth plant 
commenced at Baiji in 1985. Bids for a fifth 
plant for the State Organization for Indus- 
trial Design and Construction, valued at 
over $400 million, were received from six 
construction groups. The plant would be 
built near Shargat, 40 kilometers south of 
Mosul in north-central Iraq. Daily capacity 
would be 1,000 tons of ammonia and 1,750 
tons of urea. 

Phosphate.— Phosphate was produced at 
Akashat and shipped to the fertilizer com- 


THE MINERAL INDUSTRY OF IRAQ 


plex at Al-Qaim. Exports of triple super- 
phosphate totaled 34,000 tons in 1983 and 
130,000 tons in 1984. Diammonium phos- 
phate exports were 20,000 tons in 1984. 


MINERAL FUELS 


Oilfield development, gas separation, and 
overland transportation systems for moving 
mineral fuels, both for internal use and for 
export, were major aspects of the petroleum 
industry. Also, plant, equipment needs, and 
costs for an additional crude petroleum 
refinery were under study. 

Natural Gas.—Long-term natural gas 
utilization plans included supplying 18 new 
power stations and cement works from 5 oil 
and gas fields. Several projects were under 
way to utilize associated gas, as nearly all 
gas production was with crude oil. Gather- 
ing pipelines have been built in both the 
northern and southern oilfields. A 550- 
kilometer gas pipeline from the southern 
oilfield of West Qurna to Mussayib, 80 
kilometers south of Baghdad, would supply 
gas to a 1,200-megawatt powerplant under 
construction by Hyundai Engineering and 
Construction Co. of the Republic of Korea. 
The Soviet firms Tsvetmetproexport and 
Technoexport were contracted to build the 
pipeline and develop the oilfield, respective- 
ly, using Western technology. 

Construction was under way on under- 
ground storage reservoirs near Basrah. A 
reservoir for liquefied petroleum gas (LPG) 
was completed in 1985. Proposals were 
made for a $250-million gas processing 
plant for the West Qurna Field northwest of 
Basrah with an annual capacity of about 
150 billion cubic feet of natural gas. LPG 
plants existed at Baiji, Kirkuk, and Rumai- 
la. 

A 900-kilometer gas pipeline from Kirkuk 
to Zubair was planned to allow shipment of 
butane, natural gasoline, and propane re- 
covered in extraction and separation plants 
operating on associated gas from the 
Kirkuk, Bai Hassan, and Jambur Oilfields. 
Construction of two additional pipelines, 
financed by Kuwait, to transport gas 250 
kilometers from the Rumaila Field in south- 
ern Iraq to Kuwait commenced in late 1985. 
Shipment of 400 million cubic feet per day 
was planned to begin about midyear 1986. A 
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natural gas liquids (NGL) plant, to be built 
at Ratawi, northwest of Basrah, was de- 
layed owing to postponement of develop- 
ment of the West Qurna Oilfield. Capacity 
of the plant would be 5,400 million cubic 
meters per year of combined NGL, and 
construction would be by the U.S.S.R. using 
Western technology and equipment. 

Petroleum.— Production. —A Chinese 
drilling team completed three development 
wells, each to 3,000 meters depth, in the 
Zubair Oilfield in southern Iraq. 

Construction of a 630-kilometer crude oil 
pipeline from Zubair to pump station 3 on 
the Saudi Arabia Petroline in Saudi Arabia 
was completed in September 1985. Capacity 
was 500,000 barrels per day, with through- 
put at yearend at about 350,000 barrels per 
day. Its commissioning completed phase one 
of the Iraq Pipeline Trans Saudi Arabia 
(IPSA-1) program at a cost of about $800 
million. Phase two of IPSA (IPSA-2) was an 
independent 48-inch and 56-inch crude oil 
pipeline, owned by Iraq, extending 920 kilo- 
meters from pump station 3 on the Saudi 
Arabia Petroline to an independent termi- 
nal 20 kilometers south of Yanbu on the 
Red Sea. Capacity would be 1.6 million 
barrels per day of mainly Basrah light 
crude. About 180 kilometers of pipe was 
supplied to Iraq by Japanese companies, 
and installation was under way in moun- 
tainous terrain by Arabian-American Oil 
Co. of Saudi Arabia and its contractors, the 
Mannesmann AG of the Federal Republic of 
Germany and Saipem S.p.A. of Italy. 

Work on a new crude oil pipeline parallel- 
ing the existing Baghdad to Turkey line 
commenced in November and was planned 
for completion in April 1987. The existing 
pumping stations would be used, and the 
combined capacity of the two lines would be 
about 1.5 million barrels per day. 

Refining.—The Czechoslovakian firm 
Technoexport was contracted to study the 
feasibility of a new oil refinery to process 
heavy crude oil from the East Baghdad 
Field. 


Physical scientist, Division of International Minerals. 
*Where 


necessary, values have been converted from 
Iragi dinars (ID) to US. dollars at the rate of 
ID0.309 = US$1.00. 
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The Mineral Industry of 
Ireland 


By Richard H. Singleton! 


Ireland continued to be a significant pro- 
ducer of barite, lead, and zinc. The alumina 
and steel industries, both relatively new 
industries in Ireland, each continued to 
operate at a loss, the former mainly because 
of high costs of labor and electrical power 
and the latter primarily because of high 
energy costs and low product prices. 

Ireland’s economic growth slowed fur- 
ther, to a 0.5% increase in real gross nation- 


price 
index increased 5.5% compared with 8.5% 
in 1984. 


PRODUCTION 


Significant increases occurred in the pro- 
duction of steel and lime while downturns 


occurred in alumina and ammonia and con- 
tinued in coal. 


Table 1.—Ireland: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985” 
METALS 
FCC c tons. .. 35 Vee 66 653 565 
Copper, mine output, metal content 8,500 1. A C s P 
pes uer desi Disil, Soi- nn tona... — 82 55 na ein 102 
Lead, mine metal content 28,800 96,200 
Silver, mine metal 
troy ounces. . 596 852 809 219 216 
Zinc, mine output, metal content... 120,00 — 167,200 186,000 206,100 191,600 
INDUSTRIAL MINERALS? 
Cement, hydraulic... 55 = 1388 1590 1496 um 1457 
111 8 359 $71 "852 325 304 
t.c A 48,100 46500 — 800,000 61,900 84,900 
Magnesia thousand tona — TI 71 65 1 4 
Nitrogen: N content of ammonia ————_— da 291 $71 294 811 890 
CCC Rae ARS 25,600 13,500 ads Be eid 
Sand and grave thousand tons 5,400 6,491 *6,500 6,714 6,749 
See footnotes at end of table. 
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Table 1.—Ireland: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984 1985P 


Stone and other quarry ucts: 
4 5 tona... 9,721 11,881 *11,000 10,598 
LUN Pe ee een ee es 8,040 2,665 2411 
Sulfur: S content of pyrites® __._.__._._______ 11,250 6,200 HEN 2 a 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Anthracite and bituminous 
thousand tons_ — 70 68 75 70 87 
SS IMATEMAO c mao cubic feet. 49,087 71,300 71,500 85,200 
For agricultural uss thousand tons 81 96 96 96 
For fuel use: 
Sod POO eee c do. 1,680 21,650 1,648 1,107 
Milled peat --- t 8,774 8,500 *5,000 6,291 1,521 
CC do- 6,958 5,279 1,984 2,628 
Peat briquets ss do... 340 406 410 
Petroleum refinery ucts: 
bon ve — motor d 42-gallon 3 ES 1,581 969 2,669 2,610 2,628 
Distillate fuel oli da 1,410 1,164 2,198 8,108 3,988 
Residual fuel oi)!!! do- 1,292 2,957 8,170 
Naphtha da — 8 42 94 162 
fuel and lose da 224 282 812 876 816 
VPP da 16,4 79.665 "8,778 9,288 9,574 
. "Revised. 
iTable includes data through Aug. 15, 1986. 
22 7 spun quantities of 77... TUM ANS supplia of Uns matrial to 
. make reliable estimates of output levels. ES : gi — 
*Besed on exports. 
533 authorities and road 
"Includes clays for cement production, fire ciay, granite, marble, rock sand, lica rock, and slate 
"Includes production by farmers and by Bord Na Mona. 
"Includes milled peat used for briquet production. 


Imports of bauxite continued to increase as did exports of tin scrap. Imports of 
in 1984, the last year for which data were manganese concentrate continued to in- 
available, as did exports of alumina. Im- crease as did exports of zinc concentrate. 
ports of platinum-group metals continued to Exports of peat continued to increase in 
increase while exports continued to de- 1984 as did imports of sulfuric acid. 
crease. Imports of tin continued to increase 
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Table 2.— Ireland: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1984 
1988 1984 
ne — Other (principal) 
METALS 
Alkali and alkaline-earth metals: Alkali 
3 5 W NA NA. 
. — 55 stes 654,077 3 United 336,651; Nether- 
ee lands Norway 89,323. 
Metal including alloys: 
cul dodge E 4,246 4,123 € Kingdom 2,389; Netherlands 
855; West . 
Unwrought_____________-_ 2,587 1,099 2 United Kingdom 1,004; Netherlands 
Semimanufactures __ _______ 1,724 1,007 14 United Kingdom 868; West Germany 
Cadmium: Metal including alloys, all - 
and hydroxides |... 1 7 Au to West Germany. 
hend dw all ERR un 10 Ai to u 
Cobalt: Metal including all forms — 41 88 14 nited Kingdom 10; West Germany 
asd E ecc Leser 260 __ 
Sulfat 97 68 _.  Allto United Kingdom. 
Metal including alloys: 
5 „ n eee 
Unwro um 580 908 West Germany 427; Netherlands 335; 
Semimanufactures ________-_ 808 1,749 e" U Kingdom 855; 
Gold: Waste and sweepings s 
value, thousanda.. — $440 $550 i Unten Egon qot Wen ter 
many $ 
roasted pyrite _.__.._._.__ — 23 TENE 
Scrap ------------- 21,264 42,972 40 United Kingdom 179; Belgium. 
3 ——ů iad, ideo 0. 
materials 49 404 -— United Kingdom 268; Netherlands 
19; unspecified 80. 
. EU c -. All to Belgium-Luxembourg. 
Silicon mata 14 m 
Unspecified .... 95 — All to United 
Steel, orm 241 618 -— United Kingdom $59; Malta 272. 
s pe 100,442 128,258 95 United 49,448; West Ger- 
Universals, plates, Sheets 5,796 5278 1 United! m 4,531; West Ger- 
andstrip : 1,050 908 6 United Kingdom 215. 
Ru a a or 2178 18 United Kingdom 496; Belgium 
Wire 2 ee 969 1,686 1 C 
Tubes, pipes, fittings ~- --- 4,232 5,162 1 — West Ger- 
Castings and Siegings rougk 60 88 (f United Kingdom 47; Netherlands 22 
Ore and trat 50,606 61114 5,500 France 19,766; 14,112; West 
concen: vest 4, 
PFF 41 1 EN All to United Kingdom. 
Ash and residue containing lead.. — — . 267 869 ic United Kingdon Netherlands 
Metal including alloys: 
E elec ag ra ae 2,995 5,107 ds MEET Wat den tate 
Unwroußmtt t 177 $ United: i we l. Norway 20, 
ufactures 2542 4109 — .. t 


United Kingdom 8,610; Malaysia 997; 
Denmark 61. x: 
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Table 2.—Ireland: Exports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
METALS —Continued 
Lithium: Oxides and hydroxides... 96 a 
1 alloys: 
FF ; m ee 
Semimanufactures____________ 10 2 1 
Ni ——- — -0 4 S NEUES i a 
FVV v 1 
es a 
F 108 8 65 
Semimanufactures -.~._..~ 181 81 B 
um-group metals: 
Weste and sweepings 
value, " $18 NA 
and partly wrought . troy = 29,900 18,348 a= 
Waste and sweepings* 
value, thousand $1,310 $701 $3 
Metal including alloys, unwrought 
a grok -troy ounces. . 94,078 960,764 ER 
Tin: uding 
BED. EE ESES 165 1,974 2 
Unwrought _.._...___.____ 161 1 FER 
F IE 5 = 
Titanium: 
T E 2 — 
— deed ^ 
MIHI DIESE HOO 15 5 ($ 
Zinc: 
Ore and concentrate 856,219 408,706 um 
Oxides _.__--_________ 29 90 11 
Ash and residue containing ine 268 425 e 
Metal incl 
8 „*** 
Unwrouht .------- 246 zi 
= ufactures .. _..__.— 56 66 c 
8 119 82 oe 
11 2 2 
Base metals including alloys, all forms ae 20 m 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
»» E 2 12 NON 
Artificial: 
Corundum ._...__.______ ds 8 ES 
Silicon carbide. ......----— 20 18. s% 
Dust and powder of precious and semi- 
stones incl 
| E 2,491 4,859 1,292 
Grinding and polishing wheels and 
tones 41 88 18 
SENSE aeRO E a 176 197 ui 
Berite and witherite. .. 227,148 221,568 52,755 
Cement... ull ee es 90,669 82,414 8 
E n or w t 12 A 
Clays, crude - - __.__-._________ 189 805 aa 
Diatomite and other infusorial earth _ _ — 10 1 ae 
Fertilizer 
Crude, n. ess 71,094 5,086 NE 


Destinations, 1984 
Other (principal) 


Netherlands 81; Italy 11. 


All to United Kingdom. 


Won Germany 99; United Kingdom 


United Kingdom 245. 
United Kingdom 62; Switserland 3. 


ai ee ee 
Do. 


United Kingdom 9; Norway 8. 
sa oea Pone: 


Japan 1,249; Belgium-Luxembourg 


United Kingdom 10; Singapore 5. 
` All to United 


og m 640; Norway 
United Kingdom 80,402. 


United Kingdom 182; unspecified 
All to Unite Kinda ds 


Do. 
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Table 2.—Ireland: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Talc, steatite, soapstone, pyrophyllite — — 
MINERAL FUELS AND RELATED 
MATERIALS 


See footnotes at end of table. 


1983 


28 
18,498 
18,046 


2,112,118 


1984 


1,809 
7,152 


415,115 
158 
230 
7,068 


United 
States 


Destinations, 1984 
Other (principal) 


Spain 64,858; United 
An 43 Belgium ene de 8,020. 


Switserland $26; West Germany $1 
United vans $7. 


Temenos Obs Nets am 
n 1,071; Netherlands 
364,848; West Ger- 
vate 789; Netherlands 
United Kingdom 208; West Germany 
United Kingdom 7,085. 


All to United Wi doe 

Notherlands 1,418; United Kingdom 
58; Saudi Arabia 39. 

United Kingdom 21. 


All to United 
cian 264; 


nited Kingdom 
All 8 Kingdom. 
Do. 


Do. 
United 


174,117; France 
8,407; N 4,240. 


United e N 12,914; West Ger- 


Netherlands 62,254; United Kingdom 
Netherlands 575; United Kingdom 
291; France 15 157. 


Gold iod Kingdon, 
1847, Ka 1 West Ger- 


United 
United Kingdom 2,957,966; Norway 
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Table 2.— Ireland: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1964 
1988 1964 
Commodity United Other (principal) 


-- United Kingdom. 
ene Do. 


ix Do. 


| 
| 
5 


Table 3.—Ireland: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 
uM Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals _.__.__._..___ - 28 23 ae Kingdom 21; Netherlands 1 
oo . 11 15 -— All from United Kingdom. 
concentrate o 562,907 1,126,986 =- Guinea China 1,002. 
(ot Evega par oer a N 13,026 Sus ñI Uni xn 2,7; Notherlande 
Ash and residue 73 5 — All from United! 
P containing aluminum U Kingdom. 
Scrap ..... ~~. -...- 839 160 2 United Kingdom 149; Netherlands 
Unwrought. .------------ 2,002 8,066 4 Spain E 
Semi manufacture 21 178 904 U ER : West Ger- 
ani i many a EIE 
Ore and concentrate 5 ad of South Africa 3,763; 
3,37 8,808 «—— ra 8,768; 
Oxides and hydroxides ...__.___ 128 141 1 ae TP United Kingdom 
Metal including alloys, all forma 65 98 1 United Kingdom 94; France 2. 
3 4 7 6 United Kingdom 1. 
Metal incl alloys, all forma 92 108 96 United Kingdom 5; West Germany 1. 
and speies including cement 
ee eee 1792 1,114 zs USAR T5 Belgis Luxembourg 
V 1,068 442 — Neto Sie — 
" Hd m Luxembourg 110 
Bap. oue sesiex 286 484 zu FF!!! 8 
Unerou cht 181 215 ® _ United Kingdom 168; West Germany 
Semimanufactures _....___— 18,149 20,525 $831 United 10,158; 
| Kingdom Belgium- 
Waste and sweepings | 
value, thousands. _ $6 $21 ~- Mainly from United Kingdom. 
000 alee ag 
3 . unus $5,488 $9,904 NA NA. 
Iron ore and concentrate 
roasted pyritso * S 479 21 — All from Netherlands. 
AWA -n 70,294 87,580 -— United Kingdom 87,494; West Gor- 
many 
i cast related 
dns oe 8 7161 1,245 


United Kingdom 1,116; Sweden 89; 
Wat Gens iE" 
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Table 3.—Ireland: Imports of selected mineral commodities! —Continued 

(Metric tons unless otherwise specified) 
Sources, 1984 
1988 
Commodity 1984 United ! R 

METALS —Continued 

Iron and steel —Continued 
Metal —Continued 

Ferrochromium mm 8 12 -—. All from Sweden. 

Ferromanganese.. _ _____ 1,948 891 m". . 

many 

Ferromolybdenum. ....... 1 8 — All from United 

Ferrosilicomanganese se 296 bS United Kingdom 180 Norway 300 

Ferrosilico nm 508 a NUR D om aes Gone 

Silicon metal __._.._. 166 182 M eden $1; uy 2 nited Kingdom 

Unspecified... - Fo5 16 -— United Kingdom 15; Spain 1. 

Steel, primary ſorma 4,206 3,288 1 United Kingdom 2,187; France 478; 
West Germany 
. 118,602 123,412 198 United Kingdom 69,108; Spain 
11,441; Sweden 7,174. 

Universals, plates, sheets .. — 122,008 196,199 143 Wi 60 N 

Hoop and strip ----—- 12,872 20,377 $1 * : West Ger- 

many 4, ; Belgium-Luxembourg 

Rails and accessories ...... 188 9 -- Wet 7 United 

8, 028 2 562; King- 

WAA 088 1 83 7,341; France 

| 20, 8,00 pi pri 4112; 

Tubes, pipes, fittings __— 61,782 68,157 $24 United ; France 

Castings and forgings, rough 55 U 819; West Germany 

8 "e 712; France 166. 
e 2,061 2,284 Pet F 
Metal including alloys: 
Beran 22 E ek 8,918 4,700 — United Kingdom 4,619; Belgium- 
Unwrought__.........__- 973 204 France 1888; United Kingdom 292; 
Semimanufactures ____ __ _ _ _ 514 882 ® g 241; United 
| 122; West Germany 16. 
um: Metal including alloys: : | 
Unwroum 80 91 N 90. 
Semni manufacture 155 106 2a United Kingdom 99; West Germany 
Ore and concentrate, metallurgical- 

J)) ˙² A 21.152 28,072 2 — oo 197; Nether- 
Ordo 324 301 22 um Luxembourg 138; United 
Metal including all rms 24 23 -— Al from United 

Mercury md ad ii 6-pound = 12,474 82 s nited Kingdom 20. 
Lr epos p pudor cR -5 353 
STT a A — Alioa United Kingdom. 
imu , MS 
Unwrough ght..._.__________ 142 5 SSR. 127; Kingdom 87. 
MimmMNdaw  — 293 8 24 United Kingdon 908, West Germany 
Platinum-group metals: Metals including 
- -— ai 21,842 40,151 NA United Kingdom 6,894. 
= E 1 18 All from United Kingdom. 
Selenium, elemental_____________ 1 9 ET Do. 
NOMEN COM N 1 ES Do. 
Waste and sweepings* 
d value, "WEE $1 $1 as Do. 
Metal including alloys, unwrough 
and partly wrought _ E 182,970 369,833 -- United Kingdom 300,130. 
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Table 3.—Ireland: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


a teta in 
3 


Blue powder 


Zirconium: 
Ore and concentrate 


ts ps 
S 3 28 By S8 R 


1984 


United 


8,875 


Sources, 1984 
Other (principal) 


All from United Kingdom. 
Do. 


United Kingdom 56. 
va Kingdom 165; West Germany 


F 

United Kingdom 1,396; Norway 883; 
West de eng Gi xs 

Japan 19; United Kingdom 5. 

West Germany 6; United Kingdom 1. 


United Kingdom | 1,006; 
Luxembourg 86; 1 


West Germany 86; United Kingdom 
18; Belgium-Luxembourg 15. 


United Kingdom 66; Italy 61; West 
Germany 58. 
West Germany 5; United Kingdom 1. 


United 13 158; Norway 20; 
Italy 16 


109. 
N Norway 248; Franoe 22; United King- 


Belgium-Luxembourg 15. 
West 212; United 
2; Kingdom 


— Netherlands 

Spain § 10; France : 

United Kingdom 1708 8 1,884. 

United Kingdom 38 Spain 20; Den- 
mark 18. ' i 
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Table 3.—Ireland: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
1988 1984 
9 | eve Other (principal) 
INDUSTRIAL MINERALS —Continued 
, fluorspar, related materials: 
ec dier ont ee 115 176 — United B 106 HepuNic of 
Unonenified FFF T. 6241 i All from United E 128. 
wc E S asia sics EE orway Kingdom 
eem orsa FFF 2,498 2,438 -. All from United Kingdom. 
Ammonia. . .---------— 17,110 801 es etherlands 858; United Kingdom 
808; West 129. 
Nitrogenous . 2.2.2. 222,219 252,885 ( Netherlands 84300 i 251 
Phosphatic.._...________ 188,482 165,696 48,687 108; Sweden 29,619 
Potassic. LL LLL LLL - 808,191 $82,815 "s ry bari 169 207. YET 
Unspecified and mixed... — — __ 476,514 504,926 26,581 214,681; N e 
Graphite, natur 19 22 19 eat Germany 2; United Kingdom 1. 
Gypsum and plastoer 4,912 5,107 491 United 1400 — 
C:!!! .. 54 65 __ 38; United 19. 
and related materials... 182 218 17 United Kingdom 20 
J ae Sar es os 1,286 1,240 — United um 12075 West Ger- 
rden and hydro rides 40,042 49,981 490 United ted Kf irn 17,881; China 7,289; 
OU ö A 148 ue West Germany 92; United Kingdom 
Crude including splittings and waste — 168 241 81 . 198; West Germany 
Worked including agglomerated 
SP eae es a ee 81 2 1 United Kingdom 1. 
Nitrates, crud 22 16 88 _. Al from United 6 
Phosphates, crude . 2. 8,406 1,369 -- Morocco NN West 1,780; 
Phosphorus, elemental... 27 12 — All from United Kingdom. 
Porn 5 - 1,966 2,891 88 West Germany 2,008; United King 
7 dom 288; Spain 58. 
than diamond: 
Natural value, thousands. _ $240 $294 $35 M aay $116; United Kingdom 
thetic do- 14 J Switserland $12. 
Salt and T viis 90400 " Unite 8 — — Bonin, 
Unit ,140; 5 
Sodium compounds, n. o. a. 
Carbonate, manufactured. ...----— 17,659 7,818 6 United 5,895; Netherlands 
1,845; 1,070. 
NENNT 582 NA 
Stone, sand and gravel: 
Crude and partly worked 090 ue of South Africa 2,170; 
e * nited Kingdom 789; aid 615. 
Worked- roa ee 6,048 7,120 18 1 y 5126; Canada 2,252; United 
Dolomite, chiefly refractory-grade .... 2,512 1.752 a2 vee Kingdom 1,186; Netherlands 
Gravel and crushed rok 247,857 274,785 ~- United Kingdom 214,159; France 462. 
Limestone other than dimension ...... 16,587 20,989 -- All from United Kingdom. 
Quartz and quartaita 868 817 Portugal 220; Belgium-Luxembourg 
Sand other than THEM 100 7 125 United 6; 
Crude including native and 
muc uk. 498 271 39 va Kingdom 109; West Germany 
Colloidal, precipitated, sublimed — 90 417 ae eae 
Dioxid sz 580 653 — 566; United 
Sulfuric acid- -------------- 64,319 76881 21 e nied Kingdom 
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Table 3.—Ireland: Imports of selected mineral 5 —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 
rear Other (principal) 
INDUSTRIAL MINERALS —Continued 
Talc, steatite, soapstone, pyrophyllite .... 2,125 - 2414 G 
Vermiculite, perlite, chlorite ---- 8,981 8,790 Und Kagem SAT; : Netherlands 
€ Crude 78.953 8,218 52 italy oa 769; West Ger- 
many 210. 
and not uide 795 175 18 ; Nether- 
K ? ^ Bands 510. United Ene en 10. 
RF 
Asphalt and bitumen, naturaaliw! ~~. ~ 2,584 — 8,900 20 United 8,728; Trinidad and 
Carbon black 6,228 8,061 10 United m 4.014; Finland 2,596; 
Coal: 
Anthracite. — thousand = 58 42 TUM of South Africa 14; Belgium- 
vo 8. West Carme T. 
oe pe eels Up = = pe 
Coke and semicoke... d. 7 8 Eti West Germany 4; Belgium 
ufactured__._._.._.____ 11 18 — United Kingdom 12. 
Pee? including betyaabs asd litter "e 101 810 6 United Kingdom 881; France 18. 
Crude. thousand 42-gallon barrel 1,797 8,525 za ase aaa 
Refinery products: 
Liquefied petroleum gas do- 1,718 1,518 @) 9165 FFF 
Gasoline da 6,140 5,856 o United Dl ET 
Mineral jelly and wax do 28 82 Unites Kingdom M; We Germany 
Kerosene and -2-.-do...-- 8 i 
jet fuel... do. 2,512 2,514 United Kingdom 2,106; U.S. R. 452; 
Distillate fuel oil! da 6,820 6,728 ( United 5,594; U.S.S.R. 820; 
Lubricantss da 381 386 12 United Kingdom 315; West Germany 
Residual fuel oi da- 7,641 686 REIN United 1; : 
8, — 409 France 1,517 
... 572 616 United Kingdom 565; Spain 27; 
= m Netherlands 23. j 
Bituminous mixtures da- 44 85 ( United Kingdom 26; Italy 8. 
Petroleum coke ........ E 98 146 146 
"Revised. NA Not available 
prepared by Josef Plachy 
Lens than 1/2 unit. 
include other precious metals. 
COMMODITY REVIEW 
METALS capacity caused a lowering of prices. The 


Aluminum.—The new Aughinish alumi- 
na plant, jointly owned by Alcan Alumi- 
nium Ltd. and Billiton Aluminium Ireland 
Ltd., continued to operate at a loss in 1985. 
Discussions were held with the Government 
regarding lower prices for electrical power 
and a guaranteed supply of natural gas to 
replace the expensive oil used for calcining 
the product. A world oversupply of alumina 


plant operated at an average of about two- 
thirds capacity. 

Steel.—The Irish Parliament voted $24 
million*in state aid to the troubled 
Government-owned Irish Steel Ltd., follow- 
ing worker's acceptance of job cuts and a 
wage freeze. Partial foreign private owner- 
ship was being sought as the plant contin- 
ued to operate at a loss. 
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Barite.—The small barite mine at Clona- 
kilty in County Cork was closed. It had 
0 

Gypsum.—Irish Gypsum PLC received 
Government permission to surface mine 
gypsum at Knocknacran in County Monag- 
han. Reserves, adequate for about 20 years, 
were expected to replace those of the Drum- 

mine, which was ex- 


goosat underground 
pected to be depleted by 1985. 
MINERAL FUELS 


British Petroleum Development Ltd. (BP) 
announced in June 1985 that an encourag- 
ing gas find had been made in well 48/18-1 
in the Celtic Sea 14 miles off the south coast 
of Ireland near the Kinsale Field, at a total 
depth of about 4,500 feet, including 295 feet 
of water. Gulf Oil (Ireland) Ltd. found oil in 
a wildcat well in block 50/6, about 30 miles 
off the south coast at a total depth of 7,750 
feet in 240 feet of water. Both finds required 
extensive evaluation before they could be 
considered commercially viable. 

Only six wells were drilled in Irish waters 
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during the year. Response to the second 
round of exploration offered early in 1984 
had been limited until the Government 
offered, in June 1985, more attractive rules 
to improve the profitability of marginal 
fields, whereby royalties and state pertici- 
pation would be reduced in accordance with 
a profitability indicator. Awards were 
announced in October for the Third Off- 
&hore Licensing Round, including 15 blocks 
in the Celtic Sea and St. George's Channel 
off the eastern coast, as well as 7 blocks in 
the Porcupine Basin about 100 miles west of 
Ireland in about 1,200 feet of water. BP was 
the sole operator in the Porcupine Basin. 
Operators in the other areas included the 
U.S. firms Continental Oil Co., ARCO Oil & 
Gas Co., and Texas Eastern Corp.; the Brit- 
ish firms Total Oil Marine Ltd., BP, and 
Britoil PLC; and the Irish firm Bula Ltd. 
The strongest interest appeared to be to 
MUN REN een 
49. 


\Physical scientist, Division of 
Irish pounds (£) to U.S. dollars at the rate of EI US$1.08, 
the average for 1985. 
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The Mineral Industry of Israel 


By Ben A. Kornhauser! 


The mineral industry of Israel continued 
to be based primarily on phosphate rock 
and the products derived from the brines of 
the Dead Sea. These sectors were planning 
multiyear programs to expand their capaci- 
ties and to develop more profitable end 
products. Most of the expansion was ex- 
pected to be financed internally. Israel 
Chemical Ltd. (ICL) purchased the Federal 
Republic of Germany’s fertilizer producer, 
K. G. Wilhelm Stodiek Dunger GmbH, pro- 
viding ICL with a consumer for its potash 
and phosphate rock and a sales market for 
fertilizers. 

The United States and Israel signed the 


first two-way Free Trade Area (FTA) Agree- 
ment between the United States and any 
country. The FTA Agreement was expected 
to expand commerce between these two 
nations during the agreement’s 10-year im- 
plementation period. 

A 40-hour test of liquid coal at the Negev 
Phosphates Ltd. (NPL) plant was successful. 
NPL planned to produce liquid coal on-site 
to replace the 40,000 tons of No. 6 fuel oil 
now burned annually. Coaliquid Inc. of 
Louisville, Kentucky, a subsidiary of Mc- 
Donnell Douglas Corp., developed the proc- 
ess. 


PRODUCTION AND TRADE 


The Israeli economy showed signs of im- 
provement in 1985. The increase in exports 
of goods and services countered the drop in 
domestic demand and was responsible for 
the growth in the gross national product, 
which grew at the rate of 2%. Inflation 
subsided to 185% in 1985 from a record high 
445% in 1984. Israel's overall external debt, 
which included the Government, the bank- 
ing system, and the private sector, totaled 
$23.4 billion, of which $3.45 billion was 
short term.* The balance-of-payments ac- 
count apparently had a $500 surplus, par- 
tially the result of U.S. assistance. By De- 
cember, reserves reached $3.19 billion after 
dropping below $2 billion during the year. 
The overall commodity trade deficit at year- 
end was $2 billion, compared with $2.5 
billion in 1984. Commercial exports grew 
8.6% to $6.1 billion, of which industrial 
exports were $4.29 billion, a 7% increase, 
and agricultural exports were $447 million, 
a 10% decrease, compared with those of 
1984. 

On June 11, the United States signed its 
first two-way FTA Agreement with Israel or 
any country, which became effective in 


September. The agreement was expected to 
expand commerce between the two coun- 
tries by lowering custom duties and non- 
tariff barriers to trade and eliminating 
them within 10 years. The FTA Agreement 
could enable the United States to use Israel 
as an offshore base to penetrate the Europe- 
an Common Market and to provide conven- 
ient access to African markets. 

Israel’s major trading partners remained 
the United States and the European Eco- 
nomic Community countries. Israel’s trade 
with the Eastern Europe fell in 1985, with 
imports decreasing $46 million or about 
40%, and exports decreasing $51 million or 
about 17%, compared with those of 1984. A 
$5 million positive trade balance remained. 
On the other hand, the import and export 
trade of the United Kingdom and the Unit- 
ed States with Israel increased in 1985. 
British imports decreased $10 million or 
2%, and exports increased $54 million or 
10% compared with 1984, leaving Israel 
with a negative trade balance of $131 mil- 
lion. U.S. imports increased $287 million or 
27%, while U.S. exports decreased $81 mil- 
lion or 5%, leaving Israel with a nega- 
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tive trade balance of $327 million in non- 
military trade. France’s trade with Israel 
amounted to $306 million, a decrease of 5% 
in exports, and $261 million, an increase of 
18% in imports, compared with 1984, for a 
positive trade balance. Economic ties be- 
tween Israel and China were established 
and involved a myriad of projects including 
solar energy, advanced technology equip- 
ment, and machines. 

Israel paid an average price of $25.54 per 
barrel of oil compared with $27.38: per 
barrel in 1984, a savings of more than $80 
million. 

The controversial $1.5 billion Mediter- 
ranean-to-Dead Sea power canal project was 
terminated, mainly owing to its marginal 
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feasibility in the light of lower oil prices. 
The project embodied a 66-mile canal and 
an 800-megawatt powerplant to use the 
1,300-foot drop to the Dead Sea to generate 
hydroelectric power. About $18 million had 
been spent on feasibility studies and con- 
struction of a test section of the tunnel. 

In fiscal year 1985, sales of the Dead Sea 
Bromine Group of ICL amounted to nearly 
$140 million, about 17% above that of 1984. 

Phosphate rock production reached a new 
high of 4.08 million tons, a 23% increase 


over that of 1984. The main importers of 


Israeli phosphate rock, in descending order 
of tonnage, were the Netherlands, France, 
Italy, Turkey, the Federal Republic of Ger- 
many, and Romania. 


Table 1.—Israel: Production of mineral commodities: 


Commodity? 1981 1982 1083 1984P 1985° 
METALS 
, oxide (80%-90% Cu).* 
WG EEE E ee NETES NA 4.200 4,200 3,500 E 
Metal content ..-.--.-----—---------—- NA 3,500 3,500 . 2,900 e 
Iron and steel: Steel, crude? |... 120,000 120,000 150,000 200,000 150,000 
INDUSTRIAL MINERALS 
Bromine: | 
Elemental... 2222222222222 44,019 70,000 70,000 90,700 100,000 
Compounds 50, 500 50,500 65,300 70,000 
Cement, hydraulic (from domestic clinker) 
tons 2,361 2,189 2,058 2,064 2,195 
8 32 A 8 12,581 12,000 6,838 12,000 12,000 . 
Hüft ð⅛ nuncu aereas alius 9,183 . 25,000 9,108 9,000 9,000 
KOON 1 A 8 299 12,000 26,844 27,000 27,000 
gee a5 ae M mM 
Le- 89000 500 11000 50000 50,000 
Phosphate n N content of ammoniaa 42,700 ' 49,800 ,400 57,500 57,500 
te rock, e — thousand tons 2,372 2171 . 2,969 3,312 4,076 
pede rable 33 do 839 1,004 1,000 1,100 1,100 
Salt, mark dingue marine -- 182,250 1 45,000 145,000 150,000 
e 62.700 65,000 61,000 61,000 61,000 
Other (for building industry). thousand tons 4,100 4,000 4,300 4,300 4,300 
3 and potassium compounds: Caustic Soda 553 29,346 80,974 28,501 331,248 
Cruse thousand cubic meters. .. 5,000 6,000 4,500 6,000 6,000 
Dimension, mar ble 14,000 17.000 12,000 13,000 13,000 
Byproduct from petroleum® thousand tons 10 10 10 10 10 
Acid ne e 182 154 171 1 3178 
MINERAL FUELS AND RELATED MATERIALS 
Ges, natural, marketed... .. million cubic feet 18,420 7,000 6,300 2,400 2,400 
Pat ie s. e cu tons 20 20 20 20 20 
Petroleum: : 
Crude thousand 42 gallon barrels_ _ 116 100 92 865 3365 
Refinery ucts: ö 
eee aa - 65710 509 gom 52% 5300 
e 9 SNP OR. 8 " 
fuel oi] |... do 10,500 11,700 11,600 9,640 - 9,600 
Residual fuel oli do... 16,800 ,800 500 19,300 19,000 
ricant 1 NX NA 2400 NA NA NA 
Refinery fuel and Ioses do- 2,180 2,640 2580 2,260 2,800 
Total nnm do- 45,720 55,330 54,230 47,536 47.200 
“Estimated. NA Not available. | 


PPreli : 
VTable includes data available from the Apr. 1986 monthly Bulletin of Statistics, Israel Central Bureau of Statistics, 


v. 88, No. 4, Jerusalem; and the 


FFC but 


5 
tin addition to the commodities listed, Israel ae n D ea 
official data are not information is 
*Reported figure. 


to make reliable estimates of actual output levels. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—United Steel Mills Ltd. 
in Haifa alternated operating one of two 
electric arc furnaces using local scrap for 
the charge. Halum, a subsidiary on United's 
property, collected and prepared the scrap 
for melting. Production of 100,000 tons per 
year of bar and red, which was competitive 
with imported materials, was limited by the 
current maximum scrap iron collection. As 
more automobiles are scrapped, annual pro- 
duction was expected to increase. In Sep- 
tember, a rod and wire mill started to 
produce bolts, fencing, nails, and springs, 
for which a 60,000-ton market was believed 
to exist. The Hamegader plant at Kiriat 
Gan operated only one shift and imported 
steel billets to produce about 50,000 tons per 


year. 

At Haifa, one crew operated one arc 
furnace continuously for 200 heats, rebrick- 
ing a second furnace for use when the 
operating furnace was down for repeirs. 
Management had requested permission 
from Koor Industries, a Government hold- 
ing company, to update one of the electric 
arc furnaces. The proposal was to incorpo- 
rate water-cooled sides and roof, bottom 
tapping, and supplemental oxy-fuel burners 
to assist melting, to produce cleaner steel, 
and to limit firebrick erosion. Later, better 
computer-controlled transformers and feed- 
ing devices were to be added. The more 
rapid and efficient melting would enable 
the production of 60 tons of steel every 2 
hours, from tap-to-tap time, or 11 to 12 
heats in 24 hours. Current tap-to-tap time 
was 3 hours or to 8 heats per 24 hours. 


INDUSTRIAL MINERALS 


Bromine.—The Dead Sea Bromine Group 
of ICL planned to expand during the next 5 
years to double its production and sales to 
an estimated $277 million a year. The pro- 
gram was aimed at expanding extractive 
capacity for steadily growing foreign sales 
and to stress the development of more 
profitable bromine compounds. A major 


portion of the expansion was to be 
financed by undistributed profits and inter- 
reserves. 


Fertilizer Materials.—Phosphorus.—NPL 
was developing a new 165-square-kilometer 
phosphate field at Sde Zohar where phos- 
phate rock mining was expected to begin in 
1990. 

Rotem Fertilizers Ltd., a subsidiary of 


ICL, operated at a full capacity of 120,000 
tons of phosphoric acid and 200,000 tons of 
fertilizer per year at its $130 million ex- 
panded plant at Arad. 

ICL purchased K. G. Wilhelm Stodiek, a 
West German fertilizer producer, with 
plants in Kaarst and Lohne in the northern 
part of the Federal Republic of Germany. 
Stodiek then operated under the name 
Stodiek Dunger GmbH. The purchase was 
ICL’s third European subsidiary, the others 
being Guilini Chemie GmbH in the Federal 
Republic of Germany and Amsterdam Fer- 
tilizers BV in the Netherlands. Stodiek gave 
ICL control of a 140,000-ton-per-year com- 
plex of fertilizer plants (ammonium super- 
phosphate), a 9,000-ton-per-year phosphorus 
pentoxide P,. O.) single superphosphate 
plant at Lohne, and an 8,000-ton-per-year 
P,O; single superphosphate plant at Kaarst, 
both in the northern part of the Federal 
Republic of Germany. The acquisition 
should provide ICL a guaranteed output of 
25,000 to 30,000 tons of potash per year and 
up to 70,000 tons of phosphate rock per 
year. 

Phosphate rock production reached 4.08 
million tons, a 23% increase over that of 
1984, and had an average P,O, content of 
29.5%. Domestic consumpton amounted to 
42% of production, an increase of 20% over 
that of 1984. Europe, primarily Western 
Europe, consumed 84% of Israeli phosphate 
rock exports, and of these exports to Eu- 
rope, Turkey purchased 13%. The major 
customers, in thousand tons, were the 
Netherlands, 548; France, 488; Italy, 320; 
Turkey, 303; the Federal Republic of Ger- 
many, 191; and Romania, 137. 

Potash.—ICL developed a method for pu- 
rifying potassium chloride from Dead Sea 
brines to a quality suitable for pharmaceuti- 
cal uses. Facilities at Bromine Compounds 
Ltd., after slight modification, were suitable 
for making the product. A separate pharma- 
ceutical production facility was under con- 
sideration owing to the great world demand 
for medical-grade potassium chloride.* 

The Dead Sea Works Ltd. (DSW), a mem- 
ber of ICL, had closed its 200,000-ton-per- 
year flotation potash plant in April owing 
to large stocks and the depressed world 
fertilizer market. At yearend, DSW’s potash 
stocks were equal to about 4 months’ pro- 
duction. 

DSW expected to invest $346 million over 
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the next 5 years, mainly from the compa- 
ny’s profits, for the following purposes: $66 
million to raise the height of solar pond 
dams, $136 million to increase potash pro- 
duction by 500,000 tons per year, and $80 
million for a new plant to produce a down- 
stream potash product. Reduced manpower, 
resulting from increased production and 
more mechanization and attention raised 
net profits appreciably.’ 

Work on the covered conveyor belt from 
Sdom at the Dead Sea to the Nahal Zin 
railhead line was proceeding well under the 
design and construction of Cable Belt Ltd. of 
the United Kingdom. The conveyor would 
haul up to 800 tons of loose potash per hour, 
climbing 2,300 feet in about 7-1/2 miles of 
the total 11-mile conveyor length. The sys- 
tem was expected to be completed at only 
$36 million instead of the original estimate 
of $38 million, mainly because the cost of 
necessary leased heavy earthmoving equip- 
ment was lower than expected. Cable Belt 
was to receive $20 million. The remaining 
cost of the project was allocated to loading 
and unloading facilities, including second- 
ary conveyors, at Sdom and Tsefa and was 
to be built by Israel. The belt was expected 
to be in operation in 1986. 

ICL was planning to start a $1 billion 
expansion program that would run at least 
to 1990. The program involved (1) expansion 
of DSW potash capacity from 2 million to 3 
million tons per year, (2) expansion of 
NPL's phosphate rock production from 3 
million to 5 million tons per year, (3) dou- 
bling of Rotem Fertilizers P.O; and down- 
stream fertilizers capacity, (4) installation 
of two potassium sulfate plants with a ca- 
pacity of 300,000 tons per year, and (5) 
doubling of Dead Sea Periclase’s magne- 
sium oxide capacity. 
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MINERAL FUELS 


Coal and Energy.—A 100,000-ton ship- 
ment of El Cerrejón Basin coal from the 
North Zone in Colombia was delivered in 
June. It was unclear whether Israel would 
continue to import Colombian coal, because 
a proposed countertrade ran into difficul- 
ties. Originally, Israel was to buy $200 
million of Colombian coal in exchange for 
$300 million of Israeli products. Coal im- 
ports increased 43% over that of 1984 to 
3.26 million tons in 1985 and came from the 
following countries: the Republic of South 
Africa, 2.17 million tons; Australia, 574,000 
tons; the United States, 421,000 tons; and 
Colombia, 100,000 tons. 

Liquid coal was burned successfully in a 
40-hour test at the NPL plant. The plant 
expected to produce enough liquid coal on- 
site to replace 40,000 tons of No. 6 fuel oil 
consumed annually. Coaliquid developed 
the process. The final product was a mix- 
ture of coal (50%), No. 6 fuel oil (40%), and 
water (10%). The liquid coal cost 12% to 
15% less than oil, and equipment changes 
were not prohibitive. 

Oil Shale.—An experimental facility at 
Energy. Resources Development Ltd. (PA- 
MA) for producing oil from oil shale was 
dedicated in November. The facility could 
be expanded into a $17 million plant to 
generate electricity from oil shale. How- 
ever, PAMA’s technology might not be eco- 
nomical in light of the drop in oil prices. 
Israel’s Negev oil shale was soft, crumbly, 
and easier to process than that found in the. 
United States. 


1Physical scientist, Division of International Minerals. 
re necessary, values have been converted from 

Israeli shekels (I) to U.S. dollars at the average rate of 
1193.28 -- US$1.00 for 1984 and 1189 — US$1.00 for 1985. 

Israel Business (Haifa). No. 413, Dec. 1985, p. 7. 

*Phosphorous & Potassium. No. 135, Feb. 1985, p. 33. 

» . Jan.-Feb. 1985, p. 11. 

The Jerusalem Post (Jerusalem). Nov. 11, 1985, p. 6. 


The Mineral Industry of Italy 


By Roman V. Sondermayer! 


Domestic production of a large number of 
minerals and fuels was modest by world 
standards. By importing large quantities of 
raw mineral materials and crude oil, Italy 
remained an important producer of process- 
ed minerals. Some of the industrial miner- 
als were the most significant minerals pro- 
duced in Italy. Their share in world produc- 
tion totals were as follows: pumice, about 
50%; feldspar, 29%; cement and bentonite, 
5%; and asbestos, fluorspar, and magnesite, 
3% to 4% each. 

The performance of the mineral industry 
was disappointing during 1985. The overall 
minerals industry production index was 


1.5% lower than that of 1984, thus confirm- 
ing that the slight improvement of results 
in 1984 did not reflect a change in the 
decline of the mineral industry. Metallic 
minerals registered a decline of 23%. 

Principal events related to the mineral 
industry included startup of a new electro- 
galvanizing plant by Nuova Italsider S.p.A., 
commissioning of a new pressure pouring 
slab caster at the Campi steelworks, begin- 
ning of production in a new zinc electrolytic 
plant at Porto Vesme, and final approval by 
Parliament of the plan to reactivate the 
Sulcis coal mines. 


PRODUCTION 


The Government controlled most of the 
minerals industry, through Ente Nazionale 
Idrocarburi (ENI) and its affiliates, Societa 
per Azioni Minero-Metallurgiche (SAMIM) 
and Azienda Generali Italiana Petroli 
S.p.A. (AGIP); Finanziaria Siderurgica 
S.p.A. (Finsider) with its subsidiaries Nuova 
Italsider, Dalmine S.p.A., Acciaieria Piom- 


bino, and Nuova Sias; and the Government- 
owned potash companies. The principal pri- 
vately owned companies were Societa Min- 
eraria e Metallurgica di Pertusola S.A. 
(Pertusola) in lead and zinc, Acciaierie Fer- 
riere Lombarde Falck in steel, and major 
foreign oil and gas companies. 
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Table 1.—Italy: Production of mineral commodities! 


Commodity 1981 1982 1983 1984 1985 
METALS 
Aluminum: 
Bauxite ek 19,000 23,010 23, 000 E = 
Aluminn nnn 698,329 465,671 607,274 555,319 
Primary _------------------—- 278,845 282,861 195,694 280,207 221,056 
re Secondary _______...-.-..-.--- 250,000 242,000 278,000 283,000 j 
Mine output, metal content i 495 
Metal, total!!!! 192 1,047 720 1,121 1,089 
Bismuth metall 1 23 54 
Cadmium metal, smelter... --- 489 475 885 452 538 
output, metal content 148 1,588 875 180 
Metal, all kinds 28,700 19,600 91,200 89,000 45,000 
Iron and steel: 
Iron ore and concentrate:* 
weicht thousand tons. — 128 8 3) -- S 
Iron content da- 50 1 ®) M m 
Pig iron da 12,260 11,5817 10,841 11,628 11,658 
Ferroalloys: | 
Blast furnace, spiegeleisen . @) à Q @) Z 
Electric furnace: 
Ferromanganese* ___________ 77 602 774,810 182.841 50, 476 455, 000 
Silicomangan ese 58,118 87,244 72,779 250, 000 
Ferroaili cyon 55,144 1 §1,918 71,157 000 
Silicon metall 15,000 15,000 14,000 14,000 *14,000 
Ferrochromiumm 10,888 86,541 11,429 *12,000 
JC ͤ w 12.252 11.552 42,219 50,755 *40,000 
JJ uS 219,894 259,468 219,146 211,432 *231,000 
Steel, erud thousand tona. . 777 28,981 1,674 24,061 28,744 
Semimanufactures 
Wire roll do 2,098 2,027 2,027 
67e... . 7,812 6,909 6,874 6,874 7,135 
Plates and sheets ||... do... » 5,021 8,409 5,836 
Hoop and strip... do- 78 461 461 
Railway track ial do 216 240 280 
semimanufactures, solids 
J En 1,216 903 957 948 1,198 
Other! do- 1.276 1.784 1.515 1,524 1,883 
FFC Sos 19,749 17,548 20,477 17,904 17,840 
forgings... . — — — da- 614 4 
Cold sheet D 2,646 2,595 8,892 2,578 2,610 
3 do 1,094 1,010 7 53 87 
Mine output, metal contentiih! 21,800 16,187 29,561 20,888 15,621 
r ᷣͤ ee ete 85,556 86,860 86,955 87,558 29,588 
ND EN Roe 97, 97,300 T89, 102, 95,000 
Magnesium metal, primary _---.------------ 10,800 9,943 7,687 7,491 7,868 
Manganese, mine output: 
Gross weight __ ~~~ LLL LLL c2 8,756 8,7 1,205 9,582 8,621 
Metal content 2,614 2,618 2,215 2,875 
E clc 76-pound flasks.. . 527 4.612 B = 
Silver metal. thousand troy ounces. - 1,768 1,791 2,361 1,554 2,801 
Mine output, metal content 43,906 39,601 42,944 42,288 45,488 
PE. eee asas cn 180,903 158,560 155,898 169,672 215,644 
INDUSTRIAL MINERALS 
Asbestos en i 187,086 116,410 139,054 147,272 186,006 
Barit- a ( a a ce 171,005 180,022 139,090 107,128 127,226 
Bromine? ee 600 500 500 600 
Cement, hydraulic thousand tons_ _ 41,558 89,728 89,216 817,182 ! 86,677 


See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985 


Clays, crude: 
Refractory excluding kanlinitic earth doc 710 254 2d 332 400 
tic LS 
Fullers earth. ___....--_ do... 5 7 20 80 30 
Kaolin do— 74 53 r53 53 60 
Kaolinitic earth do— 31 129 25 25 26 
Diatomite* _.___-___________________ 25,000 25,000 28,000 30,000 
Feldspar_ - - - ---------------------- 428,485 783,411 826,856 985,573 1,116,375 
Fluorspar: 
id-gradngd 4 128,838 184,121 102,910 110,830 95,450 
M urgical- grade“ 74,160 ,981 7 
EON EERE ELE AE ⁵¼•æà„» AT 164,285 166,949 177,670 188,261 152,212 
Graphite, all grade 3,535 3 2,299 m 
ypsum mm thousand tona . _ 51,544 1 1,888 1,264 1,261 
Lime, hydrated and quicklime. .. ... - ~ - - do- 2,307 2,167 2,021 2,242 2,122 
Nitrogen: N content of ammonia _ — — — — — do- 1.207 1,046 1,060 1,210 1,217 
PIII... 8 85,000 80,000 75, 000 80,000 80,000 
Pigments, : Iron oxides, natural? ______ 900 800 800 
Potash, ade sal 
Gross weighgt thousand tons 1,418 1,406 1,074 1,481 1,701 
KO equivalent do- 142 146 184 162 
Pumice and related materials: 
Pumice and pumiceous lapillif _ — — — — do... 5609 150 100 650 600 
Porzolan® ?? n PORE 55,509 5,500 5,000 5,500 5,000 
W T do... 681 667 646 443 
Marine, crude ?: do- 1.000 1,100 1,000 1,000 
M oes irs brine. 8 HS 8,610 8,605 i 3,255 3,175 
um um com 
os gaa ER punes . 8,484 9,000 9,000 8,000 8,500 
Sodium carbonate thousand tons 95 90 85 90 90 
Sodium sulfate? e do- 90 85 90 80 80 
Stone, marble in hoca all kinds? . do- 2,100 2,000 1,900 2,000 2,100 
SONUR minerals: Celestitee -- --- -— 6,697 3,272 414 3 4,611 
Gross weight of ore thousand tona 96 88 41 20 5 
Recovered as elemental and in com 
Elemental from ore apr od ues 20 10 9 8 1 
S content of pyrite do... 261 269 211 192 280 
Byproduct, oil refining’ _ — — — — — — do- 25 10 10 10 10 
Byproduct, other sources UE 205 200 200 190 190 
NEUE 86 do 511 90 400 
Tale and related materials 163,390 168,970 158,974 142,721 129,614 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous rock, natural 100,000 85,838 93,8306 91,988 88,700 
Carbon black? ______________________ 170,000 160,000 150,000 160,000 150,000 
Lignite _.........~- thousand tons 1,958 1,913 737 1,806 1, 
Coke, metallurgical |... .. do 8,071 7,835 6,419 6,920 7,811 
Gas, natural: keted ..... million cubic feet. 495,944 512,871 458,980 488,650 508,058 
Natural gas liquids 
thousand 42-gallon barrels__ F302 F430 F383 883 860 
Petroleum 
J ĩð K do 10,582 11,881 14,961 15,635 16,024 
pt cse man l d 22,132 21,518 21,286 19,964 
qu petroleum gases 88 : i 
Gasoline, all kind do- 129,116 132,698 125,782 128,522 124,617 
Naphtha A th Dent, cities hs aes zT ' 24,188 22,816 27,175 
ee fuel. s sss os ox do— 8,312 8,664 9,400 
7nd. 8 do- 21,901 23,405 18,983 18,514 17,042 
Distillate fuel oi] _..-__-____~_ do- 189,230 181.822 288 171,557 69,499 
Residual fuel oli do- 249,017 212,798 190,322 173,466 146,087 
or EAE EA E EA do— 6 (7) (7) (7) 
EE TES RE ee T eae 39,781 39,326 41,300 40,957 43,988 
Refinery fuel and losses do- 48,151 46,167 48,631 36,735 
C00 ee do- 741,087 692,758 649,023 629,473 594,507 


*Estimated. Preliminary. "Revised. 

Table includes data available through Aug. 8, 1986. 

"Excl udes pelletized iron oxide derived from pyrite. 
to zero. 

A blast furnace ferromanganese. 

5Reported figure. 

eln addition to marble, Italy produced © large variety oC Hone. Production was not reported. 

"Included with "Other" refinery products 
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TRADE 


During 1984, the latest year for which 
complete data were available, Italy had a 
negative trade balance in minerals, fuels, 
and related products, as in almost every 
year since the end of World War II. 

Imports of minerals, including fuels, to- 
taled $31,900 million or about 39% of the 
total country’s purchases abroad.? Fuels 
accounted for about 72% of mineral imports 
and 28% of total imports. Crude petroleum, 


the largest imported commodity, valued at 
$13,250 million, accounted for about 41% of 
minerals import value and 16% of total 
import value. Exports of minerals, includ- 
ing fuels, totaled $15,500 million or ap- 
proximately 21% of total exports. Products 
of the iron and steel industry and petroleum 
refined products each accounted for approx- 
imately 20% of the value of mineral exports 
and 4% of total exports. 


Table 2.—Italy: Exports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 ; M 
9 Other (principal) 
METALS 
Alkali and alkaline-earth metals 
Alkali met alas 1,462 137 1 Switzerland 93; 8 20; 
Yugoslavia 18 
Alkaline-earth metals 28 25 — All to France. 
Aluminum: 
Ore and concentrate 5,053 12,287 _. Turkey 6,228; Greece 4,910; Austria 
Oxides and hydroxides 174,335 325,125 85 Netherlands 162,730; Norway 
Ash and residue containing aluminum 1,208 6,814 630 West Germany 3, 3,589; France 1,680; 
Metal including alloys: 
Docet cse D 5,721 3,894 57 West my e 2,010; Franee 811; 
-Lux 
Unwrought_ ------------- 41,282 32,238 2,086 Wet Gorman 9.174 United King- 
roby: ,139; ce 3,156. 
acd Semimanufactures 117,525 119,961 138,201 West Germany 26, 094; France 22,723. 
Ore and concentrate 27 126 -. All to Austria. 
can Sia a hae alana OS 617 650 49 Mire Germany 485; United Kingdom 
Metal including alloys, all forms 51 34 _. West Germany 21; Yugoslavia 10. 
enh Metal including alloys, all forms 6 18 NA Egypt 16. 
alid hydroxides 
Metal including allen ell for same 15 3 Argentina 2; West Ge 1 
oys, orm Pers ntina 2; rmany 1. 
Mr oan Metal including alloys, all á 
PEE E A 86 6 22 -— United Kingdom 21. 
Cadmium: Metal including alloys, all 
enm C SLANT T8 504 148 SN VAS 80; France 28; Netherlands 
Cesium and rubidium: Metal including l 
alloys, all form 12 9 — Argentina 3; Greece 3; Portugal 3. 
Chromium: 
Ore and concentrate 680 678 SN oa ia 263; Switzerland 135; Greece 
Oxides and hydroxides 29,488 37,212 _. United Kingdom 37,172. 
Metal including alloys, all forms .... 30 10 T" Germany 25; United Kingdom 
Cobalt: 
Ore and concentrate s 44 — All to Hungary. 
Oxides and hydroxides - 8 27 ~~ Mexico 25. 
Metal including alloys, all forms 35 81 _. West Germany 39; France 12; United 
Kingdom 8. 
Columbium and tantalum: 
and residue containing 
columbium and tantalum ...... 65 n 
Metal including alloys, all forms: 
lumbium (niobium) — — — — — —— 3) 3) — All to Hong Kong. 
Tantalum -—-—------------ 14 1 _. Mainly to West Germany. 


See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodit. 1983 1984 : "mp 
d e Other (principal) 
METALS —Continued 
S sal concentrate 1,970 8,860 flus Spain 7,567; France 866; Greece 400. 
Matte and speiss including cement 
OPERE OA RU 2,890 1,060 t pain 1,043. 
Oxides a1 and hydroxidees 1,580 1, 199 xa < Germany 452; France 251; 
pain 229. 
Sulfate -_ ote eee a e 4,761 5,147 432 Fan West Germany 877; 
Ash and residue containing 25 7,432 5,889 _. West Germany 3,480; Austria 1,580; 
vane Belgium Laxemhoure 242. 
Metal including alloys: 
Scrap -------------- 20,305 18,174 35 West Baum 9,639; r 166 1.766; 
Unwrou ght 13,282 14,880 93 United ted Kingdom 8,795; ce 1,211; 
Semimanufactures 109,279 111,762 7,111 Erano ance 30, 180 Woet Germany 19,585; 
Gallium: Metal including all bus M 14 54 8 Belgium-Luxembourg 40; France 10. 
Germanium: Metal including 
6fͤ r A 5 21 20 Finland I. 
Gold: 
Waste and sweepings 
value, thousands. — $55 $384 $29 Switzerland $227; France $109. 
pet nsi 1 5 87,290 98,125 16,911 Switzerland 22,602; United Kingd 
and partly wrough ounces. — ; 1 r ni om 
Hafni maA e all oe T Mn. 
um: in 
[Or es a cuc meee ( — All to France. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite ~~ — 87 678 -- Tunisia 600; Albania 40. 
Pyrite, roasted- ~~ 28,679 45,051 -— France 86,067; Israel 7,277; Switzer- 
land 1,343. 
Metal: 
Sera 17.560 19,424 _. West Germany 8,034; France 7,760. 
Pig iron, cast iron, related 
materials 83,165 20,196 1,514 Turkey 3,910; Switzerland 3,276; 
West Germany 1,808. 
Ferroalloys: 
Ferrochromium -~ — — ~~ — ~~ 23,101 20,082 1,905 France 6,697; West Germany 5,833; 
Austria 2,550. 
Ferromanganesee _ _ _ — 1,392 819 „ via 145; West Germany 76; 
Ferromolybdenum_-_ —— — — - 4 T64 — Austria 480; Netherlands 191; France 
Ferronickel |... 1 1 — All to Yugoslavia. 
Ferrosilicochromium — — — 395 81 — West 5 34: Venezuela 28; 
Ferrosilicomanganese ......— 5,360 11,561 543 „ 9, 4979; West Germany 1,169; 
Ferrosilicon_ _ ~~. _ 6,966 14,004 122 bal wach Ley 1.285 7,843; France 2, 175; 
Silicon metal 6,108 13,288 468 T German ~~ y 3 ,928; Japan 1,780; 
Unspecified 5,231 8,710 356 France 1,766; Romania 1,418; United 
om 1, 
Steel, primary forms 
thousand tona. — 982 994 92 Turkey 151; France 181; Greece 119. 
Semimanufactures: 
pare r roa, angles, sha 
55 eames 2,527 2,490 25 West Germany 839; France 611; 
U.S.S.R. 191. 
Universals, plates, sheets 
| do... 1,501 1,696 146 USSR. 10 France 318; West Ger- 
Hoop and strip . do- 111 155 3 France 36; West Germany 24; 
E USSR. 21. 
Rails and accessories 
Saa 39 24 () Egypt 9; Switzerland 6; Congo 3. 
Wire do... 104 196 12 France 85; West Germany 21; Swit- 
Tubes, pipes, fi zerland 11. 
pipes, fittings 
ii Si 1,899 2,268 420 U.S.S.R. 885; West Germany 195. 
Castings and forgings, rough 
paren 49 54 2 Y via 18; West Germany 7; 
‘france 4. Á 


See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi . 1988 1984 : i 
i e Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 21,023 80,906 8590 Spain 12,641; Austria 4,981. 
JJ AA 1,660 1,463 An MU CR 1 ,000; USSR. 350; Ecuador 
Ash and residue containing lead. — — — 14,882 10,221 m" 127143 xe 5,444; Belgium-Luxembourg 
Metal including all 
p E NE ids „„ 1.168 820 — France 281; Sn Germany 
Unwrou ght 8,805 416 2618. Yugoslavia ,980; Libya 
Semimanufactures 718 807 1 Libya 128; Yugoslavia 16; Saudi 
Lithium: Oxides and hydroxides.. .. — — ~- — 12 25 am United Kingdon 22; Wee Germany 
esium: Metal including alloys: 
U 8 dughktt!:!! 7578 8.386 162 Wont est Germany 256 Pan PS 
Vite EE ee EE E 
3 528 294 France 171 e S. Anata T82. 58 
uL West Germany 50. 30. f 
Ore and concentrate, metallurgical 
mote N EA 1,009 1,918 -- Netherlands ^ Yd ; France 582; West 
Giese 206 98 PR ium-Luxembourg 58; Uruguay 
5 alloys, all forma 18 81 EN Cuba 1 Germany 1,508; Netherlands France 4. 
PE aes = x 11,020 2,378 EN est Ge $ 
Molybdenum: 
and concentrate 298 E 
including alloys: b 
Unwrought._____________ 1 42 NA  France$8. 
imanufactures |... 21 7 Austria 3. 
Nickel: 
Matte and speiss ________.___- 294 24 — France 23 
Oxides and hydroxidees 54 20 20 
Ash and residue s nickel .... 886 185 Ee ii 33 100; United Kingdom 
Metal including alloys: T um * j " 
) Sa est Germany Belgium- 
20, Switzerland 12. 
Unwrought 718 141 ($ Netherlands s United Kingdom 22; 
Semimanufactures 776 1,117 _. Switzerland 286; France 141; West 
Germany 129. 
Platinum-group metals: 
and sweepings 
value, thousands. _ $18 $13 -- All to Belgium-Luxembourg. 
Meta) including alloys, unwrought 
and partly wrough 
troy ounces. — 165 8,096 33 Spain . 85; 
| United 21. 
Rare-earth metals including alloys, ali ! 
formi o o rene eie 43 84 „ « via 2, Switzerland 7; West 
Rhenium: Metal including alloys, all á 
formi coe . 2 8 — All to France. 
Selenium, ele mental! 6 4 — West ares Éa Netherlands 1. 
Silicon, high- purit  - 220 196 Japan 106; 10; West Germany 
Silver: 
Waste and sweepings $52 $2 = 
E ux to West ; 
including allore n ^ Mainly Germany 
and partly t 
troy ounces. . 4,210 2,611 NA e in 1,862; United Kingdom 


See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities! —Continued 


Destinations, 1984 
Commodi 1983 1984 n 
" 8 Other (principal) 
METALS —Continued 
Tin: 
Ore and concentrate |... 26 ae 
cu ULL RD DECLA LU 179 185 1 Spain 58; United Kingdom 32; France 
Ash and residue containing tin ER 139 — United Kingdom 133; France 4. 
Metal including all 
S 57 94 Sa Janed Ki Kingdom m 16; 
Unwrroughhgt 460 141 ee ie ay pU Kingdom 45 Netherlands 23; 
Semimanufactures 165 95 6 Netherlands 22; United Arab 
Emirates 12; Yugoslavia 8. 
Titanium: 
Ore and concentrate 536 990 _. Yugoslavia 906; Switzerland 9. 
SA ae eI 8 2,278 1,981 South Korea 848; Yugoslavia 241. 
Metal including alloys: 

MMC CS 23 73 aoe vate Kingdom 46; West Germany 
Unwrought._____________ 67 22 ET West Germany 11; United Kingdom 
Semimanufactures 94 105 TD West eT aad 38; India 18; Switzer- 

Tungsten: l l 
Ash and residue COQUE DINE nee as 30 — West Germany 26; Austria 4. 
Metal including alloys: 
Serap ˙ AA 8 27 41 ES F ; Belgium- 
Unwrou ght. 24 44 = ne st Germany 3 88; Belgium- 
Semimanufactures 15 1 West Ge Germany 6: 6 Austria 3; Switzer- 
Uranium and thorium 
Ore and concentrate 155 158 — Cyprus 62. 
Metal including alloys, all forms: 
raniumnmnmn TEN 2 — All to West Germany. 
Thorium s 1 _. All to France. 
V. jum: 
Ore and concentrate d 56 -—- All to Hungary. 
Oxides and ides - 96 14 — West Germany 10; A geras Spein 1. 
ned idue containing vanadium 1,956 2,594 72 West Germany 2,46 
including alloys: 
D. ccc ui due 9 1 — All to 5 
Unwrought. - 0 6 — All to West y. 
Semimanufacture — ~ --~-- sem 
Ore and concentrate 4.320 18,938 A Eo nada 9,333; Austria 9,002. 
PPE es ONS Ee ey ST A ERO E 4,569 6,168 1 est German 2, 835; France 2,119; 
Blue powder 620 489 1 West Germany 115; ae 147; 
ee . Wes 
ltr ee ees 68 1,164 EN sa ug 980; Spain 81; eat Germany 
Ash and residue containing zinc _ _ — — 15,030 8,919 _. Sweden 3,147; West Germany 2,383; 
United Kingdom 2,089. 
Metal including alloys: 
] . ee 8,218 8,755 — West 5 y 3,688; France 44; Ja- 
pan 36. 
Unwrought. _ ..----------- $5,796 45,187 10,494 China 7, 133; Netherlands 5,554. 
„ 2,098 1 19 France 325; Saudi Arabia 310; West 
Germany 297. 
Zirconium: 
Ore and concentrate 5,062 5,112 -- Hungary 3,688; Yugoslavia 593; 
Argen tina 174. 
Metal including alloys 
J 4 37 — West Germany 35; Spain 2. 
Unwrou ght. ($ ($ — All to France. 
imanufacturess 57 4 — All to Albania. 
Ores and concentrates 1,242 42A -~- France 98; Spain 72; Venezuela 37. 
and hydroxides ___.____ 492 122 West German 31; Netherlands 22. 
Ashes and residues 19,062 19,662 — France 4,458; West Ger- 
Base metals including alloys, all 
1 MEM x 35 64 4  Belgium-Luxembourg 41; France 17. 


See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 


States Other (principal) 
INDUSTRIAL MINERALS 
e n. e. s.: : 
eura Corun um, emery, pumice, | 
IOCIS MUR yee 129,830 71,727 440 92285 ai Kingdom m 35,421; 
est Germany 4, 
Artificial: 
Corundum .........---.- 2,623 4,825 81 Wer 1,180; Austria 849; France 
Silicon carbid e 8.240 9,480 42 west Germany 2,493; France 1,404; 
Bulgaria 1,163. 
Dust and powder of and semi- 
precious stones incl diamond 
ilograma.. 483. 66 12 Portugal 36; Switzerland 5. 
Grinding and polishing wheels and 
JSC EE 23,116 26,824 983 West Germany 2,554; France 2,551; 
Saudi Arabia 1. 
Asbestos, crubde 61,164 57,659 SP "o Semen vany 15,804; France 5,700; 
apan 5, 
Barite and witherito 46,831 9,609 499 Norway 3,500; Libya 2,818; Ivory 
di Coast 1 400. 
Boron materials: 

Crude natural borates _~— 1,281 809 Ev Cyprus o. ; Yugoslavia 82; West Ger- 

many 

Elemental 12 20 — NA. 

Oxides and acids 15,197 19,062 2,102 West e e 4.184: 
Bro mine 10 18 m Pakistan 18 13; France 2; Swit- 
Cement 589,351 521,971 193 S Libya 151,802; Swit- 

zer 
Chalk. eee oe ee ms 4,991 8,083 ES ent Germany cd 2, 497; Yugoslavia 251; 
crude: "Brite 
tonite 40,798 38,144 __ France 18,257; Iraq 4,361; Sweden 

Chamotte earth.____________- 2,572 8,629 -. Tunisia 3,900; Switzerland 327 

Kaolin 44 19,981 33,918 62 France 24,728; Syria 3,236. 

Unspecified |... 2 -- 2,718 7,516 834 id 4,983; Switzerland 534; Tunisia 
Cryolite and chiolite 9... 56 139 Tí via 75; Switzerland 23; 

Ta 22. 
Diamond: . 
Gem, not set or strung.. . carata .— 2,054 1,230 T Heute cromo 462; Switzer- 
Industrial stones du 9,300 58.510 NA. 
Diatomite and other infusorial earth .. .. — 3,231 „003 A Austria L158 Yugoslavia 343; Swit- 
zer : 
Fel ; fluorspar, related materials: 
Feldspar |... 2-22. -- 86,431 85,469 -— Switzerland 15,524; West Germany 
| 13,981; Saudi Arabia 972. 
Fluorpaoeoerrrr L ~- 61,064 70,801 48, 150 west Germany 9,724; France 6, 202. 
Unspecified 542 164 — Greece 955. 
Fertilizer materials: 
Crude, n. es 22,586 24,973 -- France 11,340; Switzerland 3,538; 
Saudi Arabia 2,508. 
Manufactured: 
Ammoniaaa 46.775 91,170 ds mcr 5 ,489; Greece 20,708; Turkey 
Nitrogenouunss ~~ 901,631 854,465 65, 500 Turkey 311, ,687; India 164,328; Greece 
Phosphatic .._........-_- 710 362 (3) Austria 201; Kuwait 60; Malta 51. 
Potassic LL ~~ 87,924 129,887 SN Algeria 49,560; Japan 20,450; Greece 
Unspecified and mixed 581,426 582,988 3) China 168,908; me 68,675; West 
Graphite, natural .. 2,743 5,481 35 Austria atria 12 France 898; West Ger- 
and plaste r 12,167 14,806 S Switzerland 9,056; Sweden 3,101. 
J) 8 1 3 ae West Germany 2; 1. 
Kyanite and related materials 46 802 ue 694; 49; Netherlands 24. 
re v REC 85,936 40,472 __ Switzerland 37 170; France 1,539. 
um compounds: 
FTF 11,134 946 2 Netherlands 689; Spain 205. 
Oxides and hydroxides "66, 629 127,684 12 West Germany 80, 403; Austria 
27,255; Spain 16, 161. 
XX K T38 sa 


See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 
INDUSTRIAL MINERALS —Continued 


Mica: 
Crude including splittings and waste 


F 
Nitrates, erude LL LLL ccs 
Phosphates, crude _ ~~~ 
ico c RN 

Iron oxides and hydroxides, processed 
Potassium salts, crude .....— 
Precious and semiprecious stones ether 

Natural ud 3 kilograma.. .. 
Dec Aci. pes OE ERR 
Quartz crystal, piezoelectric T i 
Salt and brine. - - ------------- 


Gravel and crushed rock ME ues 


Sulfuric acid 
Talc, steatite, soapstone, pyrophyllite 
Vermiculite, perlite, chlorite ~ 


MINERAL FUELS AND RELATED 
TERIALS | 


See footnotes at end of table. 


1988 


498 


6,498 
T4.622 
51,174 


8,867 
1,861 


11 
29 


1984 


8 
314,781 


1,707 


8 


5.147 
6,557 


United 
States 


Destinations, 1984 
Other (principal) 


F 
Belgium-Luxembourg 104 


roro bis pit Spain 5. 


Yugoslavia 4 418; Switzerland 167; 


nani 50; Netherlands 48; Somalia 
France 2,509; West Germany 1,471; 
United Kingdom 659. 


West 500; United - 
rer dis "M 

Wat vestit 2,657; France 683; 
Austria 618. 

Soden 86,079; Greece 52,455; 
Netherlands 50,216. 


Israel 22,275; Greece 10,724; Turkey 
8,384. 


West Germany 70; Saudi Arabia 54; 
West i 481; Saudi Arabia 


; Switzerland 15; 1. 
— Ji 8 121: 
Arabia 85 


Austria 3; Switzerland 1. 
Switzerland 10 France ü: Libya l. 
n.. + Baudi Arabia 


2,252; France 1,809; Yugoslavia 
Israel 25; Caechoslovakia 20; United 


20. 

Wina par 100; i 

— 60. 50; Seritacrland 86. 

; Greece 29,805. 
West Germany 18,018; 3 9,095; 
Kingtoes (5,199, France 

iy em 8,881; Romania 2,830; 
Gree b. 624,241; <a 29,788; 

Yugoslavia 19 
Nigeria 8,030; France 611. 
ere era 

Norty 3.826 ; 40 
Makes oe West Germany 1,882. 


Switzerland 108; Austria 86. 
Austria 19; West Germany 16. 
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Table 2.—Italy: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1983 1984 ; 
* gae Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semico xe 347,867 528,489 68,800 Romania 140,698; Hungary 19,138; 
Austria 48,567. 
Gas, natural: 
i ic feet 2 1 a ely wo Denmark 
Peat including briquets and litter 214 299 — West 108: Saudi Arabia 63. 
Crude thousand 42-gallon barrels. — 1,641 1,480 — West Germany 1,296; France 184. 
Refinery products: 
Liquefied petroleum gas — do- 8,193 2,792 pane Frans 9.344, Lines 382 ; Egypt 292. 
Mineral jelly and car d- 454 1997 874 Netherlands 477; West 26. 
Kerosene and jet fuel do 9,685 11,418 800 Lab 4.460, b664, Egypt 1,412; ia 205 ,088. 
Distillate fuel oli da 4,225 18 "gi M 
Lubric antes do. ..- 4,099 4,254 1 France 661 West a 
um-Luxembourg 810 
Residual fuel oil... do... 16,213 18,688 1,818 Uni npon 2,590; Greece 1 163; 
Malta 1 
Bitumen and other residues 
€ 991 158 6 ne 192; Switzerland 168; Austria 
Bituminous mixtures do 49 28 Libya 2; United Kingdon © 
Petroleum cox KT 234 180 _. Austria 140; Switzerland 27 
"Revised. NA Not available. 
iTable prepared by Jozef Plachy. 
Less than 1/2 unit. 
Table 3.— Italy: Imports of selected mineral commodities! 
Sources, 1984 
Commodity 1988 1984 ; aa 
5 = is Other (principal) 
METALS 
Alkali and alkaline-earth metals | 
i metals 4,129 4,256 — West. Germany 2,246; France 1,974. 
Alkaline-earth metals 121 150 ~- Austria 64; West Germany 45. 
Aluminum: 
Ore and concentrate 
thousand tons_ — 1,182 1,281 (3 Australia 718; Guinea 467; Greece 41. 
Oxides and hydroxides 305,591 271,818 1.019 Frane 12,823; a 58,408; 
Ash and residue containing aluminum 88,641 124,402 um gross 100 25 2708 France 6,607; West 
Metal including alloys: 
SCIOD 26522 see cee 108,485 133,276 3, 088 Prane d West germany 81,251; 
Unwrought. ..----------- 254,498 291,820 82 T Germany 74,184; Netherlands 
Semimanufactures 112,435 118,168 5,327 West Ges 49,089; France 21,745; 
s Belgium- 12,539. 
Ore and concentrate... --——- 2 5 __ Au from West 
JJC 8 560 164 s ium-Luxembourg United 
Metal including alloys, all f 177 222 Belgi Luzenibourg 88 ‘Nether 
in orm es um- : 
1 alloys, all forms 589 61 NA 281 Belgium-Luxembourg 
; um- 
idi 194; West Germany 103. 
e des 
and hydroxides 
thousands $9 $12 -—- All from United Kingdom. 
Metal alloys, all forms 1 3 2 Mainly from West Germany. 
Bismuth: Metal including alloys, all 
formi o es a 39 69 Es waite Kingdom 47; West Germany 
Cadmium: Metal including alloys, all 
33300 ud MTM 185 107 c W France 18: United 
Cesium and rubidium: Metal including . 
alloys, all forma os 10 -- All from United Kingdom. 


See footnotes at end of table. 
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Table 3.—Italy: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 ; 
* nec Other (principal) 
METALS —Continued 
Chromium: 
Ore and concentrate 192,211 220,529 _. Albania 140,944; Re = y Am 
Oxides and 1,669 2,083 217 West Gee A 1447 T; Yugoslavia 139. 
—— ——M , y 
n including alles ali forms aem 122 244 eS United Kingdom. 187; France 24 
Oxides and hydroxides 18 161 184 RS Be piur Lazembonig 111; Finland 
Metal including alloys, all forms 827 409 8 France 114; West Germany 97; 
Belgium-Luxembourg 53. 
Columbium and tantalum: Metal in- 
cl alloys, all forms: 
Columbium (niobium) — -- ~~ 3 64 — France 62. 
OM oe 8 3 4 1 West Germany 2. 
and concentrate 2.214 4 -- All from Belgium- Luxembourg. 
Matte and speiss including cement 
EUN PES heme ei ne Sen PRN 20 874 _— Austria 831; Finland 22. 
and hydroxidees 886 860 4 Norway 119; West Germany 115; 
um- ; 
Sulfat 4,900 2,699 € Yugoslavia a 1,903; Czechoslovakia 480; 
Ash and residue containing copper 4,482 3.576 -. Austria 3,336; Canada 98. 
RE 82,442 112,008 3,224 West Ge 29,707; U Hed 
NN NEM EN rman nited King- 
: dom 28,51 "France 21,951 
Unwrou ght 306,726 836,680 251 Chile Y ,143; 51,241; Peru 
Semimanufactures 119,588 151,584 25 Francs 4,695; Wet Ger German 48,968; 
um- 
Gallium: Metal including all forms 2 5 — France 4. 
Germanium: Metal including all 
5 ue, = $89 $134 -- Belgium- Luxembourg $80. 
Waste and sweepings _ —_—__ do $8,025 $2,800 3513 Sred $1,426; Switzerland $390; 
and cias a nir a : | 
troy ounces. _ 4,858 6,516 4 sta was d on Africa 3,824; Swit- 
zer 
Hafnium: Metal neues ar all 
form = $2 $32 _— All from West Germany. 
Iron and steel: 
Iron ore and concentrate: 
: ted pvrit 
thousand tons_ _ 18,799 19,240 (* Brazil 2 715. Liberia 3,559; Maurita- 
nia : 
Pyrite, roasted. ........ 44 4,708 -- China 4,000; Belgium-Luxembourg 
48. 
Scrap ______ thousand tons__ 4,446 5486 282 France 215. 8 154 West Germany 1,687; 
Pig iron, cast iron, related 
materials ..----------- 383,071 417,031 3,767 Brazil 65,564; Venezuela 64,048; West 
Germany 56,820. 
Ferroalloys: 
Ferrochromium .......- 66,978 106,703 10 Repub ori of Soum Africa 50 
| 25: Greece ir 
Ferromanganes ee 64,719 115,780 ee Briss 46 72 Rapu 
Africa 82,928; ir 5706. 
Ferromolybdenum. — — — _ — — 1,066 1,247 9 Belgium Luxembourg 8 21; Nether- 
Ferronickel...-.-----—— 13,375 16,134 — France 6,025; Colombia $, 164; New 
ang vail n 
Ferrosilicochromium — — — — — 1,273 581 — West 
Ferrosilicomanganese 24.914 27,968 PpS Norway 2 19 sy 19,765 Re Retulas e Son 
Ferrosilicon. . _— 46,080 65,505 s Nawa y Bi 090; France 18,142; Weat 
rman 
Silicon metall 13,724 10,701 7 Norway 4, 4,878; France 3,163; Sweden 
Unspecified 6,475 9,028 276 


France 4,381; Brazil 1,248; Belgium- 
Luxembourg 794. 
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Table 3.— Italy: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
1983 1984 
Commodity United Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Steel, primary forms 
l tona... _ 168 21 France 866; i 
thousand 2,288 2, on 066; Belgium-Luxembourg 
Bars, rods, angles, shapes, 
3 m 148 984 1 France 287; West Germany 1 
ü Switzerland 125. á 
an 1,818 1,509 81 France 307 m Germany 222; 
Hoop and strip - da 195 222 0 France 80; West Germany 74; Austria 
Rails and accessories 
do- 128 107 8 „ Netherlands 15; 
Wire do- 68 83 ae e Yugoslav 
ni á © 14 Fer France 11. "s in 
pipes, Jas 198 à Wen Germany vo; France PC avert 
and forgi 
8 8 10 *$ West Germany 3; Spain 2; Yugoslavia 
Ore and trate 5,589 11,829 Iran 9, 
concentrate... LL Llc. dus 
NS NAAT eS QOO PI enn E 1,979 2,091 2 Netherlands 1,287; io 1257. Wart Germany 
Ash and residue containing lead.. - 2,201 1,068 257 Switzerland 431; France 211. 
Metal including alloys: | 

Scrap d 21,642 14,188 45 i P425; France 4,094; West 

Unwrought._________.__- 188499 — 14/48 — 10 West Gas Germany 28,2 orocoo, 

Semimanufacturess 2,868 2,176 4 Yugoslavia 1,558; Belgium. 

; West Germany 
170. 
Oxides and hydroxides _________ 215 416 30 Ya Germany a. United Kingdom 
Metal includi all forms 2 5 1 West Germany 2; United Kingdom 2. 
ium: incl alloys: 

Dee ee eee 2,217 2,580 2 West oet Germany TT9; Netherlands 682; 
Unwrought __ LLL ccc c 988 1,950 40 MS 992, France 550; Belgium- 
Semimanufactures 1.188 1.709 76 Pramen 060, Belgium Laxembourg 
Ore and metall 

€ 83 — -— 885,550 278,191 -- Gabon 151,109; Republic of South 
Africa 62,128; Brazil 21,996. 
Oxides __ 2-2 22-222 l22l2l2- 2,798 2,550 4 ium- 1,143; France 
Metal incl all forms 1 19 1,67 of South 
ee ee N 
Mercur 76-pound flasks... 804 8,998 ue Nether lands 2,204; Algeria 986; Spain 
Ore and concsdtrats —— T 2,360 4,488 904 Bir oin 2,211; Chile po^ 
Oxides and hydroxides _________ 47 86 zin Netherlands 69; West 17. 
— r 19 14 14 
Unwrought. .------------ 45 26 1 Belgium Luxembourg 10; West Ger- 
" Semimanufactures 111 149 15 Netherlands 74; Austria 42. 
Ore and concentrate 1 -— | 
Matte and speiss |... 2,016 4,261 124 Cuba 129 Austria 1,479; Nether- 
Oxides and hydroxides _________ 2,106 _- Cuba 1,647; Australia 386. 
Ash and containing nickel — — 145 62 — France 42; Greece 20. 
Metal including 

Scrap _._._____________ 148 87 ER PEE 54; Republic of South Africa 

Unwrought._..__________ 14,257 20,288 4801 Neth lands 4,403; Canada 2,266; 

Semimanufactures 7,596 2479 121 Westt Germany 855; United Kingdom 
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Table 3.—Italy: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 : 
i ee Other (principal) 
METALS —Continued 
Platinum-group metals: 
iuo m m—— thousands $2,229 $4,783 NA ir imm ia $2,468 $1,248 
ue, via > 7 
nited Kingdom 5. 
Maal including soys, unwrought 
thousand troy ounces. — 169 158 2 lii oer Kingdom E Switzerland 45; 
Germany 
Rare-earth metals including alloys, all 
ates alee Nac eh 63 54 — Austria 27; West Germany 2. 
Rhenium: Metal including alloys, all 
Beyer a san NONU A ce eae aay DIEN 12 * -— Mainly from Austria. 
Selenium, elementall“è““ll 29 86 — United 8 15; Japan 9: West 
Silicon, hich-purit 102 52 € Belge L um Luxembourg 85; Yugoslavia 
os tf Switzerland 2. 
Waste and sweepings 
value, thousands_ .. 32,372 $3,072 NA ee ; France $698; 
Metal including SEN unwrought l 
as d id troy ounces_ 10,227 12,610 NA West 614; Mexico 2,466; 
| 7 Switzerland 1300, 
— and arsenic, elemental . .... .. — 82 83 -— Sweden 90. 
Oundei se Se ek. 49 72 -- West Germany 41; France 30. 
Ash and residue containing tin 4 61 om France 30; Switzerland 20. 
Metal including alloys: 
Scrap ouo cee ee eek 8 — Zambia 2: N 
Unwrou gt. 5,765 5,962 di EU 200675 Malaysia 1,266; Bra- 
Semimanufactures |... 223 251 9 West Germany 1 16; United Kingdom 
; France 
Titanium 
Ore and concentrate 6,314 22,882 -- Canada 17,825; a of South Af- 
rica 2,621; Australia 2,165 
OX as oi ee a 45,832 39,053 351 West Germany 15,460; France 8,669; 
Belgium- Luxembourg 4,518. 
Metal including alloys: 
%% — 8 1.740 2,356 853 Austria 1,834; West German 105. 
Unwrou ght 43 81 — United Kingdom 33; France 
Semimanufact 208 869 85 West Gers : 99; United Km 
A ni m 
72: Japan 2 
Ore ard EEE E iet 54 157 -. Canada 118; Austria 20. 
Oxides and hydroxides _ — ete È) — All from France. | 
Metal including alloys: : 
CCC ae 
Unwrought_ _ ~~~ ~~~ 23 20 — France 7; United 3 4; 
Belgium-Luxembourg 3. 
Semimanufactures 60 57 5 Want Germany 14; France 12; United 
Uranium and moram. 
and concentrate 7 48 -— Netherlands 23. 
Metal al including alloys; all forms: 
masa dum ĩͤ eas LE 4 1 M All from United pem 
Thorium JJ a 2 -— All from Netherlan 
Vanadium: 
Ore and concentrate... SN 3) NA NA. 
Oxides and hydroxides 106 135 -— Austria 55; West Germany 80; China 
Ash and residue containing vanadium 1,923 1,511 -- Austria 783; West Germany 559. 
Metal including alloys: 
Scrap A m () — All from West Germany 
Unwrought. _ 4 5 _. West Germany t Belgium- 
mbourg 
Semimanufactures _._..._ _ 23 1 — All from West Germany 


See footnotes at end of table. 
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Table 3.— Italy: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 Er 
d hee Other (principal) 
METALS —Continued 
Zinc: 
Ore and concentratoo — 201,564 291,425 ae ETA 116,699; Peru 54,788; Ireland 
Oxides |... 2 ------- 1782 5,419 2 West 1,837; France 968; 
N „een 
Blue powder 1,626 1,705 cs = armany 616; France 591; Nor- 
em 
Matte... ---------------- 768 86 West 3,841; France 2,401; 
= = Se ere Frm 
Ash and residue containing zinc. _ .. — 6,596 6,078 17 West Germany $,280; Greece 606; 
p Belgium-Luxembourg 858. 
Metal including alloys: 
e uci i 11,001 18,078 TEM 99 6,680; West N 2,687; 
Unwrought.-----------—- 715 105,906 50 West i Gennes 4; Be 
s om 7 ng 20,696; N lands 
Semi manufacture 704 4,901 1 West Germany AE Belgium- 
Zirconi ° | Bd = 
Ore and concentrate 75,085 71,099 55 Australia 53,444; Republic of South 
ad Africa 16,921. 
apc neg E Seer ee 1 9 -- France 5; West Germany 4. 
Unwrou mt 8 1 -- All from 
imanufactures 20 21 18 West Germany 6; France 2. 
Other: 
Ores and concentrate 7,556 1.197 zu Cuna 1,000; United Kingdom 144. 
and hydroxidees 499 711 9 ; France 218. 
Ashes and residues 61,720 47,401 429 Republie of South 42,043; Yu- 
Base metals including alloys, all forms 25 21 is P, prey eat ER 14. 
INDUSTRIAL MINERALS 
N on E Coronduid: emery, pumice, | 
FCC 2,988 2002 120 Greece 1,556; Yugoslavia 135; West 
Artificial: 
Corundum ~~~ 21,448 26,784 472 Austria 7,521; West Germany 5,172; 
f ugoslavia 4,252. 
Silicon carbidee 9,477 12,808 -- Norway el yr aed 2,591; West 
Dust and powder of precious and semi- saad i 
precious stones incl diamond 
sm der 2,219 2,465 483 Switzerland 965; Ireland 788 
Grinding polishing wheels 
3ͤ 8 2,798 8,561 22 Austria 1,251; West Gemany 711: Yu- 
via 308. 
Asbestos, crude LL __ 41,620 41,421 130 Canada 17,791; Republic of South Af- 
rica 11,275; 5,222. 
Barite and witherite 14,424 11,787 -- Spain 5,162; Ireland 3,150; France 
Boron materials: E 
Crude natural borates 158,521 181,086 4925 Turkey 141,940; Netherlands 32,401. 
[| MAGNITUD COMITER AERA NA 1 _. All from West 
Oxides and acids 1,744 2,604 11 pb e 1,852; L Yugoslavia T9 tg 
ae 5 ĩͤ M wee me 1,278 1,787 a = 1, 3 Prane 178.568 ; 
Chalk... --------------- 21,448 87,067 — France 87,011. ' 
tonite ———— Á— $9,590 49,559 451 — Greece 44,701; West Germany 1,277; 
Chamotte earth... 2S2 - 69,614 78,855 2,751 France 50, 558; West Germany 10,125; 
Czechoslovakia 9 
Kaolin 586,700 608,297 128,047 United X cd 532; n Ger- 
man 
Cryolite and chiolite 830 298 NA Denmark 144 558 0 3 
Gem, not set or strung____ carata._ 171,443 198,540 NA jum-Luxembourg 89,201; India 
Mn Switzer 81,577. 
Industrial stones da 114,618 179,458 m . 116,304; 
ee 41,115; United King- 
Diatomite and ether infusorial earth .. .. — 5,847 4,658 305 France 3, 37 1; Spain 815; Iceland 210. 


See footnotes at end of table. 
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Table 3.—Italy: Imports of selected mineral commodities! —Continued 


See footnotes at end of table. 


Sources, 1984 
Commodi 1988 1984 ; 
y use Other (principal) 
INDUSTRIAL MINERALS —Continued 
; fluorspar, related materials: 
Moor 8 14,419 13,117 878 France 5,066; West Germany 3,722; 
Fluorspar 88,099 97,836 S Switserland 1,836. 15,219; Republi 
PE EELEE E E N qo : nc pain ce ublic 
U i 21,580 17,608 18 cl South Arion = 27 8 719. Í 
nspecified _......_.__. ~~ ; ; orwa 
Fertilizer materials: f 
Crude, n. 2,808 4,158 191 West Germany 2,914; France 944; 
Malta 233. 
Manufactured: 
Nus: c n 285249 290649 IBE Austria 93124, West Germany 
rogeno us A 124. 
78,592; Romania 33, 158. 
Phoaphaticc --- 114.063 157,817 7,495 5 Tunisia 44, 674; France 
Potassic_._—-------------- 615,142 671,217 -- Israel 211,634; U.S.S.R. 136,296; East 
Germany ,154. 
Unspecified and mixed 818,837 718,406 290,508 Tunisia 83,292: West Germany 
11,265; Yugoslavia 56,610. 
Graphite, natura 4,064 6,280 14 West . 1,853; Austria 1,072; 
Gypsum and plaster ___.___..._ _- 11,619 9,470 1,495 8 0 4,624; Austria 1,681; 
en ey a OEP 8 213 294 -— Japan 137; Chile 81; Netherlands 34. 
Kyanite and related materials 28,718 86,857 1,094 Republic of South A Africa 20,150; West 
rmany 8,7 pain 8,830. 
7777» eg Be ee 631 847 — Y 408 Won Ge Germany 829; 
NOME 80. d 
ium compounds: 
| gp ee 300 AA AE EE 716,096 23,141 Sa ki ee 21, 425 United Kingdom 600; 
Oxides and hydroxi dees 80,897 90,310 868 Greece 38,596; Austria 10, 213; 
Netherlands 1 10,159 
Others noo conne eat EccL 8,883 4,219 West Germany 4,162. 
Crude including splittings and waste 896 1,297 186 err 569; Netherlands 115; Austria 
Worked including agglomerated ö 
apli rani = S 845 450 18 3 165: France 91: 
Nitrates, crubd L2 ccc c- 1,911 396 SN Bar bby te ieee den dikes 274; Nether- 
lands 66; Czechosl ovakia 20 
Phosphates, crude __— thousand tons 1,554 1,449 132 Morocco 613; Israel 280; Togo 208. 
Phosphorus, elemental -------- 22 2 __ All from West Germany. 
Pigments, mineral 
Natural, cru(ds 565 262 NA NA. 
Iron oxides and hydroxides, processed 16,428 19,666 370 West Germany aS 035; Belgium 
Luxembo ,409 : France 1 089. 
Potassium salts, crude ~~ 11,687 10,757 — France 8, 405 West Germany 2, $25. 
Precious and semiprecious stones other 
Natura kilograma 57,125 78,370 7,811 Brazil 29,771; West Germany 12,377. 
) do 5 5,914 NA Switzerland 25 205; West Germany 
1,213; France 556. 
Pyrite, unroaested. |... 262,818 186,607 Low Norway 62,388; Finland 27,797; 
Alban ia 27,315. 
quarts crystal, piezoelectric kilograms... 8 1,304 NA A. 
t and brineZt 378,105 706,662 1 Netherlands aioe 1; France 241,280; 
Sodium compounds, n.e.s.: Carbonate, QA 
manufacture 39,981 81,808 m DS via 10,845; Switzerland 
10,899; Romania 4,730. 
Stone, sand and gravel: 
Crude and partly worked _____ 661,968 885,252 5,082 Spain 289,741; Finland 139,951; Bra- 
Worked... --------- 5,801 9,646 19 1 174 2.569. Greece 1,855; Yugoslavia 
Dolomite, chiefly refractory-grade __ 1,699 2,885 2 west Germany 1,480; France 411; 
Netherlands 330. 
Gravel and crushed rock 14,277 16,097 7 LA wien 61 9185 France 10,399. 
other than dimension 75 208 -- West Germany 188 
que and qu 53 43,196 40,188 186 Switzerland 3 563; Yugoslavia 4,005. 
other metal eae 989,902 i 554 France 568,812; 2. West Germany 


102,078; Switzerland 98,794. 


Sources, 1984 
Other (principal) 
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Table 3.—Italy: Imports of selected mineral commodities! —Continued 
Commodity 1983 1984 United 
States 


INDUSTRIAL MINERALS —Continued 


Elemental: 
ue including native and by- 
product__..~___.______ 


Colloidal, precipitated, sublimed .. 


Talc, steatite, soapstone, pyrophyllite 

Vermiculite, perlite, chlorite. . ~~ —— 

Other: 
Crude 


Slag and dross, not metal bearing 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 

Carbo 


coal. do 
Lignite including briquets do- 
Coke and semico kee do 


Peat including briquets and litter 


Petroleum: 
Crude. thousand 42-gallon barrels_ — 


Refinery products: 
Liquefied petroleum gus - da- 


Mineral jelly and wax — do- 
Kerosene and jet fuel do- 


Distillate fuel oll! do- 
Lubric ante do- 
Residual fuel oil do- 
Bitumen and other residues 

ueri SERE, RES 


114,140 


1,209 
80 
10,879 


376,160 


68,131 


57,600 


87,371 


142 


Saudi Arabia 74,643; Poland 67,051; 
France 65,373. 
is alavia 118. ; France 185; 
All from 
Spain 48,681; Austria 1,255; 
Yugoslavia 7 ,182. 
Austria 13,065; France 6,808; 
Be ium-Luxembourg 3,210. 
U.S.S.R. 25,792; Greece 15,181; Re- 
public of South Africa 9,108. 


West Germany 7,756; U.S.S.R. 7,619; 
Spain 7,563. 

West Germany 2,433; France 1,103; 
Austria 829. 


France 45; West Germany 45. 


France 2,559; Weet i id 1,393; 
United Kingdom 

France 11,819; West Ge diny 5,083; 
Netherlands 3,021. 


Republic of South Africa 228; 
.S.S.R. 69; Australia 62. 
Australia 2,785; Poland 2,354; 
Netherlands 2,060. 


Mainly from France. 
Ba ae Germany 35; 


icu 3 i Pons 70; Poland 


USSR. 306,129; ria 265,165; 
Netherlands 200, 
West German y 58,285; U.S.S.R. 


17,406; Austria 8,545. 
Libya 85,440; Iran 64,288; U.S.S.R. 
62,302. 


ia 3,890; Libya 2,851; Saudi 
Kuwait 4,484, Yugoslavia 2,366 
uwait 4,484; via ; 
Libya 2, 174. 
West German 20 y 50; Hungary 47; Yu- 
via 20. 
Brazil Soa ana Kingdom 145; 


Spain 1 

Romania 16,050; Algeria 8,144; Ku- 
wait 7 561. 
N German y 151; France 128; 


reece 
Kuwait 27,825; U R. 20,499; 
Venezuela 12,80 
Yugoslavia 468; Austria 32. 


France 3; Sweden 3; Net Netherlands 2 
U.S.S.R. 728: United Kingdom 409. 


Revised. NA Not available. 
1Table prepared by. Jozef Plachy. 
WLess than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The private company Tonol- 
li, left Sameton S.p.A., the joint private- 
public venture for the recovery of secondary 
metals, owing to financial difficulties. 
Government-owned SAMIM thus owned 
100% of Sameton at yearend. With this 
change, SAMIM acquired control of Tonol- 
li's secondary aluminum subsidiaries, Me- 
talsa and Alluminio. 

Iron and Steel.—Nuova Italsider orderod 
a 130,000-ton-per-year electric galvanizing 
plant from Italimpianti S.p.A. This plant 
should be completed during 1987. The new 
galvanizing plant was designed for possible 
Zincrox production. The Zincrox is a new 
galvanizing process that produces highly 
corrosion-resistant materials. Products of 
the new plant may be used by the auto- 
mobile industry. 

Deltasider S.p.A. (Delta) ordered a hot 
rolling mill from Ponini Farrel di Castelan- 
za S.p.A. The new mill will be part of 
Delta’s Aosta works. Plant capacity should 
be 23 tons of steel per hour. Completion 
date was set for the end of 1986. 

Societa Europea Tubifici e Acciaierie 
S.p.A. placed an order with Voest-Alpine 
AG of Austria for a new continuous bloom 
caster. The caster will have five strands 
making square blooms of 120 to 250 millime- 
ters, rectangles of 120 to 250 millimeters, 
and rounds of 120 to 250 millimeters. 

Beltrame S.p.A. started sequence casting 
at its Vicenza works and brought the sixth 
strand of its Danieli continuous caster on- 
stream. At Nuova Italsider’s Campi works 
in Genoa, a new controlled pressure pouring 
(CPP) slab caster started production in the 
spring. The machine was built by Ital- 
impianti under Amstad license. The Campi 
CPP was claimed to be the world’s largest. 
Installation of this unit completed modern- 
ization of the Campi works, which included 
updating the electric furnace, installation 
of ladle treatment and degassing plant, and 
modernization of the plate mill. 

The 200,000-ton-per-year coil plating 
plant at Patrica, Frossinone, operated by 
. Lavemetal S.p.A., started production in the 

spring. Plant products included aluminiz- 
ed and zinc-aluminum-alloy-coated sheets 
made under license from Italy's Metallurgi- 
cal Research Center. Nuova Italsider pro- 
vided assistance during the design and con- 
struction of the plant and will market the 
products. 

As part of the restructuring of the steel 


industry, efforts were made to arrange par- 
ticipation of private sector companies in the 
management of Finsider’s  Cornigliano 
works in Genoa. 

Lead and Zinc.—Domestic mines contrib- 
uted about 53% to the country's lead metal 
production and 21% to zinc metal output. 
SAMIM and Pertusola were the major mine 
producers of lead and zinc. 

During October, production stopped at 
the Masua Mine, in Sardinia and operated 
by SAMIM, because the tailings ponds were 


full. Permission to build new ponds was 


delayed in the light of the disastrous col- 
lapse of the tailings dam at the Prestavel 
Mine. Influx of water continued to be a 
problem at Masua, and studies failed to 
locate exactly the points of water entry. In 
addition, exploration near the mine con- 
tinued in an attempt to locate new mineral- 
ization near the Alice ore body. 

At Porto Vesme, Sardinia, a zinc electro- 
lytic plant rated at 80,000 tons of zinc per 
year came on-stream alongside of SAMIM's 
Imperial smelter complex. 

Pyrite.—At the Campiano Mine, the prob- 
lem of high temperatures underground was 
resolved by the completion of installation of 
a powerful air-conditioning unit in the 
shaft. The mine water was naturally acid 
and a system of ponds with lime treatment 
was installed. 


INDUSTRIAL MINERALS 


Fluorspar.—Sardinia remained the larg- 
est producer of fluorspar, and most of the 
Sicilian mines were owned by Mineraria 
Silius S.p.A. In Trentino Province, in north- 
ern Italy, a serious disaster halted produc- 
tion at the Prestavel Mine. A tailings dam 
broke and water mixed with mud destroyed 
housing in the village of Stava and killed 
250 persons. 

Stone.—Scarce data on activities of the 
stone industry of Italy indicated that 75,000 
persons worked in quarries that produced 
various kinds of stone. Aggregate produc- 
tion was 6 million tons, of which 1.5 million 
tons was the noted white marble of Carrara. 

Sulfur.—Impianti Gas Internationale 
S.p.A. completed a 30,000-ton-per-year sul- 
fur recovery plant at Priolo. At yearend, the 
plant was not in full operation because of 
low sulfur content of crude oil processed in 
the refinery. 

A 18,000-ton-per-year plant for recovery 
of sulfur went on-stream in the Raffineria 
di Roma petroleum refinery near Rome. 
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MINERAL FUELS 


The energy supply of Italy remained de- 
pendent on large imports of solid, liquid, 
and gaseous fuels. Domestic production of 
energy carriers was modest and inadequate 
to meet the country’s demand. 

Coal.—Domestic production of coal was 
limited to output from two opencast mines, 
Santa Barbara in Tuscany and Pietrafitta 
in Umbria. To improve the domestic coal 
supply, the Italian Parliament gave final 
approval to a plan to reactivate the Sulcis 
coal mines in Sardinia. The legislation allo- 
cated the equivalent of $250 million to ENI 
to cover expected costs. Actual work started 
in the summer. The initial plan called for 
production of about 300,000 tons of coal per 

year in 1990. By the mid-1990's, 
hen output should reach 1.7 million tons of 
coal per year, most of which will be used by 
the powerplant at Porto Vesme. Italy’s 
dependence on coal imports will not be 
drastically changed with its new production 
of coal in Sardinia. Carbosulsis S.p.A. was 
developing a flotation process capable of 
removing most of the sulfur content of the 
Sulcis coal. 

After 5 years of research, Snamprogetti 
S.p.A., the engineering company of ENI, has 
developed the Reocarb method to produce a 
coal slurry with a coal content ranging from 
10% to 75%. This new process uses less 
water because of additives patented by 
Snamprogetti. The additives make it possi- 
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ble to obtain a high fluidity and pumpabil- 
ity with less water than usually requirod so 
that the manufactured slurry can be used 
directly for burning. However, special burn- 
ers, manufactured by Snamprogetti, have to 
be used. In Italy, one plant, with a capacity 
to produce pumpable slurry from 100,000 
tons of coal per year, was operational in 
Livorno, and a license for the process was 
sold to the U.S.S.R. 

Petroleum and Natural Gas.—Explo- 
ration was conducted by AGIP in the Ticino 
area between Piedmont and Lombardy. The 
exploratory well at Galliate, Piedmont, was 
planned to reach to over 8,000 feet in depth. 

The Chevron Oil Co. reached an agree- 
ment in principle to sell all its retail oper- 
ations to Isab S.p.A., a local company. Chev- 
ron was the fourth company to abandon the 
market in Italy, and the Government of 
Italy was concerned about the trend. How- 
ever, no concrete steps to improve condi- 
tions under which foreign companies oper- 
ate in Italy have as yet been taken. 

At yearend, the French-owned Total S.A. 
also closed its 60,000-barrel-per-day Aquila 
refinery in Trieste. According to Total’s 
announcement, this facility will be used as 
coastal petroleum storage. Closure of the 


refinery resulted in the loss of 490 jobs. 


1Physical scientist, Division of International Minerals. 
1 values have been converted from 
Italian (Lit) US. dollars at the rate of 
Lit] 909 US$! .00 for 1985 
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. metal and nonmetal 


The Mineral Industry of Japan 


By John C. Wu: 


Japan’s mining industry continued to 
face problems of low metal prices, high 
production costs, depleting ore reserves, 
increasing substitution of industrial raw 
materials, and appreciation of the Japanese 
yen. Despite increased mine production of 
gold, lead, silver, and zinc, most Japanese 
nonferrous metal mining companies were 
reportedly operating at a loss. In an effort 
to assist the nonferrous metal mining indus- 
try, the Ministry of International Trade and 
Industry (MITT) planned to extend a $21 
million? emergency loan to 19 domestic 


copper, lead, and zinc mining companies 


that suffered from a drastic decline in 
domestic market prices of copper, lead, and 
zinc. MITI was to make the loan 
available to the financially troubled mining 
companies at a low interest rate of 3.8% per 
annum in early 1986.* 

According to MITT's annual survey con- 
ducted in April 1985, the number of domes- 
tic operating metallic mines declined fur- 
ther to 59 from 67 in 1984, while the num- 
ber of nonmetallic mines remained at 679. 
However, the number of employees in both 

ing declined from 
9,242 to 8,950, and from 16,108 to 15,811 in 
1985, respectively. The eight metallic mines 
that closed in fiscal year 1985 were four gold 
and silver mines, one lead and zinc mine, 
and three others. Depletion of ore reserves 
was the main reason for closing the metallic 
mines. 

The only bright spot of Japan’s mining 
industry was the opening of Japan’s largest 
and richest gold mine, the Hishikari, in 
mid-1985. According to Sumitomo Metal 
Mining Co. Ltd., the owner and operator of 
the mine in southern Kyushu, ore grade 
during 1985 averaged 4.82 troy ounces of 
gold per ton of ore. Also in 1985, two addi- 
tional promising gold deposits, reportedly, 
were discovered by the Metal Mining Agen- 


cy of J Ey in the Hokusatu and Kushikino 
areas of in southern Kyushu. 
Ore grades ranged from 0.40 to 0.48 troy 
ounce of gold and from 0.71 to 0.80 troy 
ounce of silver per ton of ore. 

Japan continued to build its stockpiles of 
chromium, cobalt, manganese, molybde- 
num, nickel, tungsten, and vanadium. By 
the end of fiscal year 1985, ending March 
1986, the amount of the seven metals stock- 
piled by the Government and by joint 
Government-private programs was ex- 
pected to increase to a 9-day supply each, 
while the private program was expected to 
increase to a 3.6-day supply. The stockpile 
of the seven metals by the three programs, 
representing a 16.8-day supply at the end of 
fiscal year 1984, ending March 1985, was as 
follows:* 


tity 
Commodity pieni 
tons) 
metal content 72 
F um, gross . 24,598 
gross 5 26,792 
Ff... 115 
um concen ere 
N metal content 
concentrate, gross weicht 111 


Because of the tightening of MITT’s bud- 
get, the total stockpile of the seven metals 
by the three programs was 14.4 days below 
the target of a 36-day supply for fiscal year 
1985. 

In the metallic mineral processing sector, 
the primary aluminum industry was still in 
great difficulty with no prospect of recov- 
ery. Production of primary aluminum de- 
clined further to its lowest level since 1963. 
Production of most base metals increased 
only slightly from that of 1984 because of 
stagnant domestic demand. Production of 
precious and minor metals was higher than 
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that of 1984 owing to the growing demand 
by the country’s expanding electric, elec- 
tronic, and high-technology industries. Pro- 
duction of iron and steel remained relative- 
ly unchanged. Japan remained the world’s 
second largest steel producer; one of the 
major metal producers of copper, nickel, 
titanium, and zinc; and one of the world’s 
top three metal producers of bismuth, cad- 
mium, gallium, germanium, indium, and 
manganese dioxide. 

In the industrial minerals mining and 
processing sector, production of limestone 
was down moderately because of reduced 
demand by the cement industry. The ce- 
ment industry was still undergoing re- 
structuring to reduce installed capacity 
to 100 million tons per year. Its output 
dropped to the lowest level since 1977. 
Production of fertilizer materials and crude 
iodine remained at about the same level as 
that of 1984. However, exports of iodine 
were higher because of growing overseas 
demand. Japan remained the world's larg- 
est producer of iodine and one of the major 
producers of cement, limestone, and nitro- 
gen fertilizer materials. 

In the mineral fuels sector, Japan's coal 
mining industry suffered again from two 
more major coal accidents in Hokkaido and 
Kyushu, claiming 73 lives. In September, 
MITI appointed its Coal Mining Council to 
study the next 5-year period of Japan's coal 
mining industry on possibly lowering do- 
mestic coal production and relaxing the coal 
import policy. The Council was expected to 
Submit recommendations by mid-1986. Ja- 
pan's crude oil and natural gas — a 
remained small but increasing owing to 
commissioning four new oil and gas fields 
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offshore Niigata and Fukushima. Japan 
continued to import essentially all of its 
crude petroleum and 95% of its natural gas 
requirements. Imports of natural gas in the 
form of liquefied natural gas (LNG) reached 
a new record high, accounting for over 77% 
of the LNG traded in the world market. To 
liberalize imports of refined petroleum 
products, new legislation was finally passed 
by Japan’s Diet in December and was ex- 
pected to become effective in January 1986. 
According to the Economic Planning 
er J apan’ s economy, as measured by 
the change in real gross national product 
(GNP) in 1980 constant dollars, grew slower 
at 4.5% in 1985 compared with 5.1% (revis- 
ed) in 1984. The slower growth in the Jap- 
anese economy was a direct result of a 
smaller increase in the industrial output 
of mining and manufacturing reflecting 
a deceleration of exports caused by the 
Stronger Japanese yen. The output of the 
machinery industry, which fueled the im- 
pressive growth of Japan's industrial pro- 
duction in 1984, rese only 9%. As a result, 
the increase in industrial production of 
mining and manuf: ing decreased to 
4.5% compared with 11% in 1984. In 1985, 
Japan's GNP in 1980 constant dollars was 
estimated at $1.2 trillion, and in current 
dollars was estimated at $1.3 trillion, about 
one-third of the U.S. GNP. The inflation 


ightly 

2.196 from 2.296 (revised) in 1984. Despite a 
smaller increase in export earnings, Japan 
managed to score another record-high trade 
surplus owing mainly to substantially lower 
import bills of crude petroleum resulting 
from the lower price of crude oil in the 
world market. 


PRODUCTION 


Mine production of most nonferrous min- 
erals was up slightly except for copper, 
manganese, and molybdenum. Mine output 
of gold rose sharply because of the startup 
of mining operations at the Hishikari gold 
mine in southern Kyushu. The drastic drop 
in mine output of manganese was attribut- 
able to the permanent shutdown of the Ooe 
manganese mine in Hokkaido. Mine produc- 
tion of most industrial minerals was down 
except for barite, bentonite, and dolomite. 
Mine output of limestone was down by more 
than 6 million tons because of reduced sales 
to the cement industry. Mine production of 
coal dropped to another record low result- 


ing from a major coal accident in northern 
Hokkaido. However, domestic production of 
crude petroleum and natural gas increased 
moderately owing to increased output from 
oe new oil and t and gas fields commissioned in 
1984. 

In the mineral processing sector, metal 
production of most base metals including 
primary aluminum, copper, lead, and zinc 
was lower than that in 1984 primarily 
owing to higher production costs and lower 
import metal prices resulting from the ap- 
preciation of the Japanese yen. However, 
metal production of most minor and pre- 
cious metals was higher because of strong 
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demand by the growing machinery and 
electric industries as well as by the expand- 
ing high-technology industry. Production of 
iron and steel was at about the same level 
as that of 1984, while production of special- 
ty steel reached a new record high in 1985. 
Production of cement continued downward 
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because of reduced exports to the Middle 
East and a stagnant domestic market. Pro- 
duction of refined petroleum products was 
down because of reduced demand for kero- 
sene and heavy fuel oil resulting from the 
continuing oil conservation programs and 
substitutions of coal and LNG. 


Table 1.—Japan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984 1985 
METALS 
Aluminum: 

Alumina, gross weicht thousand tons 1,944 959 1,065 1,172 978 
Regular grades do_ 771 851 256 281 221 
Habu 3 da- 6 4 8 4 5 

e Secondar g/ da- 840 761 802 819 861 
Oxide, ea ae eer ee a 6,288 6,446 1,596 9,698 8,248 
eI ae Ree BECHER é 890 260 278 258 296 
ere — (equivalent of arsenic acid) 95 *100 900 500 500 
7 NE ESC ae nee 478 486 578 568 642 
Colca ed ERA m MEO 1,977 2,084 2,214 2,428 2,581 
Chromite, F 10 11,129 7,420 11 
dea ined Eon enano vod DC 9028 8,785 2786 8,452 9800 
n y A 2,421 1.942 1,871 905 1,277 
Columbium and tantalum: Tantalum metal 58 44 40 *45 *45 
output, metal content᷑ -- 51,518 50,658 46,045 48,809 48,208 
Blister and anode: 

Primar A 600 821,100 
Secondar/ 50, 100 98, 100 117,800 107 130,800 
»» eee a 980,100 1,046,800 1,061,900 929,000 932,600 
Primary 948,158 1 821,064 802,841 
Secondar ?? 120,158 126,816 147,878 114,092 183,636 

TOÀ] onec mecs 1,050,120 1,074,974 1,091,929 985,156 
Gallium metal* 322272 tee ĩð v 8 8 7 8 17 19 

um: 

e , ee 12 10 11 11 14 

MEME a e c e eee 11 7 7 8 10 

Mine output, metal content 

troy ounces. — 104 101 104 159 

Mal. c eo 8 do- 1,214 1,271 1,296 1,842 1 

Indium metalln¶xLxnALLnS da- 482 449 482 482 
Iron and steel: 
Iron ore and iron sand concentrate: 
Gross . tons 442 862 298 824 888 
Iron content a 275 227 185 202 212 
pyrite concentrate (50% or more Fe) - 
eee 808 827 829 225 218 
and blast furnace ferroalloys 
io da- 80,048 77,658 12,986 80,408 80,569 
. oM M EM ue 
— 244,185 214522 — 180526 217.058 
Ferrosilicon n 284,524 192,872 157,989 158,886 150,167 
Silicomanganese . 269,879 288,061 216,916 
Proch aaa aligon 5 10,469 9,845 7,152 6,451 9,468 
Calcium silicon 2,590 3 2,857 1,724 496 
Ferrocolumbium S EAA 825 1039 580 1,081 1072 
Ferromolybdenum m 8,056 8,418 8,104 8,299 8,148 
Ferrotungsten. . ------------ 362 829 200 144 114 
Ferrovanadium —__ ~~... - 4,068 4,465 2,821 8,788 8,858 
Unspecifiedʒlw c2. 8,167 2,909 2,159 2,121 2,575 
Total® -—— Lu ee EL 1,659,898 1,568,843 1,212,126 1,481,547 1,401,541 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) — 


Commodity 1981 1982 1988 1984 1985 
METALS —Continued 
Iron and steel —Continued 
Metal tinued 
Steel, crud thousand tons. — T101,076 99,548 91,179 105,586 105,279 
Of ordinary steels .. da 79,797 77,552 7 781 
Of special steels ss 18,281 18,660 18,286 16070 16 
Mine output, metal content 46,922 45,878 46,888 48,785 49,951 
Primary 5 nune uneree e 175,871 188,182 208. 288,816 706 
EILNE NI RONDE BN OHAIN 141 646 119,068 118517 129,179 133.257 
an 5,061 5,555 6, 7,108 8,458 
Secondary.____._._______________ 28,487 21,670 18,012 15,656 20,894 
Manganese: 
Ore and concentrate: 
Gross weight C 20.969 19:928 19:560 15 21,140 
Manganese con' —— am — ww Sw & ow & — 9 5,562 
Ordi oo Se emet Ii 45,990 41,182 4 49,081 
/·ö˙ y m.. 88 4,282 8,878 4.681 
Metal content of concentrate 14 91 97 147 98 
jͤͥ en ee et ener ee $92 488 498 565 
Nickel metal: 
J ERU ee ³ A ee a TE 28,791 28,827 28,81 28,856 28,258 
Ni content of ferronickel |... ----.-- 60,080 45,789 50,842 54,285 
611!!! a ae ee 86,799 83,857 69,551 74,198 711,493 
Palladium metal troy ounces. 25,148 21,862 87 43,708 
um metall = 
Platinum metall 33 10,521 15,411 21,460 19,523 22,216 
Lanthanum oxide 221 118 160 235 254 
um metalllllʒl 2222 c22222l2- 852 628 *630 690 
Selenium, elemental |... _ 428 410 433 465 497 
Metal uL oe 8 11,906 8,124 EMT 8 — 
High-purity 2 2 S2 22222222. 594 605 652 908 1,471 
"Mine output, metal content 
primary paste aie 0252 41,578 oH 50,952 82217 
Tellurium, eie mental. 62 65 463 
Mine output, metal content 561 529 T600 485 510 
Metal, smelter ___.______.__________ 1,814 1,296 1,260 1,954 1,891 
mx xd 
Sl a aa a a HIE TONER 24,988 16,850 10,590 15,868 21,414 
a ee m ae eg i 177,600 185,648 198,010 206,842 218,851 
1 — metal content 681 475 477 526 
EES EAEE AE T 1,775 1,842 2,688 
Gunes meta!ll!ll kilograms. — 2,619 4,000 4,000 5,000 
Mine output, metal content 242, 251,856 255,712 252, 258,021 
Oxide / 8 64,785 64,796 72,194 71,065 
Primar 575,645 549,010 579,021 644,360 629,504 
JJ 8 144,789 169,407 171, 01 f 
Secondary 44, 6 162,817 160,652 
OE) ee oe EL uic 41 45 *45 *45 * 
dos MEER i NER DEDRUEN 4,020 4,820 4,900 6,250 *6,100 
INDUSTRIAL MINERALS 
PP. ³ꝛ˙ m ee c 3,950 4,185 *4,000 *4,000 *4, 
OMEN UC ENSE TR v S Eee PS 56,869 ,492 69,699 66,018 16,997 
Bromine, elemental’ !!! 12,000 12,000 12,000 12,000 12,000 
Cement, hydraulic thousand tona... 84,827 80,688 80,892 18,859 12,845 
10008 —— 511,781 484,431 410,079 461 
VVV 210,858 1497346 120.720 1224610 12215 996 
1. oO ’ , 
Pode Ee cao TR wh cee 25,620 30,160 80,996 80,895 
ADU o2 o eee 8 850,123 355 T401,266 ` 441,005 469,886 
ama E e thousand tona. . 6,187 6,368 5,845 ,050 *6,300 
Iodine, elemental _..__.______________ 7,180 1,278 7,802 7,251 
Lime: Quicklimne thousand tona. .. 8,026 TT 7,436 7,158 7,454 
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Table 1.—Japan: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1965” 
INDUSTRIAL MINERALS —Continued 


Nitrogen: N content of ammonia thousand tons__ T1882 — 1,652 ¥ 1545 1,668 *1,650 
Pei" .. o ee 15,000 75,000 75,000 16,000 15, 
Salt, all types thousand tona. 1,200 *1,200 
compounds, n.e.s.: 
Carbonat 1,177,696 1,162,898 1,108,378 1,096,188 1,067,102 
E N E NA 260,661 278,941 
Stone, crushed and broken: 
FEC thousand tons.. 5, 4.996 
Limeston oo da 176,702 168,259 169,780 169,825 168,169 
S content of pyrite --- da- 298 276 272 259 259 
Of moetallug rg - da 1 1 1 92 
C da 1080 1551 1102 na 10 
2 114,466 99,886 84,522 78,616 
Pyrophyllite ______________________ 1,892,418 — 1,978009 — 1,444924 
Vermicul it“ 17,000 17,000 17,000 17,000 17,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ._ — thousand tonsa. — 557 504 568 602 682 
Anthracite JJC dace ies RUNE, da 17 
Bituminous® ________________ MEA 17,658 17,574 17,045 16,622 16,857 
Total ..2 clemencia isi da 17,687 17,696 17,062 16,645 16,388 
Coke breese: 
FCC da 
46,520 48,600 48,145 48,622 
Metallurgical breese . _ da- 2,878 
Gashouse inci bresse... da 8,448 8,261 8,078 8,190 
Fuel briqueta, all grades |... do 876 884 $165 
Gross? L... million cubic fest. 14,245 72,905 78,045 15,298 
EE PESETA S ets ae Ew 71,594 70,440 168.987 75,8929 80,122 
Natural gas liquids: : 
" 87 87 87 87 87 
Liquefied petroleum gas from natural gas (field 
Plants Only lu solocnL ac 8 800 800 800 800 800 
Pit o ee eee ls 60 60 60 60 60 
Petroleum: 
Crude thousand 42-gallon barrels. .. 2,868 2,987 8,005 2,962 8,919 
fee 
dm f po 219 168 222 489 221.500 221,678 m 
Jet fuel d : 27,109 27,988 ; 
Distillate fuel oll! do- 134476 118581 144356 18817 147,506 
Residual fuel oll E da 601,412 485,258 
JJ fe Oe TE Ss do... 11 10,774 11,517 
Asphalt and bitumen do 27, 27,078 29,682 90,719 29,814 
„ = 92.403 T1904 72509 o TSA 65,093 
P 1401 1025 981 
Oke... da- 717 761 717 881 1,068 
Unfinished oils _. da- 12,076 NA 4,478 ,525 
Refinery fuel and losses |... da- 118,002 118,708 88,591 *190,666 7158,968 
Tota“l _____ do 1,468,636 1,881,444 1,807,989 1,899,487 1,904,404 


*Estimated. Preliminary. ‘Revised. NA Not available. 
iTable includes data available through Aug. 26, 1986. 


Svar reasons rot not evident in sources, these figures are reported as negative numbers. (See also footnote 4.) 
OE Hated wy te ea Put dg quantity bearing E. ele as positive numbers. J 


LISSE Toe A ME, and 1985 1,888,615. The These totals represent the sum of listed detail 


negative omitting the footnoted numbers, them 
from the sum of all other alloys. The for F not explained. 
coking coal and steam 
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Despite a slight drop in the value of two- 
way merchandise trade, Japan managed to 
register another record-high merchandise 
trade surplus as its merchandise exports 
rose 8% to $176 billion, while imports 
dropped 5% to $130 billion in 1985. A fur- 
ther surge in exports of motor vehicles, tape 
recorders, office , and scientific 
and optical equipment contributed most of 
the overall increase in export earnings, 
while a further decrease in overall imports 
was attributed mainly to a significant drop 
in imports of crude and partially refined 
petroleum. 

In mineral and metal trade, imports of 
crude and partially refined petroleum were 
valued at $384.6 billion; coal, $5.2 billion; 
nonferrous metals, $4.0 billion; iron ore, 
$8.0 billion; and nonferrous ore, $2.2 billion. 
Exports of iron and steel products were 
valued at $13.6 billion; metal products, $8.5 
billion; and industrial minerals, $2.0 billion. 
Exports of iron and steel products were at a 
slightly higher level than that of 1984 owing 
to a substantial increase in exports to Chi- 
na, while exports of industrial minerals and 
nonferrous metal products were at a lower 
level than that of 1984. 


Imports of most ferrous and nonferrous 
metals were either at the same level or at a 
lower level than that of 1984 except for 
primary aluminum and gold. Imports of 
primary aluminum reached an all-time rec- 
ord high of 1.4 million tons because of a 
further decline in domestic production. Im- 
ports of gold also rose to another record 
high at 6.3 million troy ounces owing to the 
Strong domestic demand by private hoard- 
ing for investment. Imports of coal increas- 
ed to 98 million tons owing mainly to in- 
creased demand for steam coal by the elec- 
tric power and cement industries. Imports 
of crude petroleum were at a lower level 
than that of 1984 because of reduced domee- 
tic consumption of heavy fuel oil. 

Based on the value of two-way merchan- 
dise trade, the United States remained the 
single most important trade partner of Ja- 
pan accounting for 8796 of Japan's exports 
and 20% of Japan's imports. China dis- 
placed Saudi Arabia as the second largest 
trade partner of Japan, accounting for 6.2% 
of the value of two-way trade, followed by 
Saudi Arabia, 4.6%; Australia, 4.2%; In- 
1 4%; and the Republic of Korea, 

1%. 


Table 2.—Japan: Exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1988 
METALS 
Alkali and alkaline-earth metals _— _— — 261 
Aluminum: 
Oxides and hydroxides ________- 569,199 
Metal including alloys: 
JJ NONO ENTRE. 687 
Unwrou mt 1,679 
Semimanufactures ...-—----— 197,996 
Bismuth: Metal including alloys, all Sii 
Cadmium: Metal including alloys, all 318 
Ore and concentrate 852 
Oxides and hydroxides __._____ 3,175 
Cobalt: Oxides and ide 66 
and tantalum: Metal includ- 
ing alloys, all forms, tantalum — 9 
rRNA 884 


Destinations, 1984 
1984 United 
281 1 ee 
573,071 8,405 Canada 277,160; Indonesia 
122,965; China 69,968. 
2,259 zd of Korea 1,171; Taiwan 
2,288 67 Republic of Kore of Korea 751; Thailand 
228,897 150,628 Republic of rom PNM 
: wan 10,899; China 9,078. 
159 52 Netherlands Ki West Germany 
nited Kingdom 10. 
446 5 Netherlands 125; Austria 109; 
West Germany 57. 
718 ids : 
658 Tefran 1 109; Republic of Korea 
965 Indogesta 134 
74 ENS of Korea 66. 
10 2 West Germany 5; Austria 2. 
51 Taiwan 422; Philippines 89; 
United Kingdour 34 
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Table 2.—Japan: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Nickel: Metal including alloys, all forma 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. 


See footnotes at end of table. 


1988 


1984 


18,542 
4,041 
226,481 


$21,628 
208,858 


146,478 
291,801 


2,095 


41 
1,980 


117,017 
218 


United 
States 


Destinations, 1984 
Other (principal) 


Taiwan 8,593; Thailand 3,484; In- 
donesia 8,198. 
; of Korea 1,869; Taiwan 
Taiwan 36,705; China 26,884; 
Hong I 


Kong 28,804. 
Singapore $12,045. 

i 112,889; Republic of 
Boca 21,841; Taimon 16,225. 
Republic of Korea Tai- 

wan 56,858; uus! Yt 


China 168,296; Taiwan n 18-286; 


pr oap ee : Australia 
; North Korea 200. 
North Korea 8,060; China 4,000; 
Netherland: $404; Republic of 
Korea 960. 

ee ang 
pore 291; Taiwan 161. 
TO ok ores HOS; Taiwan 


lic of Korea 909; China 
94; Taiwan 162. 


China et Saudi Arabia 505; 
Republic of Korea 500. 
ic of Korea 


China 18. 
U.S.S.R. 1,452; China 1,812. 
Singapore 7; Taiwan 2. 
Australia 6,279; Re 


ve of Korea 6,118; Taiwan 
816, Thailand 2,528. 


U.S.S.R. 1,800; North Korea 61; 
China 46. 


Tanzania 614; Republic of Korea 
; Philippines 485. 
Indonesia 2/20; U.S.S.R. 2,500; 
Republic 


Phili : Republic of Ko- 
roe 149, Taiwan 122 
Hungary 11; West Germany 9; 
lic of Korea 7. d 
Republic of Korea 299; Taiwan 
; Indonesia 122. 
770 4.52 Hong 
gt d 
11: 11 United King 
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Table 2.—Japan: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver: Metal including alloys, unwrought 
and partly wrough 
auand troy ounces. _ 


Tin: 


Grinding and polishing wheels and 
crude .. —— Lo nunc. 
Barite and witherite.. |... .. 
Boron materials: 
Crude natural borates. ________ — 
Oxides and acid 
Cement thousand tons. — 
Clays, crude... 2.22 S22 LL l- 
Gem, not set or strung... carata. — 


Feldsper 


materials: Manufactured: 
Nitrogenous.. — — — — thousand tons.. 
Phosphatic ____.._._______- 
, e 
Unspecified and mixed ... 
Fluorspar -—— ~~... ~~~ 
Graphite, natural |... 
Gypsum and plaster... 


1988 


7,014 


1,472 
669 
17,601 


58 
107,615 


1984 


6,710 


52,791 


United 
States 


Destinations, 1984 
Other (principal) 


Taiwan i Sone ong LUN 


Netherlands 1,075; France 761; 
West Germany 460. 


U.S.S.R. 41; West Germany 40; 
Taiwan 28. 


Thailand 154; 1 117: 


Taiwan 14021, Republic of Ko- 
rea 8,775; 5; Philippines 6,814. 


Hoos Kong oi 8, 115; — 


Hong Hong Vitr: Sagapore 936 
Republic of Korea 804 
to Republic of Korea. 
ic of Korea 974; Taiwan 
Taiwan 208; Republic of Korea 
69- : 
Saudi Arabia 4 079; Kuwait 


ue Hi none 
TAE fii of Ko- 
rea 14,625; Indonesia 4,004. 


871; 
Mae Eee iad 


Republic 1; ot Karea 280.1 
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Table 2.—Japan: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1983 1984 > 
* goter Other (principal) 
INDUSTRIAL MINERALS —Continued 
Iodine including bromine and fluorine .. — 6,282 5,280 1,500 ee a ae 
Kyanite and related materials 8,489 9,288 118 of Korea 8,394; Taiwan 
L 25,987 58,961 -. Australia 27,676; Papua New 
Magnesi pounds: Oxides and A 
um com | 
MC E es Se KT T79 11 9 ic of Korea : 
T B " 11,478 : s 
Mica, all form 1,098 1,288 70 459; Taiwan 297; Re- 
PEE Korea 216. 
Natural, cruds _ 67 — Taiwan 16; Malaysia 10. 
Iron oxides and hydroxides, processed 18,452 19,818 4,096 Taiwan 7 a 
2,509; 1,865. 
Precious and semiprecious stones other 
Natural » 289,974 87,626 518 Taiwan 18,984; 
„ ae 
Synthetic da- 52,109 86,445 17,715 Republic of Kore 28, - 
5 17 Hong 10,107 
Pyrite, unroasted_ — - ---—--------- 83 4,655 ~- Republic of 4,650. 
Salt and brine -----------— 1,292 1,250 Iraq 280; North Korea 147; Re- 
public of Korea 188. 
Sodium compounds, n.e.s.: 
manufactured 21,889 18,971 4  Phili 5,314; Indonesia 
125 * Papua New Guinea 
Sulfate, manufacture 8 5,907 10 654; 
i Republic of Korea Piece 1.204 1,204. 
Stone, sand and gravel: 
7 8,583 5,550 290 Re 10 rt singapore 11 0 Brunei 
Dolomite, aoe 5,915 5,812 des ; Tai 1,225; 
chiefly refractory-grade 87 8 err Taiwan ,225 
Gravel and crushed rock 159,698 197,856 91 Australia 196,000. 
Limestone other than dimension 1,659,807 1,755,191 ed Avatrelia 206.255; Hong Hong 
0 210 A BAS E o etre 
33 ; j ce Reps e ; Taiwan 
Elemental: 
Crude including native and 
cb. sc Llc 239,025 214,095 8 . 85.27 "xum 211,821; Tai- 
Colloidal, precipitated, sublimed — 371 858 1 Republic of Korea 186; Philip- 
pines 49; Indonesia 86. 
Sulfuric acid _..........---- 128,822 199,052 = 43428 Ta 1 2651 ^n 
Talc, steatite, soapstone, pyrophyllite .. _ 4,058 4,888 58 lic of Korea 2,818; T 
UN 031: Indonesia 962 ä 
Crude 25,982 21,745 542 Republic of Korea 10 631; Tai- 
Slag and dross, not metal-bearing 523, 708 470,440 83,801 70 1 114.5155 tlic of 
m i j Singapore 1 118, 886. Bait Primes 
MA pe | 
Carbon black 18,864 10,517 240 9 T 2,377; Kr of Ko- 
Coal, all grades including briquets 15,274 18,874 ae Republi of of Korea 6088; Philip- 
Coke and semicoke. thousand tons. _ 2,029 2,489 393 United K Kingdom 523; Romania 
445; Philippines 301. 
Peet incl ioi pedi 3 i 85 — Iraq 18; Taiwan 17 
l 
mm d 42 gallon barrels. _ 18 214 258 France 15. 
3 MN 28 115 ) Taiwan 85; Philippines 27. 
Mineral jelly and wan do... 453 538 128 Republic of South Africa 118; 


See footnotes at end of table. 
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Table 2.—Japan: Exports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


MATERIALS —Continued 
Petroleum refinery products —Continued 
Kerosene and jet fuel 
barrels. _ 
Lubricants_ . 2 - da- 
Nonlubricating oils .....- da- 
Residual fuel oil |... "S 
Bitumen and other residues do 
Petroleum cok do- 


1988 


1,288 
298 
208 
129 


199 


1984 


Destinations, 1984 
nues Other (principal) 
Republic of Korea 9; Indonesia 1 
178 8 
12 lic of Korea 88; Taiwan 71; 
0 ' Korea 687. 
-. Hong 17; Republic of Ko- 
rea 15; 14. 
E cR Italy 84; Tarwan 


"Revised. | 
1Excludes under J United States Mutual Defense Agreement or for account of U.S. military forces. 
Table prepared by Audrey D. Wilkes. i 


WLess than 1/2 unit. 


Table 3.—Japan: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 
y P erus Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
metals 16 85 6 China 14; France 9; West Germany 6 
U d o oo 218 546 42 France 267; China 185 
Aluminum: 
Ore and concentrate 
tona . 8,580 8,862 3 Australia 2,213; Indonesia 978; 
Oxides and hydroxides _________ 85,209 142,851 989 Australia 1 150; West Germany 
1,593; ae 892. 
Metal including alloys: 
Ca ec E E 802,025 248,250 161,029 Hong Kong 18,108; Australia 11,629; 
Unwrought___ thousand tons. — 1,604 1,848 178 A 287; New Zealand 154; 
| Venezuela 150. 
Semimanufactures .....----— 86,192 41,082 2207 — 5,582; France 4,886; Brazil 
An 
Ore and concentrate 6,272 6,987 -— Bolivia 3,861; China 2,641; i 
of South Africa 431. dup 
Oszidié oo es ice 1,796 2,467 2 ir 1,07 raaa Kingdom 1,000; 
Metal including all forma 8,487 5,118 _— Mainly from China. 
fee Oxides and acids 272 199 () France 159. 
um: 
i hydroxides |... 80 85 70 Mainly from China. 
Motal including alloys, all forms 
" 4,445 2,993 2,998 
Chromium: 
Ore and concentrate |... 644,895 828,894 OR. ——— of South Africa 418 In- 
188,911; Madagascar 488. 
Oxides and hydroxides 3 2.556 2,004 738 Wiest Germany 787; U.S.S.R. 350. 
Oxides and hydroxides - 517 412 50 —— 
Metal incl all forma 071 320 Zaire 1,408; 
uding alloys, 2, 801 AS: Beigtum- 
Columbium and tantalum: 
trate... 861 2,817 -— Canada 2,088; Malaysia 174. 
Metal including alloys, all forms, 
tantalum eee 42 57 83 


See footnotes at end of table. 


W 13; i 
est Germany : Belgium- 
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Table 3.—Japan: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1988 


1984 


United 
States 


Sources, 1984 
Other (principal) 


VV 


Brazil Peru 579; Republic of 
Soutt Avion 70. 

China 180; Thailand 170. 

Hong 14,057; Tarwan 7,852; Sin- 

Zambia 18,213 Chile 111422; Peru 


Republic of Koren 6381; ; Taiwan 


China 1,900; U.S.S.R. 408; West Ger- 
many 109. 


VV 


a e 


Australia 58,857; Brazil 29,017; India 
15,840. 


U.S.S.R. 291; United Kingdom 271; 
Australia 267. 
Brazil 375; U.S.S.R. 79; Australia 77. 
of South Africa 258,288; 
2 47,611; Philippines 


West Germany 5,506; Brasil 5,069; 
Austria 261; Chile 130; West Ger- 


Africa 
China 14,818; Republic of South Af. 
sd iin Norwey 11818.. 
Republic of Korea 784,269; Brazil 
096; Taiwan 316,154. 


T e Korea wa an 


nea 


“aaa odd 
ö»! 


New Caledonia 98; New 
1 Emirates 
CCC 
Republic of Kassa 1; Singapore 6. 


N . 
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Table 3.—Japan: Imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


paa eel oy oe 
is troy ounces. . 
Platinum da 
Rhodium... ---------- da. 


129,842 


411,047 
6,625 


1984 


E sig 


fe EG s 


8 


"TIT 


6,675 


United 
States 


10 


Sources, 1984 
Other (principal) 


on 191: Hong Pong 34; Malaysia 
Norway 3 


poc of South Africa 1,207; 

Algeria 901; China 520; Spain 100. 

Chile 5,188; Canada 8,819; Nether- 
nid n 


Canada 1 
West Germany 172. 


USS.R. 802; Republic of South Afri- 


"Binge fiet Africa 504; United 
814; U.S.S.R. 119. 

ry rper a 
of South Africa 

Ladd West Germany i Paki- 


gonna. 


Mexico 9,271; Peru : of 
ob 8,608; Republic 


19; Malaysia 202,667; 
Rapti of Koen 1444; United 
958; Belgium- 
Republic of SO Africa 61,096; Can- 
ada 999. 
ees 
Republic of Korea 114; West Ger- 
many 78. 
Niger 67. 
West Germany 16. 
. 


ae Eert INNEN Can: 


Republic of Korea 2715 Taiwan 
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Table 3.—Japan: Imports of selected mineral commodities' —Continued 
(Metric tons uni therwi ified) 
Sources, 1984 
Commodi 1988 1984 : 
id ned Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal incl 
BR a ee 464 — 259 Singapore 169. 
Unwrought. ....-.-.----- 45,118 60,797 208 Peru 18,247; North Korea 17,620; 
Semimanufactures __——_____ 254 891 46 Norway 91; West Germany 78; China 
Zirconium: i 
Ore and concentrate 198,224 217,648 3,169 Australia 188,799; Republic of South 
Metal incl alloys, all forme 15 168 9 France 158. 
Other: Oxides and hydroxid es 578 1,167 25 Italy 382; Norway 363; Canada 287. 
INDUSTRIAL MINERALS 
Baa prt n.e.s.: 
atural: Corundum, emery, pumice, 
Eee ea a ne en ĩðͤ u oe tee 5,471 9,182 1,814  India6 rwr 471. 
um 8,623 20296 187 China 9,242; 6,208; India 2,885. 
vd. 2 Sling diamond i 
precious 
kilograms_ — 121,980 221,215 -— West Germany 195,415; China 25,800. 
Grinding and polishing wheels and m 
JJC SES 241 818 89 Austria 146; Italy 68; West Germany 
Asbestos, crude 287,418 289,747 10,819 Canada 97,180; cof South Af- 
rica 49,915 U 
Barite and witherite 46,568 41,681 $7  China40 
Crude natural borates.. —— 850 51,800 — 3 
Oxides and acids 21,125 24,828 138, 772 1 1,180; China 687. 
Bromine and iodin 8,212 $559 491 — Erl 3,067: 
E. ND Sa D Oud ns 16,052 178,676 72 Taiwan 98,677 ; Republic of Korea 
crude: 
ä 549,768 684,405 514,583 Republic of Korea 66,149; Brazil 
08; Malaysia 14,628. 
Unspecified ddl 259,474 282,008 116,958 Chiba 189,009. 
Gem, not set or strung 
carata _ 1,061 1,098 40 NL CUR 244; Belgium- 
Industrial stones do- 194 682 92 sof South Afin 218 Zaire 
. 87. 
Dust and powder do 80,026 $1,961 11,011 
Diatomite and other infusorial earth . — — 10,281 8,985 8,959 ee 
Feldsper -~ -------------------— 7,915 9,611 ($ China 5,470; India 1,145; North Korea 
" : 
Crude, es SL coL 1.175 1.452 -—  Phili es 503; France 344; Peru 
Manufactured: 
Ammon ia kilograms. 180 1,021 TT West 
Nitrogenous |... ccc 946 6,749 Chile ed > lic of Korea 9,989; 
Phosphatic______________ 12,018 78,694 27,58 Republic of Korea 45,789 
Potassic. ..— _ thousand tons__ 1 1,846 189 Canada 7 U.S.S.R. 223; West Ger- 
Unspecified and mired—— 397,091 333,274 309,639 ic of Korea 10,902; Taiwan 
,828; Israel 
Fluorspar ---------~---------- 495,988 518,284 — China 294,524; of South Af- 
rica 109,070; Thailand 100,076. 
Graphite, natural 54,195 85,009 146 China 39,254; of Korea 
$0,829; North 11,026 
Gypsum and plaster ~~ 202,151 256,253 461 Mexico 180,197; Australia 34,491; 
te and related materials 17,675 27,515 7,125 Republic of South Africa 19,561. 
um compounds: 
TT cuc 144,178 50,420 -— China 48,748; North Korea 885. 
Oxides and hydroxides ..--------— 1245, 793 278,277 9 China 188,658. 
Crude including splittings and waste 9,705 18,001 601 India 5,587; China 3,406; Canada 
Worked includi 
spli "— 8 147 8⁴ 3 India 40; ium-Luxembourg 24; 
Republic of Korea 14. 
Nitrates, crude __ ~~ _ S 8,500 ae All from Chile. 
Phosphates, - thousand tons. . 2, 2,328 1,325 Morocco 586; J 279. 
Phosphorus, elemental .. .. .. ..... 28,788 22,346 7,286 Canada 4 S USSR. 2,399; Nether- 


See footnotes at end of table. 
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Table 3.—Japan: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Natural: 
Gem material kilograms_ — 
Industrial stom es da 
Synthetic |. Lc --- do 
Salt and brin- thousand = 
Sodium compounds, 
Carbonate, natural and manufactured 
Sulfate, manufactured 
Stone, sand and gravel: 
Crude and partly worked 
Worked... -- 
Dolomite, chiefly refractory-grade ... 
Gravel and crushed rock 
Limestone other than dimension 
Quartz and quartait aa 
Sand other than metal-bearing ....... 
Talo, sistit, sospatóne, rop ne, | »yrophylli te 
— ay aoe EIENEN ne E eMac et 
Slag and dross, not metal bearing 
RRR 
Asphalt and bitumen, natural .. 
Carbon black 4 
Coal: 
Anthracite. _ — — — — thousand tona. _ 
Bituminouns ..- do 
ignite including briqus ss 
98 
Peat including briquets and litter 


Distillate fuel oil l! da 
Lubricants |... _~- da 
Residual fuel oil... do- 
Petroleum coe do- 


1988 


1984 


18,279 


United 
States 


1,410 
112 
13,259 
16,298 


Sources, 1984 
Other (principal) 


China 660. 
West Germany 5,879; China 840. 


e 
rica 40,882; Taiwan 
China 27; Saiten b Was Gee 


euin 9005. Mexico 2764. 


India 47,859; Republic of Korea 
hata 649,606 Taiwan 289,609; 
T 421 9 » 

Ching 48,642 A, ustraha 118,759. 
of Korea 187,7 

miss ee Man 

Republic of Korea 101,829; Taiwan 
58; India 68,413. 


Australia 20,147; Trinidad and 
Canada 1,075; Republic of Korea 954; 
West Germany 684. 


; Australia 174. 
Australia 40,696; Canada 16,104; Re- 
public of South Africa 
U 22,551; China 1 
Australia 18,177; West 888 
Canada 19,447. 


Seudi Arabia 427,280; United Arab 


1 1. 
Kuwait 4,523; Indonesia 8,178; Vene- 
suela 1,187. 


Indonesia 168,216; Saudi Arabia 
m 348 United Arab Emirates 
Saudi Arabia 24,885. Si 
21,887; China 12,132. 
of South Africa 22; China 
. ° : of 
842490, Gun ds 
China 1,948; Saudi Arabia 1,212. 
i nim TY 126; Singapore 
Indonesia 25,925; Si 12,788; 
Republic of Korea 9, 
China 984. 


"Revised. 
e ee eee AESA De or conuat oC OU ey Mrs 


Han dhe I/ un. 


May also contain some waste and scrap of germanium. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Despite a steady increase in 
domestic demand for primary aluminum, 
Japan’s production of primary aluminum 
by the ailing primary smelters including 
Mitsui Aluminium Co. Ltd., Nippon Light 
Metal Co. Ltd., Ryoka Light Metal Indus- 
tries Ltd., Showa Light Metal Co. Ltd., and 
Sumitomo Aluminium Smelting Co. Ltd. 
dropped to its lowest level since 1963. The 
high cost of electric power and lower price 
of imported aluminum, resulting from fur- 
ther appreciation of the Japanese yen, re- 
mained the major factors for the continued 
decline in domestic primary aluminum pro- 
duction. 

Because of the shrinking domestic de- 
mand for alumina and the continued de- 
cline in the world’s prices of primary alumi- 
num, Japan’s alumina industry, which op- 
erated at less than 50% of installed capaci- 
ty, shut down some of its production facili- 
ties. In September, Mitsui Aluminium de- 
cided to close its 400,000-ton-per-year Waka- 
matsu plant in Kitakyushu and contracted 
with the Shimizu plant of Nippon Light 
Metal to toll refine its imported bauxite. 
Showa Light Metal reportedly suspended 
production of alumina at its Yokohama 
plant, while production of alumina at Sumi- 
tomo Aluminium’s 600,000-ton-per-year 
Kikumoto plant in Ehime was transferred 
to its parent company, Sumitomo Chemical 
Co. Ltd., in December.* 

As a result of further appreciation of the 
Japanese yen, imports of primary alumi- 
num rose 18% to 1.4 million tons, of which 
1.2 million tons was regular-grade ingot, 
25,265 tons was high grade, and the remain- 
der was low-grade and aluminum alloy 
ingots. According to industry sources, im- 
ports of primary aluminum by the five 
primary smelters from captive-import de- 
velopment projects in Australia, Canada, 
Indonesia, New Zealand, the United States, 
and Venezuela totaled 651,921 tons. Of 
these imports, 358,000 tons (equivalent to 
the capacity cuts by the five smelters) was 
imported at a tariff rate of 1%, according to 
a decision made by the Ministry of Finance 
in 1984. All other imports of primary alumi- 
num were subjected to a 9% tariff. Imports 
of primary aluminum by the five primary 
smelters reportedly will increase further in 
1986 because of a captive project with Alu- 
mínio Brasileiro Ltda. of Brazil. 


Japan's primary aluminum industry 
suffered another setback and will incur 
more financial difficulty because of actions 
taken by MITI to end the Government- 
sponsored stockpiling program and reduce 
the tariff on imports of aluminum mill 
products by 2096 in 1986. 

Under an agreement with MITI and the 
Light Metal Stockpiling Association on 
November 8, all primary aluminum smelt- 
ers except Mitsui Aluminium were to buy 
back 101,521 tons of the stockpiled alumi- 
num ingot on November 29, at a price of 
$2,200 per ton, about double that of the 
prevailing price. The remaining stockpiled 
aluminum of 14,849 tons, allocated to Mit- 
sui Aluminium for repurchases at a later 
date, was to be stockpiled by private funds. 
Because of the high repurchase price, the 
four smelters reportedly were to encounter 
tremendous difficulties.* 

Despite the opposition expressed by Ja- 
pan's primary aluminum industry, MITI 
announced that the tariff on imports of 
aluminum mill products will be cut from 
11.5% to 9.2% effective January 1986, and 
gradually reduce to the same 3% rate of the 
United States for aluminum mill products 
and 1% for aluminum ingot in 1988. As a 
result of MITT's decision, Showa Light Met- 
al decided to close its 58,000-ton-per-year 
smelter in Chiba and withdraw completely 
from primary aluminum smelting effective 
March 1986.“ 

Domestic demand for primary aluminum 
increased slightly to 1.8 million tons, large- 
ly owing to a 396 increase in consumption 
by the aluminum rolling sector to 1.4 mil- 
lion tons and a 696 increase in consumption 
by aluminum casting to 131,467 tons. Con- 
sumption of primary aluminum for wire 
and cable dropped further by 6% to 66,848 
tons. Exports of primary aluminum dropped 
sharply by 18% to 528 tons resulting from 
reduced shipments to the Republic of Ko- 


rea. 

As a result of decreased domestic produc- 
tion, the overall stocks of primary alumi- 
num decreased 1296 to 481,204 tons at 
yearend. Of the total stocks, 143,462 tons 
was held by preducers, 201,718 tons by 
consumers, 121,180 tons by dealers, and 
14,849 tons by a new privately funded Light 
Metal Stockpiling Association. 

Chromium.—Domestic production of 
chromium ore and concentrate from the 
Tottori and Okayama areas rebounded to 
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the 1981-82 level, while imports of chromi- 
um ore and concentrate increased 20% to 
987,240 tons owing to increased consump- 
tion by the iron and steel industry. The 
major overseas suppliers of chromium ore 
and concentrate to Japan included the Re- 
public of South Africa, 542,805 tons; India, 
125,154 tons; and Albania, 94,128 tons. 
Consumption of chromium ore and concen- 
trate for production of ferrochromium was 
695,998 tons compared with 655,453 tons in 
1984. Japan also imported 320,000 tons of 
ferrochromium principally from the Repub- 
lic of South Africa, 197,416 tons; the Philip- 
pines, 33,719 tons; Brazil, 32,892 tons; India, 
23,642 tons; and Zimbabwe, 28,859 tons. 
Japan remained the world’s leading pro- 
ducer of metallic chromium. Chromium 
metal using imported raw materials was 
produced by Toyo Soda Manufacturing Co. 
Ltd. at its 3, 600-ton- per- year Yamagata 
plant using the electrolytic process and by 
Nippon Denko Co. Ltd. at its 1,200-ton-per- 
year Tokushima plant using the alumino- 
thermic process. The 1985 production was 
estimated at 3,700 tons, of which about 
2,200 tons was exported. Domestic consump- 
tion of chromium metal was 1,500 tons, of 
which 56% was consumed for superalloys, 
22% for welding rods, 19% for aluminum 
alloys, and 3% for other. 
Cobalt.—Production of cobalt metal re- 
bounded to the 1983 level. Sumitomo Metal 
resumed production at its Niihama plant in 
Ehime Prefecture in August under a new 
tolling agreement with Nonoc Mining and 
Industrial Corp. (NMIC) of the Philippines. 
Between March 1984 and July 1985, Sumito- 
mo Metal suspended production of cobalt 
metal because of the curtailment of nickel- 
cobalt mixed sulfide by NMIC from its 
mining operations on Nonoc Island. Produc- 
tion of cobalt metal by Nippon Mining Co. 
Ltd. at its Nikko plant in Ibaraki Prefecture 
rose slightly owing to increased shipments 
of nickel-cobalt mixed sulfide by Metals 
Exploration Queensland Pty. of Australia 
from its Greenvale Mine in Queensland. 
Imports of nickel-cobalt mixed sulfide to- 
taled 14,209 tons containing 2,180 tons of 
cobalt, of which 1,220 tons was from Austra- 
lia and 960 tons was from the Philipppines. 
To meet domestic consumption, Japan 
also imported 2,158 tons of cobalt metal 
including powder and flakes principally 
from Zaire, Belgium, Zambia, Norway, and 
Finland, in order of value. Japan's con- 
sumption of cobalt metal was estimated to 
be 3,000 tons in 1985. Manufacturers of 


magnetic materials, high-speed specialty 
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steels, and heat-resistant and ultrahard al- 
loy steels remained the major consumers of 
cobalt metal in Japan. 

In May, a sales agreement was signed by 
Marubeni Corp. of Japan and the Metal 
Marketing Corp. of Zambia Ltd. for the 
latter to export 300 tons of cobalt metal to 
Japan annually. Under the agreement, Ma- 
rubeni was appointed exclusive agent to 
distribute in Japan 8% of the cobalt produc- 
tion by Zambia Consolidated Copper Mines 
Ltd. In past years, Mitsui Corp. was Japan’s 
principal importer and sole distributor of 
cobalt metal from Zaire.* 

Copper, Lead, and Zinc.—Japan's nonfer- 
rous mining industry continued to face 
problems of low metal prices, depleting ore 
reserves, and high cost of production. Two 
important copper, lead, and zinc mines in 
Akita Prefecture reportedly were closed 
permanently owing to exhaustion of re- 
serves. The Namariyama Mine, operated by 
Namariyama Mining Co. Ltd. near Lake 
Towada in northeastern Akita, reportedly 
was closed in September, and the Minami- 
Furutobe Mine, operated by Furutobe Min- 


was closed at yearend. 

Mine production of copper dropped to its 
lowest level since 1968, while mine produc- 
tion of lead and zinc increased slightly over 
that of 1984. To meet domestic demand for 
copper, lead, and zinc, Japan continued to 
rely on imports of copper ore and refined 
metal to a large extent, and imports of lead 
and zinc ore and refined metal to a lesser 
extent. 

In 1985, Japan imported 3 million tons 
of copper ore and concentrate for domes- 
tic metal production from the following 


Sources, in metric tons: 

Principal source Quantity content 
Canada 013 000 
Chlla- ee ec ae 348.851 105.600 
United States 90,000 
Papua New Guinea 270,509 £0,000 
FFC 70, 000 
Australia________________ 243,063 000 
F 1010] — 28000 
Merico T 10499 20.000 
Pot sc: eR ES 436 20,000 


In addition, Japan imported 35,000 tons of 
blister mainly from the United States, 
Chile, and the Republic of South Africa; and 
856,000 tons of refined copper principally 
from Zambia, the Philippines, Chile, Peru, 
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the United States, and the Republic of 
South Africa, all in order of weight. 

Japanese imports of lead and zinc ores 
and concentrates for metal production were 
261,795 tons and 856,648 tons, respectively. 
Japan also imported 39,618 tons of refined 
lead and 64,519 tons of refined zinc. Austra- 
lia, Canada, Peru, and the Republic of 
South Africa provided 90% of the lead ore 
imports, while Australia, Canada, Chile, 
Peru, and the Republic of South Africa 
supplied 98% of the zinc ore imports. The 
major suppliers of refined lead were Austra- 
lia, Mexico, and Peru. The major suppliers 
of refined zinc were North Korea and Peru. 

Domestic production of refined copper 
remained at about the same level as that of 
1984 or 76% of the industry's installed 
capacity. Production of refined lead was 
slightly higher than that of 1984 or equiva- 
lent to 92% of the industry's installed 
capacity. Production of refined zinc was 
slightly lower than that of 1984 or 73% of 
the industry's installed capacity. 

Domestic demand for refined copper 
dropped 8% to 1, 364, 641 tons owing to 
roduced demand for copper by the electron- 
ics industry and use of optical 
fiber. According to MITI, demand for copper 
by the wire and cable industry dropped 4% 
to 930,049 tons, while demand for copper by 
the brass mill industry also dropped 1496 to 
416,311 tons. However, exports of refined 
copper rose sharply to 51,042 tons from 
18,966 tons in 1984 because of increased 
exports to China. By yearend, stocks of 
refined copper rose 7% to 167,420 tons, of 
which 74,008 tons was held by preducers, 
73,606 tons by fabricators, and 19,806 tons 
by distributors. 

Domestic demand for refined lead rose 
slightly to 281,665 tons because of increased 
consumption of storage batteries, while do- 
mestic demand for refined zinc dropped 
slightly to 732,022 tons owing to decreased 
consumption of galvanized steel sheets. Ex- 
ports of refined lead rose 48% to 24,271 
tons, while exports of refined zinc dropped 
26% to 33,427 tons in 1985. By yearend, 
stocks of refined lead decreased 9% to 
90,206 tons, and stocks of refined zinc also 
dropped 11% to 75,179 tons. 

Since 1970, Japan has been one of the top 
three preducers of refined copper in the 
world. To maintain at least a 75% utiliza- 
tion of its 1.2-million-ton-per-year refining 
capacity, Japan has imported 3 million tons 
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per year of copper ore and concentrate, 
which is equivalent to 70% of copper con- 
centrate traded in the world market. How- 
ever, because of a copper concentrate short- 
age in the world market and reduced supply 
during the past 3 years from its traditional 
Sources, such as the Philippines, Japan has 
been actively seeking alternative reliable 
sources of foreign copper ore and concen- 
trate, particularly in North and South 
America. As part of this effort, Sumitomo 
Metal reportedly was to participate in a 
joint mining project in the United States, 
Nittetsu Mining Co. Ltd. was to jointly 
develop a mine in Colombia, and Nippon 
Mining and Mitsubishi Metal were to par- 
ticipate in a multinational project in Chile. 

After more than a year of negotiations, a 
final agreement was expected to be signed 
by Sumitomo Metal and Phelps Dodge Corp. 
of the United States in early 1986. Under 
the agreement, Sumitomo Metal and Sumi- 
tomo Corp. were to invest a total of 15% in 
equity or $75 million in Phelps Dodge's 
Morenci copper operation in Arizona. In 
return for their equity participation, Sumi- 
tomo Metal will take 15% of the copper 
output, or 87,500 tons of copper in concen- 
trate per year, from the Morenci Mine over 
a 20-year period beginning in 1986.* 

In August, Nittetsu Mining signed a joint 
venture agreement with Minas El Lobre 
Ltda. of Colombia to develop the El Lobre 
copper mine, about 80 kilometers southwest 
of Medellín. According to the development 
plan, a small-scale copper mine with an 
annual capacity of 100,000 tons of ore (4,000 
tons of copper metal) is expected to be 
completed in 1988. 

In October, Nippon Mining and Mitsubi- 
shi Metal jointly acquired a 10% interest in 
the $1.2 billion La Escondida copper project 
in Chile. The other major partners included 
Utah International Inc. (60%), a subsidiary 
of The Broken Hill Pty. Co. Ltd. of Austra- 
lia, and Rio Tinto Zinc Corp. PLC (30%) of 
the United Kingdom. The La Escondida 
Mine, in Chile's Atacama Desert, is one of 
the richest undeveloped copper deposits in 
the world having proven reserves of 545 
million tons of ore averaging 2.296 copper 
and 0.01% molybdenum. Under the plan, a 
large-scale copper mine and a concentrator 
with an annual capacity of 300,000 tons of 
copper in concentrate are expected to be 
completed in 1990. Most of the concentrate 
will be shipped to Japan for smelting.*° 
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Table 4.—Japan: Mine production of copper, lead, and zinc in 1984 


(Metric tons, metal content) 
Company and location Copper Lead Zinc 

Akenobe Co. Ltd.: Akenobe, Hyogo .-.----—----------------— 8 1 
Chu Mining Co. Ltd.: — Ad 7 ̃ ˙ . I odis 414 1180 
ra ining Ce Lid: 4,068 5,850 20,648 
Hanaoka, Akita _._____________________________-..-- 18,458 10,804 51,000 
Furutobe Mining Co. Ltd.: Minami-Furutobe, Akita 2,096 916 8,686 
Hanawa Mining Co. Ltd.: Hanawa, Akita _.. ~~~. „ 1,978 580 4,085 
Mining Co. Ltd.: Hosokura, Miyagi. - - ---- „ € 5,157 14,406 
Mitsui br rap rt pn Gili ulum dir 4,419 59,598 
Zinc Co. : Nakatateu, Funn — 2.272 21,464 
Mining Co. Léd.: WOOD s ee 8 4,296 ae ee 
e i ARMS 2 ccn nuce 5,209 4,885 20,784 
Volant Mining Co Ltd: Y Yamagata ______________________ AE 2724 4,867 
J 8 7,648 1,588 4,184 
yi^ EET M DUK C M TM E ER EIE E DR 48,309 48,785 252.700 


Gold and Silver.—Japan’s mine produc- 
tion of gold increased sharply to its highest 
level since 1978, while mine production of 
silver increased slightly. The increase in 
gold production was attributed mainly to 
Sumitomo Metal's new Hishikari gold mine 
in southern Kyushu. Owing to additional 
gold production from the Hishikari Mine, 
Japan's gold mine production by primary 
gold producers increased to 69% total mine 
output from 51% in 1984. However, mine 
production of silver from primary silver 
producers decreased to 996 of total mine 
output from 1196 in 1984. The 1985 mine 
production of gold and silver was about 296 
and 14%, respectively, of Japan's domestic 
demand. 

Domestic metal production of gold and 
silver continued to increase as a result of 
larger input of domestic gold and silver ore. 
The share of gold metal production from 
domestic ore rose to 21% from 17% in 1984, 


while the share of silver metal production 


from domestic ore remained unchanged at 
2096. The 1985 metal production of gold and 
silver was equivalent to 17% and 70%, 
respectively, of Japan's domestic demand. 
To meet the strong demand for gold and 
silver, Japan's imports of gold metal rose 
8% to another record high of 6.3 million 
troy ounces, while imports of silver metal 
surged 8% to 16.8 million troy ounces. 
Switzerland and the United Kingdom re- 
mained the two principal suppliers of im- 
ported gold metal, accounting for 46% and 
18%, respectively, of imports. The other 
major suppliers were the Republic of South 
Africa, 11%; the U.S.S.R., 8%; Australia, 
7%; and Belgium and Canada, 3% each. 
Australia emerged as the fifth largest sup- 
plier of gold metal to Japan owing to an 
unprecedented expansion in its gold mining 
industry in 1985. Mexico and Peru remain- 


ed the two dominant suppliers of silver 
metal imports, accounting for 6496 and 
28%, respectively. The other important sup- 
pliers of silver metal and powder were 
Australia and the United States, 5% each, 
and the Republic of Korea, 2%. 

Domestic demand for gold remained at a 
high level of 8.4 million troy ounces. Pur- 
chase of gold for private hoarding and 
jewelry, the two dominant consumers in 
Japan, remained at a high level, accounting 
for 42% and 28%, respectively, of Japan’s 
demand. The other end users, including 
dental, medical, communication and electri- 
cal equipment, plating, and gilding, were at 
slightly lower levels than that of 1984. 
Domestic consumption of silver dropped 
slightly to 75.4 million troy ounces, of which 
56% was for photographic materials; 10% 
for electric contact points; 9% for industrial 
silver nitrates; 5% each for brazing alloys 
and fabricated products; 4% for plating; and 
11% for silverware, jewelry, dental, and 
other uses. 

8 much publicized Hishikari gold mine 

Kagoshima Prefecture was finally 
brought into operation by Sumitomo Metal 
in July. According to an industry source, 
production of gold amounted to 19,162 troy 
ounces for the first 3 months of operation 
ending in September. Under the company’s 
production plan, 72,300 troy ounces of gold 
and 53,100 troy ounces of silver were ex- 
pected to be produced by treating 15,000 
tons of ore during the following 6-month 
period ending in March 1986.11 During the 
last quarter of 1985, the average ore grade 
had been running at between 150 and 162 
grams of gold per ton of ore, which is con- 
siderably higher than the overall average 
ore grade of 80 grams of gold per ton of ore 
published earlier by the company. The high- 
er ore grade, reportedly, came from the 
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upper portion of the ore body. 

In December, Mitsubishi Metal announc- 
ed that its Chitose gold and silver mine, 
operated by Chitose Mining Co. Ltd. in 
Hokkaido, would be closed permanently in 
February 1986 because of exhaustion of ore 
roserves at the mine. ! 

Iron and Steel.—Japan's mine pro- 
duction of iron ore and roasted pyrite 
increased slightly. Typical Japanese iron 
ore concentrate and roasted pyrite contain- 
ed 62% iron. However, domestic mine pro- 
duction of iron ore and pyrite concentrate 
remained insignificant. Japan continued to 
import essentially all of its ore require- 
ments to meet the demand of its iron and 
steel industry. 

Imports of iron ore including iron sands, 
pellets, and sinters were 124 million tons 
compared with 125 million tons in 1984. 
Australia, Brazil, and India remained the 
dominant suppliers of iron ore to Japan, 
accounting for 44%, 2896, and 15%, respec- 
tively. Other important suppliers were the 
Republic of South Africa, 596; Chile 496; the 
Philippines, 3%; and Canada, New Zealand, 
and other, 296 each. Japan also imported 
737,109 tons of ferruginous manganese ore 
and concentrate, 63% from the Republic of 
South Africa and 8796 from India. 

Consumption of iron ore including iron 
sands, pellets, sinter ore, and unprocessed 
iron ore by the iron and steel industry for 
production of pig iron totaled 182 million 
tons. Production of pig iron remained at the 
same level as that of 1984 and accounted for 
1696 of world production. 

The 1985 pig iron production was equiva- 
lent to 65% of the industry's 123.7-million- 
ton-per-year installed capacity. Almost all 
of the pig iron was produced by 38 operating 
blast furnaces. Between 1984 and 1985, the 
industry's installed capacity of blast fur- 
naces was cut by 13.5 million tons to 123.5 
million tons per year by dismantling 11 of 
the 65 blast furnaces. In addition, the indus- 
try's installed capacity of electric furnaces 
was also being cut by 23,310 tons to 66,690 
tons per year by dismantling three of eight 
electric furnaces. 

Japan remained the world’s second larg- 
est producer of crude steel, and its output 
accounted for 15% of world production in 
1985. The 1985 crude steel output was equiv- 
alent to 69% of the industry's 152.4-million- 
ton-per-year installed capacity. Between 
1984 and 1985, the installed capacity of 
basic oxygen and ultrahigh-power electric 
furnaces was cut by 3.4 million tons and 
600,000 tons, to 124.0 million tons per year 
and 28.4 million tons per year, respectively. 
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However, by yearend, the industry's in- 
stalled capacity of continuous casting 
machines was being raised by 2.1 million 
tons to 87.8 million tons per year with 154 
machines. 

Japan's steel industry continued to im- 
prove its steel rolling efficiency by raising 
the continuous casting percentage. Accord- 
ing to MITI, the percentage of continuous 
ingot casting for rolling rose to 98% from 
91% in 1984. The percentages for rolled 
ordinary steel and specialty steel rose to 
96% from 94% and to 79% from 16%, 
respectively. Production of ordinary steel 
was at about the same level as that of 1984, 
while production of specialty steel contin- 
ued its upward trend and reached another 
record high of 16.8 million tons owing main- 
ly to increased consumption by the automo- 
bile industry and exports. The relatively 
high steel production reportedly was sus- 
tained mainly by strong domestic demands 
for consumer durable goods and industrial 

According to Japan’s Iron and Steel Fed- 
eration, domestic apparent consumption of 
steel dropped 1.8% to 73.4 million tons of 
crude steel equivalent. However, according 
to MITI, domestic orders for finished steel 
products by end use rose slightly over that 
of 1984. The automobile and home and 
office equipment manufacturing industries 
remained the major driving forces of domes- 
tic demand for both ordinary and specialty 
steel products. Steel exports remained at 35 
million tons of crude steel equivalent, while 
imports dropped 28% to 3.1 million tons of 
crude steel equivalent in 1985. The sharp 
drop in imports was a direct result of re- 
duced imports of steel plates and wide strips 
from Brazil. 

According to MITI, exports of iron and 
steel products rose from 32.8 million tons in 
1984 to 33.4 million tons in 1985, of which 
28.4 million tons was ordinary steel; 2.2 
million tons was specialty steel; 1.1 million 
tons was pig iron, ferroalloys, and ingots: 
and 1.1 million tons was steel wire products, 
semimanufactured steel products, and other 
steel products. The continued increase in 
exports to China helped Japan sustain a 
high level of steel exports. Exports of iron 
and steel products to China increased 27% 
to 10.9 million tons, those to the U.S.S.R., 
rose 2% to 2.1 million tons, while exports to 
the United States dropped 18% to 5.2 mil- 
lion tons resulting from import restrictions 
implemented in June by the United States. 
Other major importers of Japanese iron and 
steel products were the Republic of Korea, 
1.9 million tons; Saudi Arabia, 1.8 million 
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tons; Taiwan, 1.1 million tons; Iran, 881,000 
tons; Thailand, 878,000 tons; and Hong 
Kong, 852,000 tons. 

Imports of iron and steel products drop- 
ped 22% to 4.5 million tons, of which 2.5 
million tons was ordinary steel; 820,000 
tons, ferroalloys; 748,000 tons, pig iron; and 
432,000 tons, ingots, semimanufactured 
steel products, specialty steel, and other 
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steel products. Lower Japanese imports of 
iron and steel products were largely a direct 
result of reduced imports of ordinary steel 
from Brazil and Taiwan. However, imports 
of ordinary steel from the Republic of Korea 
remained at a high level of 1.5 million tons 
because of further appreciation of the Japa- 
nese yen against the Korean won. 


Table 5.—Japan: Crude steel production and world rank of the top seven companies 


(million metric tons) World rank 

1984 1985 1984 1565 
PT 29.60 28.56 1 1 
8 12.50 12.10 5 6 
* 11.80 10.99 1 9 
5 10.28 10.86 8 11 
nsi ciet 6.62 6.46 16 18 
5 2.96 3.99 96 85 
8 2.90 278 87 88 
P 76.16 7504 XX XX 


(Thousand metric tons). 
Ordinary Specialty 

— 1984 1985 1984 1986 
Automobiles U 9,252 10, 1815 2,012 
Constructióh oa ee et AAA apum ee eae 11,841 11,212 454 479 
Conversion and processing --- ---—--—-—-—- —-——- ———-—— 8,021 2962 3,432 8444 
Electric machinery _____ ~~ ~~~ ee 2,598 — 2,544 83 82 
Home and office equipment ~~... ~--~-~-~~------~- 685 698 198 199 
Industrial machinery _ ~~~ 22222222222222- 1680 1,658 1,025 1,025 
Rolling G0CK p ̃ pp ß LLLA 144 105 55 51 
Shipbuilding .-.------------ -=-= -=m ee eee See 8,501 3,248 98 68 
Steel dealers oun ———¼ ' .. cece} 15,387 16,064 931 988 
Tanks and containers... - - e 1,998 2,004 109 68 
AN EPE i MER dcn RTI RENTE ROREM NN QE CN 279 801 181 85 
TOR ists) ß eee ee 49,781 50,817 8826 8,501 

Manganese.—Mine production of manga- bon for production of metallic ese. 


nese ore and concentrate dropped to its 
lowest level since 1947 owing to the perma- 
nent closure of the Ooe Mine in Hokkaido 
by Hokushing Mining Co. Ltd. in October 
1984. As a result, Japan's import reliance of 
manganese rose to 9896 in 1985. 

Japan imported 1.4 million tons of man- 
ganese ore and concentrate principally from 
the Republic of South Africa, 53%, and 
Australia, 35%. Consumption of manganese 
ore and concentrate by the iron and steel 
industry for production of ferromanganese 
and silicomanganese was 1 million tons and 
by other industries for production of electro- 
lytic manganese dioxides and ceramics was 
61,833 tons. Japan also imported 8,376 tons 
of high-grade manganese dioxide ore and 
concentrate from Australia, China, and Ga- 


mangan 

Japan was the world's leading producer of 
electrolytic manganese dioxide. The indus- 
try consists of four companies operating 
four plants in Japan and two plants over- 
seas. For the past 4 years, production of 
electrolytic manganese dioxide has been 
increasing at an annual rate of 2.6% owing 
to the steady increase in world demand for 
manganese batteries. 

According to Japanese industry sources, 
exports of electrolytic manganese dioxide 
were expected to reach 46,000 tons, account- 
ing for over 9096 of production in 1985. 

Metallic manganese was produced by 
Toyo Soda at Huga with an annual capacity 
of 6,000 tons and Chuo Denki Kogyo Co. Ltd. 
at Taguchi with an annual capacity of 3,600 
tons. Both plants used the electrolytic (wet) 
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process. According to industry sources, 1985 
production was estimated at 4,600 tons. 
Domestic consumption totaled 3,200 tons, of 
which 50% was for nonferrous alloys, 35% 
for specialty steels, 9% for welding rods, 
and 6% for chemical and other. Annual 
exports of metallic manganese was between 
20 and 24 tons during the past 2 years. ia 


Table 7.—J Electrolytic mangan 
: dioxide — — * 


(Metric tons) 
Company and location Annual 
Daiichi Carbon Co.: Yokohama, n 000 
Ji Metals and Chemicals Co. Ltd.: Takaoka, hon 
Mitsui Mining & Smelting Co. Ltd.: Takehara, 
Soda Manufacturing Co. Lid: Hinata, 
pr de Bi eas A 8 24,000 
Toal uo xo o e a eus 64,200 


Molybdenum.—Domestic mine produc- 
tion from the i Mine was equiv- 
alent to only 1% of Japan’s molybdenum 
requirements in 1985. To meet the demand 
for molybdenum, Japan imported 21,138 
tons of roasted molybdenum concentrate, 
principally from the United States, 35%; 
Chile, 3396; and the Netherlands, 20%. 
Japan also imported 384 tons of molybde- 
num trioxide, mainly from the United 
States. 

Consumption of molybdenum concentrate 
. and trioxide totaled 9,505 tons, of which 
6,253 tons was consumed by the ferroalloy 
industry for ferromolybdenum and molyb- 
denum briquets, 1,861 tons for inorganic 
chemicals, 531 tons for molybdenum metal, 
and 1,360 tons for other. 

To meet the demand for ferromolybde- 
num and molybdenum metal by the special- 
ty steel industry, Japan also imported 988 
tons of ferromolybdenum, mainly from Aus- 
tria, Chile, and the Netherlands, as well as 
251 tons of moiybdenum metal including 
flakes, ingots, and powder, principally from 
Australia, the Federal Republic of Ger- 
many, and the United States. 

Nickel.—Japan remained the werld’s 
third largest producer of refined nickel and 
a major consumer of nickel ore, ferronickel, 
and refined nickel. However, Japan contin- 
ued to import all raw material for ferronick- 
el and nickel metal products. 

Imports of nickel ore rose 5% to 3.0 
million tons because of increased consump- 
tion by the ferroalloy industry. Indonesia, 
New Caledonia, and the Philippines re- 
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mained the three suppliers of nickel ore to 
Japan. Consumption of nickel ore for ferro- 
nickel rose 7% to 2.2 million tons. To meet 
the growing demand by the stainless steel 
industry, Japan also imported 46,155 tons of 
ferronickel, principally from New Caledo- 
nia, Indonesia, and the Dominican Repub- 
lic, in order of volume. 

Imports of nickel matte and nickel-cobalt 
mixed sulfide for production of refined nick- 
el were 52,462 tons and 14,209 tons, respec- 
tively. Australia and Indonesia remained 
the major suppliers of nickel matte to Ja- 
pan, while Australia and the Philippines 
remained the suppliers of nickel-cobalt mix- 
ed sulfide. Because of lower consumption 
and increased domestic production of nickel 
metal, imports of refined nickel 
15% to 28,996 tons. The major suppliers of 
refined nickel in 1985 were Canada, 9,068 
tons; the U.S.S.R., 4,598 tons; Norway, 3,264 
tons; Australia, 2,750 tons; the Philippines, 
2,577 tons; and Zimbabwe, 2,888 tons. 

According to MITI, consumption of re- 
fined nickel dropped 12% to 43, 780 tons, of 
which 59% was consumed for specialty 
steel, 1396 for galvanized sheet, 9% for 
nonferrous alloys, 6% for magnetic materi- 
als, 4% for storage batteries, 3% for rolled 
sheet, and 6% for other. Exports of refined 
nickel rose to 580 tons from 462 tons (revis- 
ed) in 1984. Iran, the Republic of Korea, and 
Taiwan were major importers of Japanese 
refined nickel. 

Titanium.—Japan was the world’s third 
largest titanium sponge producer following 
the U.S.S.R. and the United States. Produc- 
tion of titanium sponge continued to recov- 
er and reached 22,000 tons. However, do- 
mestic demand for titanium sponge remain- 
ed sluggish, while exports dropped signifi- 
cantly. As a result, industry yearend stocks 
of sponge metal rose sharply to 6,710 tons 
from 2,734 tons in 1984. According to the 
Japanese industry's estimate,** 1985 produc- 
tion and annual capacity of titamum sponge 
metal by company were as follows, in metric 
tons: 


Company and location tion Capacity 

N Soda Co. Ltd.: Nihongi, | 
ic pase 1,500 2,400 
saki, Hyogo - ----------- 10,000 18,000 
Showa Titanium Co. Ltd.: Toyama, 1500 2,000 

Toho Titanium Co. Ltd.: Chigasaki, 

Kanag ara 9,000 12,000 
Total ...------------- 22,000 84,400 
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Demand by domestic titanium mill pro- 
ducers, including sponge producers’ in- 
house consumption, was estimated to re- 
main at the same level of 18,500 tons. How- 
ever, exports of titanium sponge declined 
39% to 3,992 tons because of a significant 
drop in exports to the United States. Ex- 
ports to the United States dropped 57% to 
1,698 tons, resulting from high dumping 
duties imposed by the United States and the 
appreciation of the Japanese yen. Other 
major buyers of Japanese titanium sponge 
in 1985 included France, 797 tons; the Fed- 
eral Republic of Germany, 746 tons; the 
Netherlands, 515 tons; and the United 
Kingdom, 166 tons. 

Production of titanium dioxide pigment 
increased slightly, while demand remained 
at the same level as that of 1984. However, 

of titanium dioxide pigment rose by 
18% to 59,000 tons. According to the Japan 
Titamum Dioxide Association, Japan's sup- 
ply and demand for titanium dioxide were 


as follows, in metric tons: 
Item 1984 1985 

Imports |. 44445 $7,140 12413 

Domestic demand: . ° 
Chemical fibers __________ 5,072 5,061 
Paint: 84861 33.651 
Paper CCC 11,69 10.867 
ting inks____________ 25,677 
Rubber 4,886 3.778 
7 o rein 18,140 14,158 
„%%% AAE 59.40 88270 
PPP 


All raw material for Japan's production 
of titanium sponge and titanium dioxide 
was met by imports. During 1985, imports of 
rutile and ilmenite totaled 604,044 tons, of 
which 296,592 tons was from Australia, 
168,178 tons from Malaysia, 57,160 tons 
from Sri Lanka, 49,685 tons from India, 
20,898 tons from Canada, 6,562 tons from 
the United States, and 5,474 tons from the 
Republic of South Africa. Japan also im- 
ported 95,476 tons of titanium slag, princi- 
pally from the Republic of South Africa, for 
producing titanium dioxide. 

In December, a $31 million loan was 
approved by the Long Term Credit Bank of 
Japan for the construction of a 100,000-ton- 
per-year synthetic rutile plant in North 
Capel, Western Australia. The plant was a 
joint venture of Westralian Sands Ltd. of 
Australia, Trioxide International Ltd. of the 
United Kingdom, and Ishihara Sangyo Co. 
Ltd. of Japan. According to Ishihara San- 
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gyo, the plant was expected to be completed 
by yearend 1986. 

In July, Osaka Titanium Co. Ltd. appeal- 
ed to the U.S. Department of Commerce the 
original antidumping duty of 15.09%. After 
reexamination by the Department of Com- 
merce, the duty imposed on Osaka Tita- 
nium was reduced to 14.59%, while duties 
for Toho Titanium Co. Ltd. and Nippon 
Soda Co. Ltd. remained at 34.25% and 
56.3796, respectively. 

Tungsten.—Domestic mine production of 
tungsten ore and concentrate increased 
slightly owing to strong demand by the iron 
and steel industry. However, because of the 
high production cost associated with the 
lower domestic ore grade and the apprecia- 
tion of the Japanese yen, four of Japan's 
eight tungsten mines closed between 1983 
and 1985. Three of the remaining four 
tungsten mining companies reportedly op- 
erated with losses. Japan imported more 
than 8396 of its tungsten requirements in 
1985. 

Kiwaden Mining Co. Ltd. of Kiwaden, 

Yamaguchi Prefecture, which became inde- 
pendent from Awamura Mining Co. Ltd. in 
1982, produced scheelite having an average 
ore grade of 596 tungsten and accounting 
for 87% of Japan's output. Nittetsu Mining 
at Shinyakuki, Fukushima Prefecture, pro- 
duced scheelite from its limestone oper- 
ations having an average grade of 0.8% 
tungsten and accounting for 8296 of output. 
Tanaka Mining Co. Ltd. at Kuga, Yamagu- 
chi Prefecture, produced scheelite having 
an average grade of 0.4% tungsten and 
accounting for 25% of output. Mitsubishi 
Metal produced scheelite at Ikino, Hyogo 
Prefecture, and extracted byproduct tung- 
sten at its Akenobe tin mine in Hyogo, 
accounting for 6% of output.“ 

To meet the domestic demand, Japan 
imported 2,900 tons of tungsten ore and 
concentrate, principally from Portugal, 868 
tons; the Republic of Korea, 525 tons; Boliv- 
ia, 288 tons; Australia, 227 tons; Peru, 184 
tons; Canada, 176 tons; France, 165 tons; 
and China, 188 tons. 

Consumption of tungsten ore and concon- 
trate rose to 4,590 tons from 4,088 tons in 
1984. According to MITI, of the tungsten ore 
and concentrate consumed in 1985, 77% was 
for tungsten metal; 18% for calcium tung- 
Sten; 496 for ferrotungsten; and 196 for 
inorganic chemicals and other. Stocks at 
yearend totaled 1,226 tons, of which 1,177 
tons was held by consumers, 48 tons by 
producers, and 1 ton by dealers. 
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Cement.—Production continued to de- 
cline because of the stagnant domestic mar- 
ket and a further drop in exports. Domestic 
demand was estimated to be 70 million tons, 
while exports declined 20% to 9 million 
tons. A further cutback in Middle Eastern 
public works and price competition among 
the Far Eastern cement producing coun- 
tries remained the major causes of reduced 
exports. Exports to Saudi Arabia and Ku- 
wait dropped 45% to 3.3 million tons, while 
exports to Hong Kong and Singapore re- 
mained at 3.2 million tons. In past years, 
exports to the United States were small; 
— shipments to the United States 
increased significantly to 972,283 tons in 
1985. During 1985, imports of cement also 
rose sharply to 476,928 tons from 173, 675 
tons in 1984 because of low-priced cement 
offered by the Republic of Korea and Tai- 
wan. 

According to industrial sources, the ce- 
ment industry was to reduce capacity by 4.9 
million tons per year by fiscal year 1986 
ending in March in addition to the 25 
million tons per year reduced in fiscal year 
1985. After completion of the rationaliza- 
tion program, the cement industry wes 
expected to operate at between 75% and 
80% of its 99.4-million-ton-per-year capaci- 


Fluorspar.—Japan remained the world's 
third largest consumer of fluorspar follow- 
ing the United States and the U.S.S.R., and 
continued to import all of its fluorsper 
requirements. Imports rose 11% to 570,656 
tons, of which 344,562 tons of acid- and 
metallurgical-grade fluorspar was from Chi- 
na, 87,451 tons of acid grade from the Re- 
public of South Africa, 86,752 tons of acid 
and metallurgical grades from Thailand, 
and 51,801 tons of metallurgical grade from 
Mexico. About 4596 of the imports was acid 
grade. 

According to Japanese industrial sources, 
consumption of metallurgical- and acid- 
grade fluorspar rose to 211,000 tons from 


208,000 tons in 1984 and to 209,000 tons. 


from 193,000 tons in 1984, respectively. The 
major consumer of metallurgical-grade 
fluorspar was the iron and steel industry. 
The major consumer of hydrofluoric acid 
was the manufacturers of fluorocarbon 
(flon) gas, which used 150,000 tons, of which 
8596 was for solvents, 30% for refrigerants, 
15% for blowing agents, 9% for aerosols, 
and 11% for export. Other uses of hydro- 
fluoric acid were 10,500 tons for fluorinated 
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resins and 800 tons for fluorinated rubber. 
Iodine.—Japan remained the world’s 
largest producer of iodine, accounting for 
59% of the production. Production of iodine 
from the Chiba, Niigata, and Miyazaki ar- 
eas increased steadily over the past 5 years 
owing to increasing exports and domestic 
demand for food and feed additives, X-ray 
contrast media, industrial chemicals, cata- 
lysts, photosensitive materials, and phar- 
maceuticals. Annual iodine production ca- 
pacity was expanded to 9,220 tons from 
8,700 tons in 1980. Production of crude 
iodine and annual capacity by company and 
area in 1984 were as follows, in metric tons: 


Company and production area si Capacity 
Ise Chemical Industries Co. Ltd.: 

, mee Pere 8 
p, Miyazaki — 180 860 
Ltd.: Ciba 880 1,080 
Nippon Chemicals Co. Ltd.: Chiba 290 450 
N Halogens Chemical Co. Ltd. ann dd 

Nippon Natural Gas Industry co. 
United Resources Industry Co. Ltd.: lli en 
CEN HOS DR 1,610 1,800 
TOUR aos cece] 7,900 9,220 


Ise Chemical Industries Co. Ltd. operated 
five plants in Chiba, one plant in Niigata, 
and one plant in Miyazaki using the blow- 
out process. Kanto Natural Ges Develop- 
ment Co. Ltd. operated three plants in 
Chiba using the ion-exchange process. Nip- 
pon Chemicals Co. Ltd. and Nippon Halo- 
gens Chemical Co. Ltd. operated one plant 
each using the blow-out process. Nippon 
Natural Gas Industry Co. Ltd. operated four 
plants in Chiba using the ion-exchange 
process. United Resources Industry Co. Ltd. 
operated two plants in Chiba using the 
blow-out process. 

The Chiba iodine production area contin- 
ued to have land subsidence problems. The 
Government reportedly introduced regula- 
tions to alleviate the problem by limiting 
the spacing of wells and requiring rein- 
jection of brines by the iodine producers. 
The Miyazaki area remained the only area 
for future expansion of iodine production. 
According to Ise Chemical, the annual ca- 
pacity of its Miyazaki plant could be ex- 
panded to 700 tons from its current capacity 
of 360 tons. The company reportedly took 
over Woodward Iodine Corp. of the United 
States in July 1984. 

According to the latest market survey by 
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industry, Japan’s demand for iodine and its 
compounds by end user was pharmaceuti- 
cal, 22%; synthetic chemicals and catalysts, 
20%; food and feed additives, 12%; agricul- 
tural, 11%; sanitizers, 10%; stabilizers, 
10%; inks and dyes, 4%; photography, 4%; 
and other, 7%. 

Limestone.—Japan remained the world’s 
third largest limestone producer. The out- 
put of limestone dropped 6 million tons 
owing mainly to reduced demand by the 
cement industry. According to the Lime- 
stone Association of Japan, limestone was 
produced from 308 quarries in Japan. How- 
ever, 80% was produced from 41 quarries, 
each having an output of 1 million tons or 
more. To improve productivity and safety, 
99% of the limestone reportedly was mined 
by the bench cut method. The industry also 
made substantial progress in environmen- 
tal preservation, pollution prevention, 
blasting technology, and quarry highwall 
retention. 

Limestone was consumed for cement, 
50%; construction aggregate, 25%; iron and 
steel, 18%; lime, 6%; pulverized limestone, 
8%; soda and glass, 1%; and other, 2%. 
Japan’s lime industry consumed 10 million 
tons of limestone and produced 7.4 million 
tons of quicklime and 1.8 million tons of 
hydrated lime. The pulverized limestone 
industry produced ground limestone mainly 
for fillers and animal feed. 


MINERAL FUELS 


Coal.—Japan’s coal mining industry 
suffered another setback when two coal 
mines operated by Mitsubishi Coal Mining 
Co. Ltd. had explosions in April and May. 
As a result, coal production failed to re- 
bound as planned but dropped further to 
16.4 million tons. The explosions at the 
Minami-O-Yubari Mine in northern Hok- 
kaido and a mine near Nagasaki in north- 
eastern Kyushu reportedly claimed 62 and 
11 lives, respectively. The Minami-O-Yubari 
Mine was 1 of Japan's top 10 producing coal 
mines having an annual capacity of 1.1 
million tons. It was also one of the few 
profit-making coal mines in Hokkaido. 

As a result of the Minami-O-Yubari coal 
mine accident, the output of coal from the 
Hokkaido area dropped 696 to 9.8 million 
tons. Of the 1985 coal preduction, 12.4 
million tons was steam coal, 3.9 million tons 
was coking coal, and 25,490 tons was an- 
thracite. The average heating value of coal 
produced in 1985 was 6,210 kilocalories per 
kilogram. The number of coal miners de- 
creased further by 718 to 14,369 at the end 
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of 1985. However, labor productivity contin- 
ued to improve, reaching 92.5 tons of coal 
per month per miner compared with 90.5 
tons of coal per month per miner in 1984. 
The number of days worked decreased to 
299.7 from 301.5 in 1984. 

Domestic coal production was equivalent 
to 1596 of demand in 1985. To meet the 
growing domestic demand, imports of coal 
rose 7% to 93.4 million tons, of which 69.2 
million tons was coking coal, 22.8 million 
tons was steam coal, and 1.9 million tons 
was anthracite. Australia, Canada, and the 
United States remained the principal sup- 
pliers of coking coal to Japan. Australia, 
China, and the Republic of South Africa 
remained the major suppliers of steam coal. 
Anthracite was imported from the Republic 
of South Africa, Australia, China, Vietnam, 
and North Korea, in order of tonnage. A 
significant increase in imports of coal from 
the U.S.S.R. was reported in 1985, especially 
for coking coal, which rose 71% to 2.7 
million tons. On the contrary, imports of 
coking coal from the United States dropped 
15% to 12.8 million tons. The average c.i.f. 
price of coking coal from the U.S.S.R. was 
$54 per ton and from the United States, $68 
per ton. 

Domestic demand for coal rose 6% to 
110.6 million tons resulting mainly from a 
20% increase in demand for steam coal by 
the electric power industry and a 16% 
increase in demand for coking coal by the 
coke manufacturing industry. Of the coal 
consumed, imported coal accounted for 84% 
while domestic coal accounted for 16%. 
Despite a much higher price for domestic 
coal, its market share remained fairly con- 
stant owing to the Government policy that 
consumers must purchase domestically pro- 
duced coal before importing low-priced coal. 
During fiscal year 1985, imported steam 
coal, on a c.i.f. basis, averaged $42 per ton 
while the standard price set by MITI for 
domestic steam coal for power generation 
was $87 per ton, effective May 1, 1985. 
Imported coking coal prices, on a c.i.f. basis, 
averaged $55 per ton while the price for 
domestic coking coal was $108 per ton, 
effective May 1, 1985.15 

In Japan's seventh 5-year plan (fiscal 
years 1982-86), a production target of 20 
million tons per year was set by the Govern- 
ment. Despite heavy Government subsidies, 
the production target was never reached 
during the past 5 years, and most coal 
mining companies continued to suffer 
losses. To establish policy for the domestic 
coal mining industry for the eighth 5-year 
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plan (fiscal years 1987-91), MITI requested 
in September that the Coal Mining Council, 
one of its advisory panels, study and submit 
recommendations by the summer of 1986. 
The Council was expected to focus on (1) the 
desirable and more realistic target for do- 
mestic coal production, and (2) possible 
relaxation of the coal import policy that 
required domestic coal consumers to pur- 
chase domestic coal at least equal to 10% of 
their coking coal imports and 20% of their 
steam coal imports.** 
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Because of the rising cost of domestic coal 
production, widening price gaps between 
domestic and imported coal, and growing 
pressure from domestic consumers as well 
as foreign coal suppliers, the domestic coal 
production target reportedly was to be scal- 
ed down and MTI Ss coal import guideline 
was to be revised. As a result of these policy 
changes, the industry predicted that many 
inefficient domestic coal mines were ex- 
pected to be closed gradually during the 
next 5-year plan. 


Table 8.—Japan: Coal consumption, by sector 


(Thousand metric tons) 
Sector 19847 1985 
Cement, ceramics, other: 
Importedddtdddz 4 10,140 11110 
Coke: 
brescia rin cnet a * 4 
Iron and stete eee 
ee õydʒ d RS 2,687 2,871 
f .... .. 
Lo EE 9,713 9,710 
Importéd l... —— eedem mad LM DL 9,292 18,096 
Imported d d 22 788 
Other, EEE EEE 0 0 T 
peris o LM ĩĩõ / M MAL ³² A 1,486 1,669 
importa ennaa CS ck V...... See eae E 6 9 
TT. oases ei ]¹˙w . ³w 8 104,884 110,620 
Of which: 
Domai aa d dd 17,609 17,866 
MINOR ON ..— i a ee ¾ o:! 8 2²⁵ 93,314 
"Revised. 


Petroleum and Natural Gas.—Domestic 
production of crude oil rose sharply owing 
to increased output of the North-Aga Oil- 
field, operated by Idemitsu Oil Development 
Co. Ltd. offshore Niigata Prefecture. The 
North-Aga Oilfield started commercial op- 
eration in October 1984 at 1,000 barrels per 
day, which was increased to 5,500 barrels 
per day in 1985. Despite reduced output of 
natural gas from coal mines, the output of 
natural gas rose moderately owing to in- 
creased output from four new gasfields that 
were commissioned in 1984. These gasfields 
were the Iwaki-Oki, offshore Fukushima; 
the Katagai and South-Nagaoka, both off- 
shore Niigata Prefecture; and the Yurihara 
oil and gas field in Akita Prefecture. 

Despite increased output of crude oil and 
natural gas, Japan continued to import 
almost all of its crude oil and 95% of its 
natural gas requirements. Imports of crude 
oil dropped 8% to 1.2 billion barrels because 
of reduced production of kerosene and 


heavy fuel oil by domestic refineries, while 
imports of natural gas, in the form of LNG, 
rose 7% to 21.6 million tons owing to in- 
creased consumption by the utility indus- 


Of the crude oil imports, 70% came from 
the Middle East, 16% from Southeast Asia, 
70% from China, 5% from Latin America, 
and 296 from Africa and Australia. The top 
10 suppliers were the United Arab Emir- 
ates, 21.3906; Saudi Arabia, 17.496; Indone- 
sia, 11.49%; Oman, 8.8%; Iran, 7.2%; China 
and the Neutral Zone, 6.596 each; Qatar, 
5.8%; Mexico, 4.1%; and Malaysia, 3.396. 

The structure of Japan's crude oil imports 
continued to shift from major international 
oil companies to national oil companies of 
producing countries on a government-to- 
government basis. Crude oil supplied by 
major international oil companies dropped 
to 26% from 31% in 1984, by national oil 
companies of producing countries on a 
government-to-government basis rose to 
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59% from 57%, by Japanese producers of 
overseas oil rose to 1196 from 996, and by 
other independent international oil compa- 
nies remained at 4%. Japan's crude oil 


imported from the spot market reportedly | 


reached 31% of imports compared with only 
2896 in 1984. Imports of LNG were from 
Indonesia, 15.0 million tons; Brunei, 5.1 
million tons; Malaysia, 4.4 million tons; the 
United Arab Emirates, 2.2 million tons; and 
the United States, 1.0 million tons. 

Consumption of crude oil dropped 7% to 
1.1 billion barrels resulting from reduced 
production of kerosene and heavy fuel oil by 
the refining industry because of a substan- 
tial decrease in demand for type “C” fuel oil 
by the utility and manufacturing indus- 
tries. According to MITI, the refining indus- 
try operated at 62% capacity in 1985. Con- 
sumption of LNG totaled 27.6 million tons, 
of which 7896 was consumed by the electric 
power industry, 20% by the city gas indus- 
try, and 296 by other industries. 

In 1985, progress had been made in oil 
exploration and development both domes- 
tically and overseas. In July, Japan Off- 
shore Ltd. announced that in 1987 it would 
begin commercial production of oil and gas 
in the Iwafune Oilfield offshore. Niigata 
Prefecture at a daily rate of 7,000 barrels of 
oil and 10.6 million cubic feet of natural gas. 
The development cost was estimated at $125 
million, of which 60% weuld be financed 
by a loan from the Japan Development 
Bank. Japan-China Oil Development Corp. 
(JCODC) of Japan and Bohai Bay Oil Devel- 
opment Corp. of China reached an agree- 
ment in July to start commercial produc- 
tion of crude oil offshore at BZ-28 block in 
Bohai Bay at a rate of 9,000 barrels per day 
in November 1987. The development cost 
was estimated at $200 million and was to be 
financed primarily by the Export-Import 
Bank of Japan and the Japanese Govern- 
ment-owned Japan National Oil Corp. In 
October, JCODC and Chengbei Oil Develop- 
ment Corp. of China began commercial 
production of oil offshore in the Chengbei 
Oilfield in Bohai Bay. at the rate of 5,700 
barrels per day. Of this output, the Japa- 
nese share of 42.5% was to be exported to 
Japan, and China, reportedly, was expected 
to export most of its share to Japan also. 

In May, a joint exploration agreement 
between Teikoku Oil Co. Ltd. of Japan and 
the Hamilton Group Co. of the Republic of 
Korea was reached for exploration of oil 
and gas offshore the Japanese-Korean Con- 
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tinental Shelf. In June, another contract 
was signed in Bangkok by Nippon Thailand 
LNG Co. Ltd. of Japan and Thai LNG Co. 
Ltd. of Thailand to conduct a feasibility 
study to develop offshore gas resources in 
the Gulf of Siam and to construct a 2- to 3- 
million-ton-per-year LNG plant. The $2 bil- 
lion joint development of a natural gas and 
LNG production project in Canada report- 
edly was dropped, while the $3.8 billion 
joint development of the Sakhalin natural 
gas and LNG production project with the 
U.S.S.R. was still under negotiation by 
yearend.: 

To liberalize imports of refined petroleum 
products, the Government of Japan approv- 
ed a bill to lift bans on importing gasoline, 
kerosene, and fuel oil in November. The 
legislation called Temporary Measures Law 
for Specified Oil Products Import was 
passed by the Diet in December. Under the 
new legislation to be implemented on Janu- 
ary 1, 1986, and be effective until December 
31, 1996, the importers of refined petroleum 
products were required to register with 
MITI. The importers were to be limited to 
these that can refine crude oil, meet manda- 
tory oil stockpiling, and control product 
quality standards. The importers were also 
required to report their annual import 
plans and their business activities to MITI 
and allow MITI to set standard prices for 


imported oil products. 

! Economist, Division of International Minerals. 

*Where appropriate, values have been converted 
from Japanese yen (Y) to US. dollars at the rate of 
Y288.54-- US$1.00 for 1985. 
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The Mineral Industry of 
Jordan 


By Michael D. Fenton! 


Jordan ranked third behind Morocco and 
the United States as an exporter of phos- 
phates, with India, Indonesia, Pakistan, Po- 
land, Romania, and Yugoelavia as its major 
markets. The Jordan Phosphate Mines Co. 
(JPMC) began a significant expansion pro- 
gram after a very successful marketing 
effort for phosphate rock in East Asia, 
South Asia, and Eastern Europe. Jordan’s 
Arab Potash Co. (APC) expected to supply 
2% to 3% of the world’s potash supply from 
the Dead Sea, and although production and 
exports increased, continued weakness of 
world market prices and corrosion and ero- 
sion problems at its plant caused APC to 
operate at a loss as it has since 1983. To ease 
the burden of debt servicing, APC converted 
most of its overdrafts with local banks into 
a syndicated loan that will mature in 7 
years. Similarly, the Jordan Fertilizer In- 
dustry Co. (JFI) experienced a downturn in 
sales and high debt-servicing costs. 


Jordan was completely dependent on im- 
ports of crude oil, primarily from Saudi 
Arabia. In an effort to reduce this depend- 
ence and the drain of limited foreign ex- 
change resources, Jordan was planning to 
import coal for electric power generation in 
exchange for phosphate rock. Extensive oil 
shale deposits were studied also, but a 
shortage of water and the large capital 
investment may be inhibiting factors in the 
development of this resource in times of 
falling oil prices. Jordan also began a na- 
tional energy conservation program in 
which fuel subsidies were cut 30% and 
consumer oil product and electricity prices 
were increased. Jordan’s Natural Resources 
Authority (NRA) increased expenditures for 
petroleum exploration and tried to interest 
foreign groups in joining the exploration 
effort. Although optimism remained high, 
Jordan fell short of having a commercially 
producing oilfield. 


PRODUCTION AND TRADE 


The main products mined and processed 
in Jordan were limestone, marble, phos- 
phates, and potash. Dolomite, gypsum, ka- 
olin, and salt were also mined, and there 
was some potential for copper, feldspar, 
magnesium, and uranium. 

Proven reserves of phosphate rock were 
nearly 800 million tons. Production contin- 
ued from the El Hasa and Wadi El Abiyad 
Mines at El Hasa, in central Jordan, at 3.8 
million tons per year and 2.4 tons per year, 
respectively. Apparently, the Ruseifa Mine 
at Ruseifa closed in mid-1985, but installa- 


tion of a new extraction concentrator began 
during the year, and output was expected to 
increase to about 0.8 million tons per year. 
Production of phosphate rock in 1985 by 
JPMC of 6.07 million tons was down 3.1% 
from the 1984 level. Product grades, ex- 
pressed as bone phosphate lime (BPL), and 
production were 66% to 68% BPL, 70,200 
tons; 69% to 72% BPL, 2,442,000 tons; and 
73% to 77% BPL, 3,555,300 tons. Exports 
declined by only 1.8% from 4.7 million tons 
in 1984 to 4.6 million tons in 1985, while 
international phosphate exports declined 
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2.5%. Export sales during the first half of 
1985 were valued at $77 million,? an in- 
crease of over $67 million for the first half 
of 1984. Full-year sales of nearly $190 mil- 
lion gave JPMC a net profit of $9.2 million. 
Phosphate rock exports constituted about 
25% of total exports. 

Most of the phosphate rock went to East- 
ern Europe (32%), South Asia (29%), and 
East Asia (27%), with 21% exported to 
India, 14.8% to Romania, 9.7% to Indonesia, 
1.296 to Poland, 6.7% to Japan, and 5.3% to 
Pakistan. Exports to Austria, France, Ro- 
mania, and Yugoslavia declined, but in- 
creased to Bangladesh, India, Indonesia, the 
Republic of Korea, and Poland. JPMC be- 
gan an ambitious expansion program that 
would allow exports of phosphate rock to 
increase to over 9 million tons per year by 
the year 2000. Beginning in 1990, several 
million tons of export phosphate would be 
available through countertrade agreements 
for the 1 million tons per year of bituminous 
coal that would be needed for the expanded 
Aqaba powerplant. 

MC's deliveries of phosphate rock to 
JFI in 1985 declined by 13.8%, and exports 
of diammonium phosphate (DAP) by JFI 
were down 5% to about 500,000 tons rela- 
tive to 1984. The loss of exported DAP was 
worth $120 million. Ethiopia, Thailand, and 
Vietnam, which imported almost 100,000 
tons of DAP in 1984, did not import any 
from Jordan in 1985, and exports to China 
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decreased by about 50%. Also, exports to 
Italy and Pakistan decreased significantly. 
However, nearly 80% of these reduced de- 
liveries were matched by increased deliver- 
ies to India and Saudi Arabia. 

JFI sent its first shipment of 6,000 tons of 
aluminum fluoride to the Egyptalum smelt- 
er at Nag Hammadi in 1985. 

Jordan remained dependent on Saudi 
Arabia, and to a lesser degree on Iraq, for 
its petroleum requirements. Oil imports 
from Saudi Arabia for refining at the 
60,000-barrel-per-day Zarqah refinery were 
1,782,094 tons, or 35,886 barrels per day, via 
the Trans-Arabian Pipeline (TAPline), and 
698,661 tons, or 14,069 barrels per day, was 
trucked from Iraq. Iraq also supplied 10,014 
tons of liquefied petroleum gas and 394,614 
tons of fuel oil. The import bill of $650 
million was 8296 of the value of Jordanian 
exports, 1196 of the gross national product, 
and $208 million more than the foreign aid 
received by Jordan. Jordan Petroleum Re- 
finery Co. reported a net profit of $11.1 
million, 13% over that of 1984, for about 21 
million barrels of oil products. 

Cement production increased, and de- 
pendence on imports decreased significantly 
as Jordan's capacity to make cement im- 
proved. South Cement Co. agreed to sell 1 
million tons to Egypt's Cement Supply Bu- 
reau and 500,000 tons per year over a period 
of 3 years to Saudi Arabia at a relatively 
low price. 


Table 1.—Jordan: Production of mineral commodities? 


Commodity 1981 1982 1983 1984 1985 
Cement, hydraulic... . metric tons 964,700 795,000 1,211,332 1,988,424 2,124,000 
pea a ante K do... 20, 14,335 7 81 7 26,035 26,000 
22 8 do... 53,054 39,959 . 41,187 109,863 110,000 
Hon. and steel: Steel, crude? _________ do— 2134, 900 140,000 140,000 140,000 140,000 
pest oT NR er 8 do. ___ 20, 59,839 261,093 224,318 ,000 
Petroleum 
B. occi. thousand 42-gallon barrels. za € zit Xue 21 
Refinery products 
asoline ___________.- LLL do... r €2 800 r 63,430 2,695 2,100 4,900 
Jet fuel do. ..- r 91,900 2,200 2,146 1,150 15 
RKeros ene do— 1,327 r ©2100 1,784 1,750 1,500 
Distillate fuel oil |... do... r $3,900 r 4, 000 5,132 5,200 9.700 
Residual fuel oil |... .. ..... do... x $3,650 r eg, 900 5,300 5,850 2,085 
Liquefied petroleum ga do... r 4850 r 6150 875 900 930 
cc aeu EU do_ _ _ — r *650 r *800 1,026 1,100 1,100 
Unspecified including lubricants _do_ __ _ r 205 r 200 53 r 200 70 
Refinery fuel and losses do- r 750 r 850 NA r €900 700 
"€ Total us V do- T €15,732 r €18,230 18,961 19,250 21,000 
te: 
ine output thousand metric tons. — 4,244 4,390 4,148 6,263 6,067 
PsgOs content do... 1,979 1,427 1, ¥2,069 2,011 
Phosphatic fertilizer |... metric tons _ NA 117 ,000 365,122 568,968 500,650 
Crude alete do- ies *15,000 280,000 486,868 932,000 
K:0 equivalent do- MV *9,100 170,000 297,000 550,000 
odi FFF thousand metric tona - E 30 50 80 80 80 
tone: 
Limestone? |... .---- metric tons 7,000 7,000 7,000 7,000 7,000 
lll! 88 do— 5,000 5,100 102 4,625 4,600 
NA Not available. 


*Estimated. Preliminary. "Revised. 
1Table includes data available through July 1, 1986. 
* Reported figure 
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Table 2.—Jordan: Exports and reexports of selected mineral commodities: 


(Metric tons unlees otherwise specified) 


Destinations, 1984 
Commodit 1983 1984 i 
á Daneg Other (principal) 
METALS 
Aluminum: Metal including alloys, all l 
OTMS ne ee ee ae 1,852 4,347 -~ Japan 2,195; a d 1,417; West 
Copper: Metal including alloys, all forms 1,528 655 T Netherlande 278; Italy 150; West Ger- 
many 1 
Gold: Metal including alloys, unwrought 
and y wrought ___ troy ounces. . 42,857 96 96 
Iron and steel: Metal: 
SCTAD. - mia ect. 1,125 9,594 _. Japan 
Semimanufactures 984 4,056 gs Iraq 3 3, 415 5 Saudi Arabia 484. 
Lead: Metal including alloys, all forms 154 201 __ All to Saudi Arabia. 
Zinc: Metal including alloys, scrap — — — — 588 378 See Diesen 140; India 129; Saudi 
ia 1 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Natural: Corundum, 
emery, pumice, eteee za 270 — All to Saudi Arabia. 
Gen ee ee uus 288 178,821 = Do. 
Clays, crude: Kaolin 88 5 126 =o Lebanon 7,052; Kuwait 44. 
Fertilizer materials: Manufactured 
Nitrogenous__ --------------— 292,864 530,049 hem E s 840: Pakistan 88,799; China 
Phosphatic _______________- 422 852 Abu Dhabi 450; Lebanon 278. 
Potassic _______-.___---_-- 2,555 458,232 _. NA. 
INS ee Ret ae any Pe See eer ne 3,667 6,138 Tee 2,938; Saudi Arabia 1,710; 
uwait 1,490. 
Phosphates, crude thousand tons 3,701 4,873 ET Somani ia 861; India 811; Yugoslavia 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 23,896 81,735 _. Saudi Arabia 19,078; Iraq 5,568; 
Kuwait 8 1 
Sulfate, manufactured __~ 1,024 4,785 -- Iraq 4,548; Syria 128. 
Stone, sand and gravel: 
nsion stone: 
Crude and partly worked 24,293 41,857 ER uv ,844; Lebanon 8,114; Kuwait 
Worked —— -------------—- 81,212 78,158 __ Kuwait 68,983; Abu Dhabi 4,228; 
Saudi Arabia 1,529. 
Sand other than metal-bearing ---—- 1,027 9,441 -- Kuwait 7,520; Saudi Arabia 1,751. 
Sulfur: Sulfuric acid 80 79 -. All to Saudi Arabia. 
Talc, steatite, soapstone, pyrophyllite 2,889 5,221 SUN Saudi Arabia 3,428; Kuwait 1 490. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Lubricants. |... on barrels. _ 1,064 1,050 7 United Kingdom 420; Iraq 371. 
Bitumen and other residues do- 436 HAT 
Bituminous mixtures do— 854 


NA Not available. 


1Table prepared by Virginia A. Woodson. 


Table 3.—Jordan: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
4 und Other (principal) 
METALS 
Alumin 
ama ani hydroxides eae 9,147 10 Netherlands 8,998; West Germany 76. 
Metal including alloys: 
Scrap ~--~- ---------- 106 160 () Saudi Arabia 91; Greece 49. 
Unwrought. - ------------ 2,385 2,658 -— Egypt 1,586; S i 498; Kuwait 492. 
P Semimanufactures |... 6,806 5,096 36  Greecel ,963; taly 707; Turkey 597. 
p 
Ore and concentrate E 44 mis All from * 
Metal including alloys: 
oro ( 130 1.014 nes ary Hom 
Semimanufactures 719 1,332 Dips itt a 242; 


See footnotes at end of table. 
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520 


MINERALS YEARBOOK, 1985 


Table 3.—Jordan: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Gold: Metal including alloys, unwrought 


and partly wrought ..... troy ounces_ — 
: Metal: 


Ferroalloys: 


Steel, primary forms uS pP 
Semimanufactures 
Bars, rods, 8 shapes, sections 
Universals, plates, sheets 


Hoop and strip. - ---------- 
Rails and accessories 


Lead: 


Metal including alloys, unwrought _ — 
Platinum-group metals: Metal including 


alloys, unwrought and partly wrought, 
platinum --------- troy ounces. . 


Titanium: REET aA Biren ee ey PM 
— including alloys: 


Abrasives, n. e. s.: 
ural: 


Diatomite and other infusorial earth .. .. — 
Feldspar, fluorspar, related materials 


Gypsum and plasterrr ---- 
Kyanite and related materials 


See footnotes at end of table. 


1983 


8,214 
4,918 
18,036 
151 

98 
184,410 
46,355 
55,134 


98,060 


1,833 
1,598 


219 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Sweden 531,451; Switzerland 259,070. 

Ed 1,746; Saudi Arabia 447; Iraq 

Kuwait 206; Saudi Arabia 27. 

All from Belgium-Luxembourg. 

All from France 

Turkey 60,346; U.S.S.R. 35,843. 

itay i 9,391; e ee 

Japan 1 5 11.88 W West Germany 5,812; 
6. 


lgium-Luxembourg 5, 
Hagar pat iae Germany 98. 


Belgium any Luxembourg 2,430; Bulgaria 

26; Romania 1, 

Taiwan 7 519; Francs? 7 606; Italy 
6,272. 


United neon | 76; Belgium- 
oe Arabia 806; 
ak ste poem 


Switzerland 147,636. 


United Kingdom 65,587; Italy 5,048. 
Be iu Luxembourg 281; France 
United Kingdom 218. 


Belgium-Luxembourg 150; West Ger- 
many 50. 
i ium-Luxembourg 397; Poland 


Zimbabwe 100; Japan 69; West Ger- 
many 81. 


United Kingdom 206; Belgium- 
Luxembourg 20. 


Italy 370; West Germany 39; Turkey 


Lebanon 29,465; Iraq 11,800; Greece 
United Kin Kingdom 675; France 288; 
Turkey 334 West Germany 48. 


e 30,000; India 
Syria 1,550. 
Finland 1,275; Turkey 596; Sweden 


Netherlands 1,593; Belgium- 
Luxembo urg 200. 


1 20,717; U.S. S. R. 16,019; 


erri R. ped Romania 4,020; Saudi 
Arabia 2, 

Iraq 2,911; Syria 400; Spain 201. 

Netherlands ach dud West Germany 
796; Austria 64 

Lebanon 930; 10 672; France 249. 

Turkey l Cyprus 520; United King- 


dom 402. 
Lebanon 1,770; West Germany 60. 
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Table 3.—Jordan: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : 
z aoe Other (principal) 
INDUSTRIAL MINERALS —Continued 
Pigments, mineral: 
Natural, crude _ — 186 ee 
Iron oxides and hydroxides, processed 165 2377 _. West Germany 165; Spain 36. 
Precious and semiprecious stones other 
Natural se kil 6 5 Luxembourg 3; India 1; 
at ura ilograms_ _ ae um-Luxembourg 
M emp 
Synthetic |... 2... do— 710 -- India 646; Taiwan 55. 
Salt and brine... _____ 1,314 1,306 15 Saudi Arabia 1 031; Kuwait 240. 
Sodium compounds, n.e.s: 
Carbonate, manufactured 1,412 2,934 PE France 9 FF 
nited Kingdom 
Sulfate, manufactured |... 1,293 7,205 __ Romania 4,851; 1. Jandl Arabia 1,557. 
Stone, sand and gravel 
i ion stone: 
Crude and partly worked 18,412 14,892 6 Italy 11, ,286; Greece 1,431; Turkey 
Worked... 2-2 -- 711 1 Italy 696. 
Gravel and crushed rock 5,408 3,188 it Italy 2,919; 4 104 Bede 
Sand other than metal-bearing -—-_-—-— 451 842 3) Netherlands 104 yria 56; Finland 
Sulfur: 
Elemental: 
Crude including native and 
CCC 118,148 126,426 _. Saudi Arabia 94,713; Canada 81,500. 
llloidal, precipitated, sublimed .. 42,494 102,469 -- Iraq 101,644. 
Tale, sitio pstone, pyrophyllite _ _ 427 220 E China 100; N 69; Austria 36. 
soa ne, p te __ mut orwa 
%% 8 167 60 EM Austria 23; Lebanon 14; France 13. 
ERAT ES AND RELATED 
Carbon blaecggkkk ee 90 _. Austria 75; West Germany 11. 
Anthracite and bituminous. . _ _ — _ _ NA 529 — France 193; West German 1m 
Belgium-Luxembourg 1 
ignite including briquets NA 100 _. All from Netherlands. 
grades including briquets .---—— 499 este 
Coke and semico k 311 633 — France 196; West mande oe 
Belgium-Luxembourg 1 
Peat including briquets and litter 456 1,082 _. Finland 290; Netherlands 268; West 
Germany 236. 
Petroleum: 
Crude" thousand 42-gallon barrels... 18,326 17,586 — All from Saudi Arabia. 
Refinery products: 
Gasoline do— NM * — Mainly from Syria. 
Mineral jelly and wax do- 5" 3 (2) Iraq 2; West Germany 1. 
Kerosene and jet fuel. do- r(2) (3) Mainly from Saudi Arabia. 
Lubri cant do- 114 176 9 United Kingdom 73; Belgium- 
Luxembourg 35. 
Nonlubricating oils _ _ _ do- 8 (?) Belgium-Luxembourg 2; France 1. 
Residual fuel oil... do- 4 m ome 
Bituminous mixtures do- 3 14 () France 12. 
"Revised. NA Not available. 
Table prepared by Virginia A. Woodson. 
Wess than 1/2 unit. 
udes scrap. 
May include 3 
May include shale oils. 
COMMODITY REVIEW 


METALS 


A plan for the construction of a 10,000- 
ton-per-year iron foundry at Yarmouk for 
pipe, pipe fittings, and engineering castings 
was announced by Jordan Engineering In- 
dustries Co. The plant would be expanded to 


16,700 tons per year after its proposed 
opening in 1987. Annual savings for Jordan 
on imports was estimated to eventually be 
$26 million. The International Bank for 
Reconstruction and Development (World 
Bank) was considering contributing to this 
venture engineered by the Arab Mining Co. 
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of Amman and the Arab Investment Co. of 
Baghdad. 


INDUSTRIAL MINERALS 


Cement.—The Jordan Cement Factories 
Co. (JCF) of Amman was adding a 1-million- 
ton-per-day crushing, preblending, and raw- 
mill feeding plant, and a 200,000-ton-per- 
day cement grinding, packing, and dispatch 
facility to its 5,700,000-ton-per-day plant at 
Fuheis. Mitsubishi Corp. and Kobe Steel 
Ltd. of Japan were to supply equipment, 
and Holderbank Management and Consul- 
ting Ltd. was responsible for design and 
coordination of construction. 

South Cement planned to complete the 
second of two 1-million-ton-per-year cement 
production lines in the recently inaugurat- 
ed Rashadiya portland cement plant in 
southern Jordan. JCF and South Cement 
agreed to merge as a result of increasing 
excess capacity in the Middle East and 
because of the declining construction indus- 
try. South Cement anticipated losses of 
$27.9 million for 1985. The new company 
was to be capitalized at $127 million. 

South Cement was mining nearly ex- 
hausted gypsum reserves in the Hasa area. 
An additional reserve of 1.5 million tons 
that was found in the Tafila area in south- 
ern Jordan was expected to last for a 
decade. 

The Jordanian-Syrian Industrial Co.'s 
white cement plant, having a capacity of 
100,000 tons per year, started trials in 
September, and the new 1-million-ton-per- 
year plant being built near Amman by Kobe 
Steel of Japan for JCF was scheduled for 
completion in 1986. 

Fertilizer Materials.—Phosphate Rock.— 
Jordan awarded a 2-year, $3.3 million con- 
tract to a French-Jordanian consortium for 
a feasibility study of a new minesite at 
Shidiyah in southern Jordan, 125 kilome- 
ters north of Aqaba, containing proven 
reserves of 790 million to 1,000 million tons 
of phosphate rock. The French firms Sofre- 
rail, Société Francaise d'Etudes Miniéres 
(Sofremines) Charbonnages de France- 
Chemie, and Bureau de Recherches Géo- 
logiques et Miniéres joined with the Jorda- 
nian consulting firm Dar al-Handasah to 
study phosphate mining and beneficiation, 
fertilizer production, transport by rail to 
the Aqaba port, shipping, and the construc- 
tion of a townsite for 25,000 people. Accord- 
ing to this feasibility study, the first phase 
of mining, to cost about $60 million to $70 
million, was expected to begin in 1988 at a 
rate of between 0.5 and 1 million tons per 
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year and progress to 3 million tons per year 
in 1990 and 9 million tons per year by the 
year 2000. Total investment was estimated 
to be about $300 million, excluding railway 
construction. 

PHB Weserhiitte AG of the Federal Re- 
public of Germany contracted to construct a 
$2.26 million phosphate-loading facility and 
wharf for ships under 10,000 deadweight 
tons at Aqaba. Jordan’s phosphate export 
capacity would increase from 4.5 to 6 mil- 
lion tons per year. 

The Ransomes and Rapier W2000, a 30.5- 
cubic-meter dragline operated by JPMC at 
El Hasa, is the only such machine operating 
in the Middle East. It stripped 5,561 million 
cubic meters of overburden during the first 
7 months of 1985, and a new annual record 
was expected. JPMC planned to buy as 
many as five more by 1990. Ransomes and 
Rapier and four U.S. companies submitted 
bids for two electric draglines. 

JPMC contracted Finland’s Rauma- 
Repola Oy’s Parkano works to supply five 
drying units costing about $1.9 million to 
replace older, less energy-efficient driers 
installed in 1976 by the United Kingdom’s 
Newell Dunford. The project should be fin- 
ished by early 1987. 

Five Halco Mining Inc. 410C drills that 
can drill 85- to 200-millimeter shot holes to 
170 meters were delivered for use at the 
phosphate mines. Four more 410C’s were to 
be delivered soon. 

Potash.—Since the opening in 1982 of the 
Ghor-al-Safi potassium chloride plant, built 
by APC near the Dead Sea, production had 
been increasing and, in 1985, reached 
932,000 tons per year of granular potash. 
APC decided to increase the plant’s capacity 
to 1.4 million tons per year, rather than 1.2 
million tons as previously planned, with the 
help of the World Bank and the consultant, 
Jacobs International Co. Full capacity was 
expected to be reached in 1987. 

Construction by Krebs & Cie. S.A. of 
France progressed on a bagging plant and a 
table salt extraction unit at Safi. Annual 
output was designed at 30,000 tons, and the 
facility was to be finished in 1986. 

APC and an Egyptian company planned 
to build a 150,000-ton-per-year potassium 
sulfate plant at Safi. 


MINERAL FUELS 


The Government of Jordan doubled the 
allocation for petroleum exploration to 
$35.6 million in its 1985 budget. Exploration 
activity was focused on the Hamzah struc- 
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ture in the Al-Azraq region of eastern 
Jordan near the Saudi Arabian border 
where three completed oil wells tested at 
600 to 1,000 barrels per day, and the drilling 
of two additional wells was in progress. 
Although a cumulative production of 21,000 
barrels was trucked for refining at Zarqa, 
the field was not considered to have com- 
mercial status because Hamzah No. 1, the 
first of 16 wells drilled, only produced an 
average of 70 barrels per day for the year, 
and none of the succeeding wells contained 
oil in producible quantities. The NRA had 
spent over $100 million since 1981 on explo- 
ration and, by 1985, attempted to attract 
international oil companies to share the 
burden. Eleven Australian, British, Nether- 
lands, French, and U.S. companies ex- 
pressed interest in reviewing geological da- 
ta. 

As a result of a countrywide seismic 
survey, drilling of several exploratory wells 
was scheduled for 1985 in the Ramtha and 
Irbid areas. Also, a seismic survey for petro- 
leum was to be done in two stages by Iraqi 
personnel. The first stage was to be in the 
Dead Sea area; the second, in areas south 
and northeast of Amman. 

Saudi Arabia continued exporting oil at 
a rate of almost 36,000 barrels per day 
through TAPline to Jordan, rather than 
close the pipeline as previously scheduled, 
while talks continued concerning the con- 
struction of the 900-kilometer, $1 billion, 
Iraqi-Jordanian oil pipeline project. Iraq 
demanded that loan repayments be made 
over 8 years in crude oil, with Iraq reserv- 
ing the right to suspend all repayments if 
the venture were interrupted by any mili- 
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tary or political action by Israel. Mean- 
while, Iraq continued supplying oil by truck 
to Jordan at a rate of about 14,000 barrels 
per day. 

A new oil berth costing about $20 million 
was to become operational at Aqaba by 
yearend. About 74,000 barrels per day of 
crude oil and fuel oil, probably of non- 
Jordanian origin, were to be exported from 
the new berth, a significant increase from 
the previous 15,000 to 25,000 barrels per day 
from the Aqaba facilities. Since the begin- 
ning of the Iran-Iraq war, Aqaba had be- 
come a major import and export facility on 
the Red Sea. Prewar annual docking of 
1,500 ships had increased to 2,500 ships 
annually. 

As part of its oil exploration activities, 
Jordan was studying the crude oil potential 
of its shale deposits by drilling 10 explorato- 
ry holes and by encouraging foreign compa- 
nies to explore. Reserves exploitable by 
opencast mining at El Lajjun, Sultani, and 
Jurf el Darawish were 742, 569, and 1,243 
million barrels of oil, respectively. Shale at 
El Laijun carried as much as 36 gallons of 
oil per ton. A feasibility study and pilot 
plant project by two West German compa- 
nies at El Lajjun would perhaps lead to a 
50,000-barrel-per-day oil distillation plant. 
The NRA commissioned Technopromexport 
of the U.S.S.R. to do a feasibility study for a 
350- to 400-megawatt shale-fired power sta- 
tion at Qatrana. 


Physical scientist, Divieice of International Minerals. 
ere necessary, values have been converted from 
Jordanian cd UD) i to U.S. dollars at the rate of 
JD0.394 = US$1.00 
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The Mineral Industry of the 
Republic of Korea 


By E. Chin? 


With the exception of limestone and ag- 
gregates, the Republic of Korea was defi- 
cient in almost all mineral raw materials 
required by the countrys manufacturing 
industries. However, in view of domestic 
consumption, there was significant mine 
output of coal, graphite, kaolin, pyrophyl- 
lite, talc, and tungsten. The country’s larg- 
est metallurgical sector was iron and steel, 
which had to import almost all of its needs 
for coking coal, iron ore, and manganese. 
Aluminum was produced from imported 
material. Copper and zinc were produced 
from domestic and imported ore. The larg- 
est industrial minerals processing sector 
was cement. Although the Republic of 
Korea produced about 20 million tons per 
year of coal, there was no domestic output 
of oil and natural gas. 

The Republic of Korea’s gross national 
product (GNP) in 1985 was estimated at $82 
billion? in current prices. GNP in constant 
1980 prices was $84 billion in 1985 com- 
pared with $81 billion in 1984, representing 
a real growth of 4.4%. The input of the 
mining and quarrying sector to GNP in 
1985 was only $1.2 billion compared with 
$24.9 billion for manufacturing.’ 

The total labor force was estimated at 
14.9 million. Employment in the mining 
sector was 154,000 compared with 7.6 mil- 
lion for services; 3.9 million for agriculture, 
forestry, and fishing; and 3.5 million for 
manufacturing. Monthly earnings for all 
industries averaged $328 based on 24 
worker-days. Monthly earnings per person 
for various sectors of the economy were as 
follows: services, $592; utilities, $571; con- 
struction, $385; mining, $324; and manu- 
facturing, $260. Monthly earnings in the 
mining sector by type of output was coal 
mining, $348 (24.6 worker-days); metal min- 


ing, $284 (23.9 worker-days); and other min- 
ing, $214 (21.3 worker-days). 

The wholesale price index (1980= 100) for 
all commodities was 128. Indices for select 
products were electricity, 146; petroleum, 
135; ceramic and glass products, 130; chemi- 
cals, 124; iron and steel products, 119; and 
nonferrous metal products, 107. Wholesale 
prices for select commodities were alumi- 
num sash bar, $2 per kilogram; anthracite 
coal, $37 per ton; cement, $0.05 per kilo- 
gram; compound fertilizers, $0.21 per kilo- 
gram; electrolytic copper, $1,702 per ton; 
fuel oil, $0.18 per liter; galvanized sheet, 
$398 per ton; gasoline, $0.85 per liter; gold, 
$11 per gram; hot-rolled steel coil, $259 per 
ton; reinforced steel bar, $258 per ton; and 
wire rod, $269 per ton. 

The value of construction orders received 
in 1985 totaled $6.0 billion: $8.8 billion for 
building construction and $2.7 billion for 
civil engineering works. Construction or- 
ders for roads and bridges were valued at 
$566 million; powerplants, $196 million; 
harbors and airports, $168 million; rail- 
roads, $112 million; and dams, $32 million. 
By sector, construction orders by the chemi- 
cals and petroleum industries were $190 
million; iron and steel, $24 million, and 
mining, $1.5 million. 

Orders for machinery and equipment by 
the construction sector were valued at $269 
million; basic metals, $69 million; chemi- 
cals, $59 million; fuels, $86 million; and 
mining, $35 million. 

Marine freight unloaded for select items 
was as follows, in thousand tons (loaded 
data are given in parentheses): oil, 48,556 
(17,103); mineral ores, 18,725 (2,663); anthra- 
cite coal, 5,171 (2,300); cement, 5,121 (8,025); 
salt, 870 (107); and fertilizers, 275 (1,400). 
Freight transport by rail included 21.9 mil- 
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lion tons for anthracite coal, 5.0 million tons 
for cement, 4.1 million tons for mineral 
ores, and 1.6 million tons for fertilizers. 

Under a long-term plan established by 
the Ministry of Energy and Resources, in- 
dustrial establishments that were energy 
inefficient were to reform their process into 
energy-efficient ones or be phased out grad- 
ually by the Government. In 1985, 31.4% of 
the country’s industrial output was by 
energy-inefficient firms, down from 33.7% 
in 1984. By Government mandate, this 
share was to be further reduced to 10.3% in 
1991.* 

Under the Foreign Capital Inducement 
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Act, the Government's policy was to attract 
foreign capital for the sound development of 
the national economy. There were 660 ven- 
tures eligible for foreign investment, the 
bulk of which was 449 in manufacturing 
compared with only 12 in mining. In addi- 
tion, there were 14 mining projects not 
eligible for foreign investment: 2 projects 
were not yet assigned to a Government 
overseer, 1 was prohibited, and 11 were 
restricted. The restricted projects included 
those that were highly polluting, but were 
to be eventually opened to investment. The 
projects were not specifically named in the 
act. 


PRODUCTION 


The Republic of Korea has no indigenous 
resources of oil and natural gas. Anthracite 
coal was the country’s most important mine 
product by volume and value in 1985. 

Mine output of metallic minerals includ- 
ed ores of copper, iron, lead and zinc, 
molybdenum, and tungsten, with only the 
latter significant in terms of world output. 
Domestic mine output of copper accounted 
for less than 1% of the ore requirement for 
copper metal production; iron for close to 
4% of the requirement for pig iron; 100% 
for lead; and about 45% for zinc. In addi- 
tion, there was a small output of molybde- 
num ores, and sporadically, manganese and 
tin. The largest metals sector was iron and 
steel with an aggregate output capacity of 
18.5 million tons per year, followed by 
copper, 135,000 tons per year; zinc, 110,000 
tons per year; aluminum, 20,000 tons per 
. year; and lead, 15,000 tons per year. 

For industrial minerals, the Republic of 
Korea produced significant quantities of 
diatomaceous earth, feldspar, graphite, kao- 
lin, pyrophyllite, silica, and talc. The larg- 
est industrial minerals processing sectors 
were cement and fertilizers. Domestic quar- 


rying of limestone and aggregate were the 
raw materials for the cement industry, 
while that for the fertilizer industry was 
largely imported. 

The country's large and strategic compa- 
nies were state-run enterprises. Mineral- 
related companies under the control of the 
Ministry of Trade and Industry were 
Chinhae Chemical Co. Ltd.; Korea Fertilizer 
Co. Ltd.; Korea General ‘Chemical Corp.; 
Korea Heavy Industries Construction Co. 
Ltd.; Namhae Chemical Corp.; Pohang Iron 
and Steel Co. Ltd. (Posco); and Yong-Nam 
Chemical Co. Ltd. Those under the control 
of the Ministry of Energy and Resources 
were Dai Han Coal Corp.; Korea Electric 
Power Corp.; Korea Energy Management 
Corp.; Korea Mining Promotion Corp.; Kor- 
ea Petroleum Development Corp.; Korea 
Resources Recovery and  Reutilization 
Corp.; and Korea Tungsten Mining Co. Ltd. 
The Ministry of Construction controlled 
four large companies—Industrial Sites and 
Water Resources Development Corp.; Korea 
Highway Corp.; Korea Land Development 
Corp.; and Korea National Housing Corp.* 
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Table 1.—Republic of Korea: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984 1985 
METALS 
8 - 55 Findet ERU 17,506 15.220 12,629 18,252 17,695 
mine ou white arsenic nt 
Bismuth metall 100 95 100 126 185 
um, amelterrrrrn _ 300 320 230 T 
output, metal content! 501 820 889 219 809 
Smil — ——— Be ee 108,200 119,400 124,000 100 106,900 
Refined, primary ........-...--- 107,984 110,818 128,289 129,078 140,144 
Gold metal!!! troy ounces. 43,147 750 72,083 79, 156 
Iron and steel: 
Iron ore and concentrate 
Gross weicht thousand tons 594 620 655 625 542 
i hag content NI 333 347 367 350 304 
Pig iron da 7,928 8,445 8,024 8,768 8,888 
Ferroalloys: 
Ferromangan ese 68,300 60,306 52,896 58,600 61,396 
Ferrosilicon ~- -------------- 32,000 82,478 $2,489 ; 34,840 
GGG! ee AA eee 27,185 83,240 143,824 50,215 54.879 
Tólal 7Ä˙ĩ˙³²Ü A Be 127, 485 126,024 129,209 144,115 151,115 
— Steel, crude .......- thousand tons. 10,753 11,753 11,916 18,084 539 
Mine output n metal content 13,635 12,167 1 10,837 8,811 
, smelter ____________________ : 10,500 12,000 14,500 
ore and wid 74 
Manganese content:: 2 RR "ms 30 Ds 
Molybdenum, mine output, metal content 361 142 158 
Silver metal troy ounces _ 3,061 3,287 8,366 8,159 3,990 
Tin, mine output, metal content Se — — 21 
Tungsten, mine output, metal content 2,789 2,420 2,480 2,702 2,884 
Mine output, metal content 56,198 58,175 55,980 49,232 
Metal, primar 83,915 99,211 107,860 108,460 111,653 
INDUSTRIAL MINERALS 
DDD epu eee eee 14,084 15,988 12.505 8,062 2 
Cement, hydraulic thousand tona__ 15,617 17,887 21,282 20,418 424 
HU UR ne Se 8 694, 824 684,447 121,220 
OOF er V ea 42,176 55,249 ,968 48,496 618 
ccu nN D NA LE A 85,040 109,896 121,051 145,414 
Fluorsper, metallurgical- grade 6,464 3,667 6,361 4, 
// AA ee 627 2,305 1,602 
Amorphous - - --—---------------—- 34,049 26,338 $2,571 56,258 69,877 
nn es a 8 34,891 26,965 88,266 58,563 71,479 
ite pee related materials: Andalusite __ — _ — 83 
———— HP N 20,355 14,402 24,486 20,044 
Nitrogen: content of ammonia .—--------- 146,123 543,302 430,1 464,194 441,988 
Sita ate x 8 864,000 481,000 518,000 
Sodium carbonate, manufactured... 202,063 185, 670 230, 247,927 250,890 
Stone, sand and gravel: 
C6. sehe meum 802,915 815,800 NA — ads 
* thousand tons. . 21,931 80,736 82,992 83,456 81,087 
— .. ̃ M GEM MEM NEM. 
3j) 88 T: a 127 iad sda 
| © ea ele ee ee en 395,216 466,824 ,922 656,442 
ERES NEVER RES ECRIRE 169,401 124,793 171,214 192,208 194,174 
MINERAL FUELS AND RELATED MATERIALS 
MVP RIEL ;—ö—ůG- 58 60,943 58,047 15,424 82,369 91,019 
Coal: Anthracite _.__._____ thousand tons 19,865 20,116 19,861 21,370 23,621 
7 ů.dj Me 4,401 539 4,682 5,199 5,000 
Fuel briquets: Anthracite briquets |... 18,543 20,865 18,982 21,816 19,458 


See footnotes at end of table. 
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Table 1.—Republic of Korea: Production of mineral commodities' —Continued 


Commodity 1981 1982 1983 1984 1985 
MINERAL FUELS AND RELATED MATERIALS 
tinued 
Petroleum refinery prod 
ine thousand 42-gallon barrels. . 6,184 5,182 4,902 5,519 9,729 
Jet fue“!!! da 6,521 9,074 0,469 10,000 
ye Ree 8 da 8,124 8,868 9,199 9,109 10,452 
isti fuel oll! da 89,167 41,701 560 156 54.788 
Residual fuel oil ..... da 86,613 81,679 87,140 907 75,566 
ae ae P UN RN ROUES do... 507 2,081 1,738 1,962 8,807 
Jö eet PE Ne 8 do... 30,744 26,577 288 19,081 
Refinery fuel and losses . __ ____ do- 6,260 6,700 6,400 4,086 
Total oo oe T a da 182,816 178,869 198,168 215,810 187,404 
“Estimated. Preliminary. Revised. NA Not available. 
‘Includes data available through July 81, 1986. 
TRADE 


During the past decade, total trade value 
increased from $16.5 billion in 1976 to $61.4 
billion in 1985. In that period, the Republic 
of Korea’s cumulative trade deficit totaled 
$25.4 billion. The Government vigorously 
continued to support its export policy to 
limit the annual deficit. In 1985, the trade 
deficit was $853 million compared with $1.4 
billion in 1984. 

The major export destinations in 1985 
were the United States, $10.8 billion; Japan, 
$4.5 billion; Hong Kong, $1.6 billion; Cana- 
da, $1.2 billion; the Federal Republic of 
Germany, $979 million; Saudi Arabia, $969 
million; the United Kingdom, $913 million; 
and Panama, $746 million. Shipments to 
these countries accounted for 72% of the 
total exports. The major export classes were 
manufactured goods, $15.4 billion; machin- 
ery and transportation equipment, $11.4 bil- 


lion; foodstuffs, $1.2 billion; mineral fuels 
and related materials, $951 million; chemi- 
cals and related products, $936 million; 
inedible crude materials, $298 million; and 
other, $30 million. 

Receipts from Japan and the United 
States accounted for 45% of total imports. 
Shipments from Japan were valued at $7.6 
billion; the United States, $6.5 billion; Ma- 
laysia, $1.2 billion; Australia, $1.1 billion; 
the Federal Republic of Germany, $979 
million; Indonesia, $669 million; Saudi 
Arabia, $640 million; and Canada, $630 
million. The major import classes were 
machinery and transportation equipment, 
$10.6 billion; mineral fuels and related ma- 
terials, $7.4 billion; manufactured goods, 
$4.8 billion; inedible crude materials, $3.9 
billion; chemicals, $2.8 billion; foodstuffs, 
$1.4 billion; and other, $300 million.“ 


Table 2.—Republic of Korea: Exports of selected mineral commodities! 


Commodity 1988 
METALS 
Aluminum: Metal including alloys, all 
forms FFF 13,015 
Ore and concentrate 2,850 
Bismuth; Metal including alloys, eli ~~~ - 
uth: 
forms __.. 92 
Cadmium 
Oxides and hydroxidees T 


See footnotes at end of table. 


Destinations, 1984 
1984 
11,610 170 Saudi Arabia 2,825; Philippines 1,983; 
Malaysia 927. 
186 68 Taiwan 50; Bangladesh 35. 
186 61 Netherlands 37; West Germany 20. 
159 Sez 


Tawan 111; Japan 21; West Germany 
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Table 2.—Republic of Korea: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Oxides and hydroxid ess 
Metal incl 
1 ud- 

ing all forms, tantalum do 
— including alloys: 


and hydroxides ___...__— 
Metal incl 


See footnotes at end of table. 


1988 


i 
ww $59 8. 


3 8 


1984 


United 
States 


Destinations, 1984 
Other (principal) 


Netherlands 258; West Germany 87. 
All to Japan. 


Japan 10; West Germany 8. 
All to Japan. 

Do. 
3 2,612. 
Japan 6,465. 
Thailand ; Japan 41,185; In- 
Thailand 10,080; Japan 700. 
Pakistan 188; 100; In- 
a deni t. Hong Kong 

Do. 

Do. 

832; Philippines 211; Thailand 

Saudi Arabia 999; Japan 718; India 
Japan 2,000; Australia 1,000. 


Saudi Arabia 86; Japan 18. 


All to Japan. 
Do. 


All to West Germany. 
Japan 552. 


Japan 1,019. 
All to Singapore. 


All to qa 

Japan * 

All to Pakistan. 

Japan 1, 476; Taiwan 141. 
8 668; West oe 181; 


Vota Kingdo ited Kingdom 77; West 
"Germany 47. 


Japan 2,639. 
Australia 6,620; Japan 2,728. 
Qs cpm 69; Taiwan 40; 
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Table 2.—Republic of Korea: Exports of selected mineral commodities' —Continued 


| Destinations, 1984 
Commodi 1988 1984 ; 
y ga Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Natural, corundum, í " aine 
emery, pumice, et — apan. 
. er Singapoa Sis 
ELE B i United Arab Emirates 375. ` 
erudee ——— §87 78,016 — Japan 77,264. 
, fluorspar, related an 81,679 28,501 -— Taiwan 22,477; Japan 1,001. 
ilizer materials: Manufactured: 
Nitrogenou ss 289,451 224,191 NA Phili TTT esi Thailand 33,644; 
Phosphatic _.______________ 31,565 -. Japan 81,115; Fiji 18,100. 
ze S ns 10,889 28,466 ne € 22,558; F 4,850; Malaysia 
Unspecified and mixed _________ 910,881 1,056,591 NA Thailand 287,569; Phili i 
Graphite, natural |... 694 39 34 J 078; Taiwan 4,750; 
p T i T 555. * 
Gypsum and plaster |... 59,159 24,226 NA Jd 24,000. 
JJ 8 3,100 600 EN to Singapore. 
Precious and semiprecious stones other 
Natural! value, thousands 598 $8,259 $1,219 Japan $1,928; Kong $62. 
Synthetic oer 13748 $11,887 $1,998 ; France $778 
Salt and brine _____________ 3,198 1,647 1,515 Japan 25; Libya 14. 
Sodium compounds, n.e.s.: Sulfate, 
CTC T 5 spk All to Saudi Arabia. 
Stone, sand and gravel: 
i * NE 192045 561 qopan aha. Taiwan 8,978. 
Gravel and 8 "826 1,199 -- Saban 849; Jordan 262. 
and it 16,041 18,505 — Japan 18,488. 
d other metal-bearing 2,004 056 -— Japan 2,700; Jordan 262. 
: Elemental: Crude including 
native and byprodua et 2,288 2,456 Indonesia 1,202; Burma 300; Sri 
Talc, steatite, soapstone, pyrophyllite __ 45,898 40,650 2,991 Japan 1 15,650; Thailand 8,678; Taiwan 
Vermiculite 115 sag ay. 
Other: 
Crude... -= 213,228 258,288 8 . Taiwan 116, 705; In- 
ia 600. 
Slag and dross, not metal- bearing 81,786 99,823 -— Japan 99,104. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 3,588 5,881 aie pong Kong 1 Japan 945; 
Coke and semicoke 21,996 All to Philippines 
Petroleum products — — — 
P" osand 42 galiba barreli 88 21 E All to Japan. 
Naphtha __ aa 3 4,263 6,238 419 Japan 5,159. 
Aviation do_ 1,217 2,228 Japan 2,165 
Mix —  — GA — 149 89 — Hong Kong 4 | 
Kerosene and jet fuel do- 1,266 1,159 1 Japan 1. 3 
Distillate fuel oi da 4549 4961 287 Japan 4176; Singapore 
Lubricanta————— do- 114 260 16 China 4 ; Bangladesh 82. 
Residual fuel olli! da 4,895 228,470 178 Japan 227,682; Hong Kong 648. 
Revised. NA Not available. 
Table prepared by Audrey D. Wilkes. 
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Table 3.—Republic of Korea: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 
É — —— 
METALS 
Aluminum: 
Ore and concentrate 6,095 9,805 NA Hong Kong 6387; Japan 1,758; 
Oxides and hydroxidees 69,681 711,139 84 ger. 7 ads Japan 30,111; Tai- 
Metal includi 
5 pees E hen 6,089 5,060 — 8,671 Japan 521; Kuwait 212. 
Unwrought 888,797 148,228 381 BAM. 27,21 17; New P tealand 
Semimanufactures ________— 24,848 29,802 1,299 8 18,507; Australia 4,985; 
Antimony: | gii 
Ore and concentrate___________ 956 1.250 NA Thailand 943. 
Oxides .... W...... mm 311 854 8 J 118; e Kingdom 74; West 
Metal including alloys, all forma T149 251 NA  . Hong Kong 158; Taiwan 44. 
Ore and concentrate 5,021 — Philippines 4,618; Jap 414. 
3 and hydroxides .... _ 2,811 1,840 Japan 1,059; 2 
Oxides and hydroxides 12 21 8 J 
Metal incl alloys, all forma 182 189 8 66, Zams 20 Netherlands 20. 
and concentrate___________ 371.278 847,665 NA Canada 97,260; Mexico 74,821; Philip- 
Matte and speiss including cement or f 
EREET 15,865 25911 5,629 Uganda 8,198; Chile 6,405; Philip- 
Oxides and hydrondes _________ 251 284 48 Norway 122; Japan 65; West Ger 
many 
Ash and resid taining copper TER 49,950 — All from q 
— ag allo 42,187 82,364 22,047 Hong 2d 
rr —OÁ M 1105 i alton aeons 
Semimanufactures |... .....- 10,445 14,256 858 Japan 10271; Taivan 791; Belgium- 
sad party or t = : 57,394 62,807 30,194 J 80,984; Malaysia 694 
indi agal oy: al form. 268 120 | 1 th n | 
Iron and steel: 8 R A 
Iron ore and concentrate including 
to tons 710,171 10,288 T" Australia 4,465; India 2,187; Brasil 
* Scrap do.. 1,896 2,081 1,701 8 140; J 68 
Pig iron, cast iron, relaied — . 
materials T107,814 206,883 20 Brazil N Pakistan 48,286; 
MEN Australia 18,040. 
Ferrochromium 4,990 6,222 8 Phili 2,002; Japan 786; India 
Ferromangsnese.. . . _ _ _ _ — 9,004 4,084 4 Japan 1,714; 3 299; West 
Ferromolybdenum_ — — — — —— 168 202 86 Chile 74; ited 86. 
pee „% E 3s 
Ferrosilicomanganese 115 218 NA NA. 
Ferrosilicon. ~~ __—__ 4,745 5,899 246 Norway 2,508; France 810: Canada 
Ferrovanadium .. 105 81 10 2 le, 108 26; United 
Silicon metall 867 424 36 840; I 156; N e 
Unspecified 1,974 8,918 40 manae 2,056; goods 1.886 Tawan 
i forms 
pen pen tons 1.002 1,428 2 Japan 900; Brazil 186. 
Semimanufactures do 1,240 2,078 15 Japan 1,814. 
i 55 62 69 ) Japan 39; Mexico 24. 
BORD. cun Lok RC Eu 6,661 6,584 2,150 3 United Arab 
Unwrought___._________- 88,804 31,466 Peru 1919; Taiwan 6499; Australia 


See footnotes at end of table. 
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Table 3.—Republic of Korea: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


qu Metal including alloys, all forma — 


Ore and concentrate 
Ash and residue containing zinc 
Metal including alloys: 


1983 


1984 . 


United 
States 


Sources, 1984 


NA. 
Japan 10. 


France 210; Norway 168. 


Singapore 4,590; Japan 454. 
a 


Spain i 210 i i 


5 17. 
Canada 192. 
Canada 994; Australia 467. 


Japan 9,957; United Kingdom 1,214. 


Japan 148,150; Singapore 47,454. 
Burma 974; Singapore 635; Thailand 
Malaysia 1,197; Indonesia 715. 
Marta ere ce 
Japan 840 

Japan 21. 

Canada 57. 


Australia 82, 
Saudi Arabia 6 


Japan 5,942; Australia 2,654 
Australia 7,608; Peru 2,392; Japan 


E 5,751; Malaysia 912; Japan 


; Chile 4,534. 


Japan 2,747; India 484. 

11 1,1 
M Hone neh 
Japan 2,931; West Germany 1,452. 


Ali from Japan. 

Italy 370; Argentina 210. 
Ja 1,118; France 251. 
Frans 


1,907. 


Hong Kong 5994 Japan 706. 


ng Hong Japan 1, 9.40 
Japan 115 
All from Sau S 
ö $589; Japan 
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Table 3.—Republic of Korea: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1984 
Commodi 1983 1984 j 
, C NEN raced 
INDUSTRIAL MINERALS —Continued 
Fel ,fl , related materials 19,218 80,001 -— Thailand 29,627. 
mate ufactured: 

Ammoniak 819,804 862,068 233,768 ^ Australia 35,919; Indonesia 22,783. 

Nitrogenous.. - ----- -------- 20,747 1,958 NA : 

5 5 10,608 reer wee 5 ; Jordan 21,000. 

nspecified mixed ________ ; ; sapen om Luxembour 
Gra natural 1 NA 170 Tui 185. 
d AM: ETE 218,122 205 61 eben dia 150.077 : Thailand 3 : 
Mexico 25,000. 
EE NEAR 8 11 16 1 Japan 15. 
te and related materials 1,807 1,704 T06 Hong Kong 10. 
um com 
ite, crude „- --—---------— 149 50,060 — All from Japan. 

i Oxides J; ᷣͤ 8 124 4,956 — Japan 4,718. 

Cruse incl littings and waste 484 569 198 Japan 146; Malaysia 126. 

Worked incl E: ET 

splittings . -------------- 50 1 Japan 73 
Nitrates, crude -- ------------- 127 8,215 18 i 2,891; Belgium-Luxembourg 
Phosphates, crude ...... thousand tons. _ 1,592 1,602 1,450 Jordan 129; Australia 44. 
Phosphorus, elemental |... ...... 1,578 1,841 724 Netherlands 867. 
Pigments mineral: 

E hydroxides, | processed. 2, 682 4,290 128 Japan 8841, m Germany 634 
Potassium salts, cruds 22,920 t l 
Precious and semiprecious stones ether 

Natural value, thousands. — 1,886 486 $1,209 $268. 

Synthsti a8 645 645 15.426 e 11.45 Tet Taiwan $1,016. 

Salt and brine... z 757,871 757,954 20 ric m 681,416; Yemen 
Sodium compounds, n.e.s.: 
manufactured 8,475 10,498 10,498 
Sulfate, manufacture 10 rt 8,268; Japan 2,894; Indonesia 
Stone, sand and gravel 
oL MN 15,495 29,658 9 Italy 19,806; Japan e 8,086; India 2,665. 
Dolomite, refractory- grade 658 155 Japan 8 86; Norway 
Gravel and rock 771 2,291 100 France 1,859; Japan 2 249. 
other than dimension ..... 5,000 10,512 -. Al 8 
Quartz and quartaita - 807 613 46 wre ; eons 
Sand ether than metal bearing 142,682 122,966 4 Australia 122,516; Japan 444. 
Crude including native and by- 
FFC 448,076 567,886 —— Canada 858,869; Japan 218,967. 
precipitated, sublimed .. 706 1,292 980 Japan 341. 
VV 229,867 41,029 275 Japan 46,758. 
Talc, steatite, soapstone, pyrophyllite — 5,225 981 812 . X E Hong Kong 7,078; 
a 
611 "s i pan 
Other: 

G oS eee eee 719,174 29,688 460 Japan 16,007; Australia 4,894. 

Slag and dross, not metal- bearing 87,284 48,668 ) Japan 48,472. 

MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural 89 26 2A Japan 2. | 

JJ 8,748 2,985 824 Jaan 1,988; West Germany 123. 

Anthracite. |... thousand tons. . 805 819 256 Australia 58; Taiwan 20 

ano in dri ie aa 10,151 48355 s ustralia 5, $91; Canada 2,884 
„n.. mag oy 
Crude. thousand 42-gallon barrels_ — 184,646 196,921 NA Saudi Arabia 85,992; Oman 26,277; 
Indonesia 16,454. 

Liquefied petroleum gas — do- 8,859 6,124 NA Sana Arabia t s Kuwait 883; 
3 do- 188 370 154 depen 97; Australia 88 

Naphtha ---------- do... 5,291 9,794 2a diri 4; Bahrain 818; United 

Mineral jelly and wax .. do- 90 82 b Jenner it 
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Table 3.—Republic of Korea: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 : 
undae Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
products —Continued 
Kerosene and jet fuel 
42-gallon barrela. _ 303 479 72 Japan 361. 
Distillate fuel oil .. do 1,104 1,789 866 Canada 684; Singapore 277 
Residual foal oil 5 do 18,241 1805 4,060 8 ore 2,971 Saudi Arabia 1,621 
coe da 492 785 Japan 6 j 
TRevised. NA Not available 
by Audrey D. Wilkes. 
Less than 1/2 unit. 
*Includes platinum-group and other precious metals. 
COMMODITY REVIEW 


METALS 


Aside from tungsten minerals, metal ore 
mining in the Republic of Korea was insig- 
nificant by world standards. Alumina, cop- 
per concentrate, and iron ore had to be 
imported for metal production. Mine output 
of only lead and zinc were important for 
domestic smelting. 

Aluminum.—Although annual consump- 
tion of aluminum was about 350,000 tons, 
there was only one refinery in the Republic 
of Korea. Aluminium of Korea Ltd. (Koralu) 
operated a 17,500-ton-per-year refinery at 
Ulsan. Koralu imported all of its alumina 
requirements from Japan. The bulk of the 
aluminum demand was from imports of 
unwrought metal, primarily from the Mid- 
dle East, with smaller quantities from Aus- 
tralia, Japan, and the United States. In 
addition, there were imports of small ton- 
nages of scrap metal and semimanufac- 
tures. 

Copper.—Annual copper consumption 
was about 425,000 tons. About 30% of the 
consumption was supplied by two refineries 
operated by Korea Mining & Smelting Co. 
Ltd.: the 40,000-ton-per-year refinery at 
Changhang and the 100,000-ton-per-year re- 
finery at Onsan. Expansion of the Onsan 
refinery from 80,000 to 100,000 tons was 
completed. Korea Mining imported virtual- 
ly all of its copper concentrate inasmuch as 
domestic mine output was less than 500 
tons of contained copper. Imports of concen- 
trate were from the Philippines, Canada, 
and Mexico in that order. 


Iron and Steel.—The Republic of Korea 
had an annual installed capacity to produce 
13.8 million tons of steel. The industry was 
dominated by Posco, a state enterprise with 
an annual capacity of 9.1 million tons. 
Posco’s steelmaking operations at Pohang, 
the country’s only integrated iron and steel 
facility, consisted of four blast furnaces, six 
LD (Linz Donowitz) converters, four contin- 
uous casters, mills, a cold-rolling mill, a 
slabbing mill, a billet mill, two plate mills, 
and two wire rod mills. In addition, Posco 
placed orders for a 1-million-ton-per-year 
cold-rolling mill and a continuous cas- 
ter to be installed at Pohang. 

Construction of Posco's second steel fa- 
cility at Gwangyang, Cholla-Namdo, was 
slightly ahead of schedule. Completion of 
the first stage of the 2.7-million-ton-per-year 
integrated Gwangyang facility was schedul- 
ed for completion in September 1988. Steel- 
making facilities at Gwangyang will include 
a blast furnace, an LD converter, a contin- 
uous casting facility, and hot- and cold- 
rolling mills. Second-stage construction at 
Gwangyang was in the planning stage to 
increase capacity to 5.5 million tons per 
year, which included a blast furnace, a LD 
converter, and continuous casting. 

Posco's capacity was about 10 times the 
capacity of Dongkuk Steel Mill Co. Ltd. and 
Inchon Iron & Steel Co. Ltd., the second and 
third largest steel producers in the country, 
respectively. Dongkuk had an annual out- 
put capacity of 930,000 tons from eight 
electric furnaces. Other equipment included 
four continuous casters, a wire rod mi 
four section mills, and a plate mill. Inchon's 


THE MINERAL INDUSTRY OF THE REPUBLIC OF KOREA 


capacity was 920,000 tons from seven elec- 
tric furnaces. Inchon had three continuous 
casters, four section mills, a wire rod mill, 
and a hot-strip mill. 

Lead and Zinc.—Annual lead consump- 
tion was estimated at 60,000 tons. Korea 
Mining operated a 15 ,000-ton-per-year 
smelter at Changhang. In addition, there 
were a number of scrap refining facilities 
utilizing imported materials to produce 
close to 10,000 tons of lead per year. The 
bulk of the demand was met by receipts of 
unwrought lead from Australia, Peru, and 
Taiwan. 

There were two zinc refineries in the 
Republic of Korea. Young Poong Corp. op- 
erated a 34,000-ton-per-year refinery at 
Sukpo, and Korea Zinc Co. had a 70,000-ton- 
per-year refinery at Onsan. Domestic mine 
production supplied about one-half of the 
refinery feed of concentrates and the re- 
mainder was imported primarily from Aus- 
tralia. Annual zinc consumption was about 
125,000 tons, of which 70% was consumed 
by the iron and steel industry for galvaniz- 
ing pipe and plate. Expansion of Korea 
Zinc’s refinery at Onsan to 120,000 tons per 
year was expected to begin in mid-1986. 

Tungsten.—Korea Tungsten accounted 
for close to 99% of tungsten mine output 
from its operation at Sang Dong. The re- 
mainder of the output, about 75 tons, was 
from small operations at Okbeng, Ssangjan, 
Wol-Ak, and other places. 


INDUSTRIAL MINERALS 


Limestone quarrying was the largest in- 
dustrial mineral sector in the Republic of 
Korea. Annual output of limestone was 
about 30 million tons and used principally 
in cement manufacture. Annual output of 
glass sand, quartzite, and talc and related 
materials each was about 900,000 tons. An- 
nual production of kaolin was about 700,000 
tons; feldspar, 125,000 tons; and diatoma- 
ceous earth, 50,000 tons. Most of the graph- 
ite produced was of the amorphous type. In 
addition, small tonnages of andalusite, as- 
bestos, barite, and fluorspar were produced. 
Production of urea fertilizers totaled about 
840,000 tons; ammonium sulfate fertilizers, 
181,000 tons; and complex fertilizers, 
1,900,000 tons. 

Cement was by far the largest industrial 
minerals processing sector. Total annual 
output capacity was about 22.5 million tons. 
Ssangyong Cement Industrial Co. Ltd. 
accounted for 60% of the total production 
capacity from its three plants. Ssangyong 
Cement operated the largest single cement 
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plant in the world—the 8.7-million-ton-per- 
year plant at Donghae. Ssangyong Cement 
also operated its captive limestone quarry 
near Donghae. Limestone quarrying at 
Donghae began on July 20, 1967, and by the 
end of 1985, cumulative limestone produc- 
tion reached 100 million tons, equivalent to 
86 million tons of cement. The remainder of 
the annual cement production capacity, 
about 8 million tons, was from eight compa- 
nies. Seventy-five percent of the cement 
produced was domestically consumed, and 
25% was exported. 


MINERAL FUELS 


The only energy sources indigenous to the 
country were anthracite coal and electricity 
from hydro, thermal, and nuclear power- 
plants. About 25% of the coal produced was 
by Dai Han Coal, a state enterprise, and 
the remainder by private companies. All of 
the output was domestically consumed, pri- 
marily for space heating. 

Total power generation capacity at year- 
end was 14 million kilowatts. On December 
18, a 1-million-kilowatt thermal powerplant 
was placed in operation at Poryong, Chung- 
chung-Namdo. The Poryong plant was fuel- 
ed by bituminous coal. According to Korea 
Electric Power, 55.7% of the total generat- 
ing capacity was from oil-fired plants; 
14.9% from bituminous coal; 7.4% from 
anthracite coal; 13.5% from nuclear; and 
8.5% from hydropower. 

Total power generation in 1985 was 58.2 
billion kilowatt hours (kWeh). Thermal 
powerplants accounted for 37.8 billion 
kWeh; nuclear, 16.7 billion kWeh; and hy- 
dropower, 3.7 billion kWeh. Total power 
consumption was 40.4 billion kWeh. Con- 
sumption by select sectors included basic 
metals, 6.1 billion kWeh; chemicals, 5.7 
billion kWeh; metal products, 4.8 billion 
kWh; industrial products, 3.5 billion kWeh; 
and mining, 0.9 billion kWeh. 

The Republic of Korea’s dependence on 
foreign energy sources was e to in- 
crease from 76.8% in 1985 to 82.5% in 1991. 
Because of its weak energy resource base, 
domestic companies have invested in over- 
seas mining ventures. For instance, the 
Republic of Korea was 100% dependent on 
imports of bituminous coal; the demand. of 
which was estimated at 16.1 million tons in 
1985. About 16% of the consumption was 
met by South Korean investments. Posco 
imported 420,000 tons from its wholly own- 
ed Tamona Mine in Pennsylvania, United 
States, 745,000 tons from its joint venture 
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Mount Thorley Mine in Australia, and 
525,000 tons from the Greenhills Mine in 
Canada; Suneel Shipping Co. imported 
490,000 tons from the Usibelli Mine in 
Alaska; and Hyundai Corp. and Daesung 
Coal Mining Co. together imported 350,000 
tons from the Drayton Mine in Australia. 

Moreover, South Korean firms have in- 
vested $94 million since 1981 in overseas oil 
development ($30 million by the companies 
themselves and $64 million in Government 
subsidies). Kodeco Energy Co. has invested 
$77 million in developing oil wells in Madu- 
ra, Indonesia. Crude production from Madu- 
ra was expected in early 1986. Four compa- 
nies, including Korea Petroleum Develop- 
ment Corp. (Pedco), invested $12 million in 
developing oil wells in Marib, North Yem- 
en. These wells were expected to begin 
production in late 1986. Lucky-Goldstar In- 
ternational Corp. and Kodeco invested $4.7 
million on feasibility studies to develop 
wells in Adang, Indonesia, while Yukong 
Corp. invested $190,000 for feasibility 
studies in Mauritania. 

The Republic of Korea continued explora- 
tion and surveying for offshore oil. Pedco 
started a 2,150-kilometer seismic survey in 
the fourth mining block in an area 250 
kilometers southwest of Cheju Island. Geo- 
graphic Seismic Inc. of the United States 
was overseeing the operation. Previously, 
Gulf Oil Co. and Zupex Inc. of the United 
States conducted a 7,000-kilometer seismic 
survey in the fourth block without success. 
Pedco had conducted a 2,838-kilometer seis- 
mic survey in the sixth mining block and a 
8,852-kilometer survey in the fifth mining 
block. In December, Pedco and Hadson Pe- 
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troleum International of the United States 
enterod into a joint venture agreement for a 
3,000-kilometer seismic survey in an area 
just south of Cheju Island in the fifth 
mining block. This agreement also provided 
for drilling of two exploratory wells. 

Oil refining in the Republic of Korea 
began in 1964 with 35,000 barrels per day by 
Korea Oil Corp. In 1985, refinery capacity 
was 790,000 barrels per day by five compa- 
nies: Homan Oil Refinery Co. Ltd., Kukdong 
Oil Co. Ltd., Kyung In Energy Co., Ssang- 
ong Oil Refining Co. Ltd., and Yukong. The 
largest refiner was Yukong with sales of 
$3.2 billion in 1985, followed by Homan, $2.8 
billion; Seangyong, $910 million; Kyung In, 
$659 million; and Kukdong, $235 million. 
Net profits of the five refiners, however, 
were collectively only $36.9 million.' 

The Republic of Korea's second liquefied 
petroleum gas (LPG) storage terminal was 
being built at Asan, Kyonggi-do, 80 kilo- 
meters south of Seoul. Pedco was in charge 
of constructing the 160,000-ton-capacity 
terminal. The 160,000-ton-capacity LPG 
storage terminal at Yochon, Cholla-Namdo, 
was privately owned by Yosu Energy Co. 
(formerly Jungwoo Energy Co.). 


e scientist, Division of International Minerals. 
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The Mineral Industry of 
Kuwait 


By Michael D. Fenton?! 


The oil sector exerted a dominant influ- 
ence over the Kuwaiti economy with proven 
oil reserves of 92.7 billion barrels, second 
only to Saudi Arabia in the Middle East and 
to the U.S.S.R., a supply which should last 
about 250 years at current production lev- 
els. Recent discoveries could raise proven 
reserves to 100 billion barrels. Because 
Kuwait’s oil was among the least expensive 
in the world to produce, at about $1 per 
barrel, it continued to be profitable despite 
a soft world oil market. Kuwait’s proven 
natural gas reserves, mostly associated gas, 
were 36,645 billion cubic feet. The develop- 
ment of a nonhydrocarbon industrial base 
(about 6% of the gross domestic product) 
was precluded by the small size of the 
domestic market, by a lack of nonhydrocar- 
bon natural resources, and by shortages of 
skilled Kuwaiti labor. Kuwait’s nonfuel 
mineral-producing sector consisted of ce- 
ment, clays, and lime. Also, chlorine, salt, 
and caustic soda were produced, mostly for 
domestic consumption. 

The unfavorable oil market outdated the 
goals of the 5-year development plan that 
began in July. An annual growth rate of 
3.9% was expected, with the oil sector 
growing by 3.5% per year. Although eco- 
nomic activity had been depressed by a 
weak international oil market and the prox- 
imity of the Iraq-Iran war, Kuwait's global 
diversification (including oil refining and 
the transport and marketing of refined 
products; oilfield services and engineering; 
petrochemicals; exploration; and foreign, 
nonpetroleum investing) sustained the 
economy. Unlike other members of the 


Organization of Petroleum Exporting Coun- 
tries (OPEC), Kuwait avoided incurring cur- 
rent account deficits; in 1985, it had a $5 
billion surplus. 

Finding outlets for Kuwaiti petroleum 
and refined products had significance be- 
yond the foreign exchange earned, because 
gas associated with the production of oil was 
required as fuel for desalination plants, 
power stations, and feedstock for petro- 
chemical industries. Kuwaiti crude was rel- 
atively heavy, and output levels needed to 


‘be maintained to produce sufficient oil- 


associated gas. Gas production declined sig- 
nificantly since 1984, and petroleum gas 
liquefying units in the ports of al-Ahmadi 
and Shuaiba operated below maximum ca- 
pacity. Also, the fertilizer plant of the 
Petrochemical Industries Co. (PIC), former- 
ly Kuwait Chemical Fertilizer Co. and a 
wholly owned subsidiary of Kuwait Petrole- 
um Corp. (KPC), operated at about 62% of 
capacity. Onshore exploration for nonasso- 
ciated gas was unsuccessful, and explora- 
tion was extended offshore. Since a revival 
in associated gas output appeared unlikely 
in the near term, Kuwait expected to begin 
importing liquefied natural gas (LNG), and 
progress continued toward the completion 
of the gas-gathering project in the al-Ratawi 
and Khafaji offshore fields. An increased 
gas supply would allow Kuwait to export 
more of its current maximum OPEC- 
allowable 900,000 barrels per day (bbl/d). 
The published price for the gas was $1 per 
million British thermal units, possibly the 
lowest export price in the world. 


537 


538 


MINERALS YEARBOOK, 1985 


PRODUCTION AND TRADE 


Crude oil production of 980,800 bbl/d in 
1985 was less than that of 1984, but greater 
than Kuwait’s November 1984 OPEC quota 
of 900,000 bbl/d. Installed production capac- 
ity was 2 million bbl/d. 

Exports of crude oil in fiscal year (FY) 
1984 amounted to 375,000 bbl/d, down 
30.3%. KCS FY 1984 total exports of 
refined products amounted to over 450,000 
bbl / d, up 14.3%; but sales by KPC and its 
local subsidiaries of crude oil, gas products, 
and shipping services were $10,800 million, 


down from $12,500 million. Overseas sales, 


drilling, and construction subsidiaries earn- 
ed $3,500 million, an increase from $2,800 
million in 1984. However, KPC reported FY 
1984 net profits of $720 million, down by 
25.4%, and its subsidiary companies oper- 
ated at a $247 million loss. This is the 
second successive annual fall in KPC’s prof- 
its. The estimated net profits in the FY 1984 
budget were estimated to rise by 33.4% 
because of reductions in expenditures. 

in domestic consumption of less 
than 200,000 bbl/d should have no signifi- 
cant affect on Kuwait's export capacity, but 
this capacity will continue to be adversely 
affected by the Iran-Iraq war and the conse- 
quent danger to shipping in the Persian 
Gulf as it was in 1984. 

Production of natural gas was a low 158 
billion cubic feet, down from 175 billion 
cubic feet in 1984, because all gas output 
was a coproduct of the production of crude 
oil. Kuwait purchased the 125,000-cubic- 
meter El Paso LNG tanker from Algeria's 
state-owned Sonatrach to import gas for 
local power stations and industrial plants. 
LNG was to be purchased from either Abu 
Dhabi, Algeria, or Libya. 

Kuwait attempted to circumvent recent 
weaknesses in international demand for 
crude petroleum by expanding its domestic 
refining capacity, and by acquiring market- 
ing networks in Europe to increase sales of 
refined products. Total crude oil throughput 
at the three Kuwait refineries—Shuaiba, 
Mina Abdullah, and, Mina al- i— 
during FY 1984 rese by 17% to 543,500 
bbl/d. Products output was 27.6 million 
tons. Liquefied petroleum gas (LPG) plants 
produced 168.6 billion cubic feet of gases 
and condensates, down 6.396 from FY 1983, 
and sales fell to 1.15 million tons from an 
earlier 1.41 million tons. Production of pro- 
pane and butane dropped 11% to 1.6 million 
tons. The KPC continued to be one of the 
most rapidly expanding integrated compa- 


nies in the world; its West European oper- 
ations held perhaps 10% of that market and 
absorbed 30% to 35% of KPC’s exports from 
Kuwait. KPC superseded the major multi- 
national oil companies insofar as it con- 
trolled the extraction of crude oil, an advan- 
tage that other oil companies largely lost in 
about 1973. Twenty-five percent of Kuwaiti 
crude was refined abroad in Kuwaiti-owned 
refineries and sold in Kuwaiti-owned gaso- 
line stations in Western Europe, 60% was 
sold according to long-term contracts, and 
15% was refined and sold locally. 

PIC’s production of ammonia and urea 
increased by 17% and 8%, respectively, in 
FY 1984 as a result of the start of PIC's 
fourth ammonia line. Sales of urea in FY 
1984 were 580,000 tons compared with a 
previous 541,000 tons, and ammonia sales 
were 71,000 tons compared with an earlier 
58,000 tons. Local and foreign sales of sulfu- 
ric acid were 5,000 tons compared with 3,650 
tons in the previous year. A net profit of $14 
million contrasted with a previous net loss 
of $34 million. This profit was a result of 
strict control of expenditures that offset 
below-capacity production of 62%. 

KPC produced a record high 198,000 tons 
of sulfur in 1985, 31% over the 1984 produc- 
tion of 151,000 tons. Exports increased to 
166,000 tons, and inventories doubled to 
about 100,000. The primary market for 
Kuwaiti sulfur was India, which received 
73,000 tons. In early 1985, KPC agreed to 
send India 80,000 to 100,000 tons annually 
for 3 years. The remaining 57,000 tons of 
exports went to Pakistan (22,000 tons), 
Tunisia (25,000 tons), and Tanzania (10,000 
tons). 

Kuwait’s cement industry was part of the 
problem of uncoordinated cement plant pro- 
liferation in the Gulf region. Falling de- 
mand caused underutilization of capacity 
and surplus production, and cheap Asian 
and European imports exacerbated the 
problem. Kuwait had three cement plants 
producing over 4 million tons per year, 
down from 5 million tons per year in the 
early 1980’s. Kuwait generally experts ce- 


ment to Iraq. 


Kuwait Oil Tanker Co. (KOTC), a wholly 
owned subsidiary of KPC, recorded a profit 
of $36.7 million in FY 1984 despite the Iran- 
Iraq war and the recession in the world’s oil 
tanker market. KPC transported in its fleet 
all of its LPG exports, 73% of its petroleum 
products exports, and 37% of its crude oil. 
KOTC purchased two 200,000-deadweight- 
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ton (dwt) Japanese-built tankers; it aban- 
doned its plans to purchase six 150,000-dwt 
crude oil tankers. KOTC decided to con- 
struct six new product tankers at an esti- 
mated cost of about $120 million. Three will 
be 35,000-dwt vessels (32-foot drought) and 
the remainder will be 120,000-dwt vessels 
(53-foot drought). The South Korean or Jap- 
anese shipbuilders to be selected will deliv- 
er the tankers in 1987-88. KOTC also had 
four 72,000-cubic-meter-capacity LPG carri- 
ers trading between Kuwait, Turkey, and 
Japan on long-term contracts. Three very 
large crude carriers were shuttling crude 
and refined products to clients' tankers off 

Oman, to avoid loss by war- 
related attacks and to save on insurance 
premiums. 

KOTC also planned to convert two of its 
crude oil tankers, the 290,084-dwt Kazamah 
and the 267,911-dwt al-Faiha, into dual 
purpose vessels capable of carrying prod- 
ucts as well as oil. The fleet expansion and 
modification of 29 vessels was expected to 
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meet the anticipated increase in demand for 
the export of oil products following the 
completion of work on the expansion proj- 
ects of the Mina Abdullah and Mina al- 
Ahmadi refineries. | 
The Kuwait Foreign Petroleum Explora- 
tion Co. (KUFPEO), a wholly owned subsid- 
iary of KPC, acquired full ownership from a 
60% equity interest of the Geneva-based 
International Energy Development Corp. 
(IEDC). IEDC, through its subsidiaries, had 
petroleum exploration and production in- 
terests in Australia, Congo, Egypt, Italy, 
Oman, Sudan, Tanzania, and Turkey. The 
program registered successes in Egypt with 
a commercial discovery of oil in the Gulf of 
Suez (the Amal Field in a joint venture 
with KUFPEC and CFP-Total) and in 
Australia where commercial oil and sub- 
stantial gas reserves have been proven in 
the Eromanga and Amadeus Basins, respec- 
tively. KPC’s takeover of full ownership, 
through KUFPEC, reflects KPC’s continu- 


Table 1.—Kuwait: Production of mineral commodities! 


Commodity 1981 1982 1983 1984P 1985* 
FF "Sandie bricks = 1,549 1,553 1,124 1,184 21,082 
» = 293,682 419,000 *450,000 *450,000 3336,200 
Mgr e T million cubic feet 228,525 162,728 182,000 175,000 158,000 
Marketed . ..-.-------------— TENE 196,852 145,858 153,665 152,000 114,000 
Lime: Hydrated and quicklime .... — metric ton 21,598 10,200 *14,000 15,000 241,536 
Natural gas liquids: 
Natural gasoline 
42-gallon barrela. — 5,463 8,914 4, 400 7, 940 3,500 
Duten?sʒk do 6,976 5,060 *6,800 5,900 5,000 
M puc aedes Ee E ao 9,564 4,988 9,000 7,800 6,900 
EE PONITUR AERA SANIT NM 22,008 18,912 *20,200 20,540 15,400 
Nitrogen: N content of ammonia .. . metric tons. _ 218,880 183,000 356,000 $86,600 2968, 600 
Crude thousand 42. gallon barrels _ 411,174 $00,220 $84,888 420,971 $58,000 
€ 
Gaal r T do- 10,196 F 12,000 rig, 200 14,000 
Jet fuel!!! do- 5,788 6,346 r 96,800 r 97 500 8,000 
Kerosene. --------------- do- 7,451 7,694 r eg, 500 F 9, 400 10,000 
Distillate fuel oilCUUU SE 68,200 - * "70,500 r ©77 300 81,000 
Ges oll — ——. ls ccce — 41,749 40,044 r 45,600 F *49.000 51,000 
Naphtaakak»ns isd 18,116 22,187 r 24, 000 r €26,400 28,000 
Asphalt_________________ ane 1,526 1297 1 71/0 1 71.900 2.000 
Unspecified _......_...--- m 749 2,600 *3,400 r €3,800 4,000 
Total iners eS do... 102,456 153,454 172,500 * *188,500 198,000 
Tur E 17 ONES IS mif re = 18,668 19,300 *20,000 21,000 319,100 
E . da 8, 900 8,700 *9,000 l | 9,500 319,800 
Elemental, al, petroleum byproduct ....— - -do- ok 97,000 140,644 145, 000 * *151,000 198,000 
Sulfuric acid |... 222-2 --- do... 4,759 8 *15,000 r 4, 495 34, 


1Table includes data available through June 20, 1986. 


figure. 
*Includes Kuwait's share of production in the Kuwait-Saudi Arabia Divided Zone. 


“Includes diesel oil. 
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ing long-term interest in exploration as part 
of its worldwide oil activities. In addition to 
interests held through IEDC, KUFPEC was 
actively involved in exploration in a dozen 
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countries including Bahrain and Tunisia, 


where it was acting as operator. IEDC also 
owned a consulting firm based in Geneva 
that served third-party clients. ` 


COMMODITY REVIEW 


INDUSTRIAL MINERALS 


Chloride.—Tokuyama Soda Co. of Japan 
was constructing a 75-ton-per-day chlorine 
plant at Shuaiba. The second part of this 
plant is a 150-ton-per-day salt unit. Hitachi 
Zosen of Japan was to build a new chlorine 
plant that will have a daily output of 75 
tons of chlorine, 84 tons of caustic soda, and 
150 tons of salt. 

Fertilizer Materials.—PIC began com- 
mercial production in a new 272,000-ton- 
per-year ammonia plant at Shuaiba that 
replaced a 107,000-ton-per-year nitrogen 
plant. The capacity at Shuaiba increased 
60%. PIC had in its domestic fertilizers 
division three ammonia plants with a total 
capacity of 708,000 tons per year (with a 
fourth due to start later in the year), an 
ammonium sulfate plant with a 165,000-ton- 
per-year capacity, a sulfuric acid plant with 
a 132,000-ton-per-year annual capacity, and 
three urea installations having a combined 
capacity of 792,000 tons. These plants were 
not operating at full capacity because of a 
reduction in associated gas supply. 

PIC participated as a 25% owner in the 
establishment of the Turkish-Arab Fertiliz- 
er Co. (TAGAS), capitalized at $70 million. 
TAGAS will produce in Turkey 1,500 tons 
per day of ammonium nitrate and 1,400 
tons per day of diammonium phosphate 
from ammonia feedstock provided by PIC. 

A joint petrochemical venture between 
Kuwait, Tunisia, and China to build a 
phosphate fertilizer plant in the Chinese 
Province of Hebei at Kin Huang Do contin- 
ued. The plant was to be constructed by the 
Tunisian phosphoric acid and fertilizer firm 
Société Industrielle d'Acide Phosphorique 
et d'Engrais, a joint venture owned 51% by 
the Tunisian Government and 49% by KPC. 
The capacity of the plant was expected to be 
480,000 tons per year of diammonium phos- 
phate or 600,000 tons per year of nitrogen 
potassium phosphate fertilizers. PIC and 
Tunisia were to supply the ammonia and 
phosphate, respectively. 

Sulfur.—The general contractor JGC- 
Yokohama secured a $1 billion contract on 
what was known as the Mina Ahmadi 
Further Upgrading Project, which included 


the construction of two 400-ton-per-day sul- 
fur recovery units. This project was schedul- 
ed to be completed in April 1986. 

Sulfur production will be increased in 
1986 when a sulfur recovery unit, part of 
the Mina Abdulla Refinery Expansion Proj- 
ect, comes on-stream. KPC's subsidiary, C. 
F. Braun (a division of Santa Fe Interna- 
tional), was designing and constructing the 
sulfur recovery unit for Kuwait National 
Petroleum Co. (KNPC). Capacity at the new 
plant was expected to be 271,000 tons per 
year, possibly in three single streams, each 
with 50% of total capacity (i.e., two streams 
running and one in reserve) An existing 
plant with a capacity of 63,000 tons per year 
would continue to operate until the new 
unit comes on-stream. 

Much of the output from these new facili- 
ties was to be for export, since domestic 
consumption was limited and unlikely to 
increase significantly in the foreseeable fu 
ture. One potential consumer was PIC, 
which operated a 132,000-ton-per-year sulfu- 
ric acid plant at Shuaiba. The plant receiv- 
ed molten sulfur direct from the local refin- 
ery. This facility was constructed to supply 
feedstock for the adjacent 165,000-ton-per- 
year ammonium sulfate plant, with surplus 
product being used in the production of 
batteries and in water desalination. 


MINERAL FUELS 


Natural Gas.—C. F. Braun was appointed 
project manager by Kuwait Oil Co. for the 
construction of the Iraq-Kuwait 150-mile 
(250-kilometer) gas pipeline to deliver asso- 
ciated gas from Iraq's southern Rumaila 
oilfields to Kuwait's gas processing and 
transmission system. Kuwait Metal Pipe 
Industries was to supply 57 miles eacli of 36- 
inch and 10-inch pipe. The project's cost was 
to be financed entirely by Kuwait. The first 
stage of the project, scheduled to start in 
May 1986, was to supply 200 million cubic 
feet per day of associated gas to Kuwait, and 
this would be expanded to a maximum of 
400 million cubic feet per day, as well as 
40,000 bbl/d of condensates. Gas-gathering 
stations in Iraq's southern oilfields were to 
be connected with booster station 130 in 
northern Kuwait. The first 200 million 
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cubic feet per day were to be available as a 
result of the newly commissioned export of 
500,000 bbl/d of Basrah light crude from the 
Rumaila oilfields via the Yanbu terminal 
on Saudi Arabia's Red Sea coast. Further 
associated gas was to become available 
when Basrah crude started moving north- 
ward to feed the 500,000-bbl/d expansion of 
the Iraq-Turkey export pipeline (current 
capacity 1 million bbl/d) that was scheduled 
for completion by early 1987. The Iraqi 
contribution was to help repay its war- 
related debts to Kuwait at the rate of about 
$500 million per year, and was to be used to 
supplement local supplies of associated gas 
for desalination, industrial, and power gen- 
eration purposes, and in the underutilized 
gas liquefaction plant. 

The South Gas Project, involving the 
construction of gas gathering and transmis- 
sion lines connecting the al-Ratawi and 
Khafaji offshore fields in the Neutral Zone 
with Kuwait's gas processing and pipeline 
system, was expected to be completed by the 
French Technip Co. Agreement had not 
been reached between Kuwait and Saudi 
Arabia on the disposition of Neutral Zone 
gas. The flow rate through pipelines to 
Mina al-Ahmadi for treatment was planned 
to be about 1,270 million cubic feet per day. 

Petroleum.—Production.—KPC planned 
to start exporting 38° to 40°-gravity, 1% 
sulfur crude from Magwa Field; a number 
of small, nearby discoveries; and zones be- 
low the usual producing horizon in the 
Burgan Field. Production was expected to 
be 10,000 bbl/d by 1986, and to increase 
50,000 bbl/d in each successive year to 
200,000 bbl/d. 

The new export stream will replace a 
portion of the 31°-gravity (Kuwait Blend), 
2.5% sulfur stream; it will not increase 
production. The light crude will help boost 
associated gas supply because the new pro- 
duction will have a gas-to-oil ratio two to 
three times that of medium and heavy oil 
production. 

Kuwait officials in 1984 disclosed substan- 
tial additions to reserves, including 36° to 
40°-gravity crude at depths of 12,000 to 
15,000 feet. Reserves of heavy crude also 
were discovered to the north; a little less 
than one-half of the total new reserves may 
be light crude. There was speculation in 
Kuwait that these discoveries could boost 
reserves to 100 billion barrels. | 

In early 1985, four development wells 
were spudded in the Marrat Formation, 
three in Magwa, and one in Minagish. Two 
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development wells were completed in Umm 
Gudair, and a third was in Minagish. Six 
new production wells were completed and 
tested, and experimental pilot water- 
injection schemes for pressure maintenance 
were begun in the northern and western 
fields. 

Refining.—KNPC was engaged in two 

e projects, estimated to cost about 
$4.5 billion, for the modernization and up- 
grading of the Mina Abdullah and Mina al- 
Ahmadi refineries. These two projects 
would raise Kuwait's total refining capacity 
from 520,000 bbl/d to nearly 700,000 bbl/d 
in 1986, including 200,000 bbl/d for the 
Shuaiba refinery (over 65% of Kuwaiti 
crude oil production) Cracking capacity 
would triple to over 200,000 bbl/d, thereby 
increasing from 1896 to 32% of distillation 
capacity. The final result would be a rela- 
tive increase in the production of gas oil, 
kerosene, and gasoline. 

The contract for the Mina al-Ahmadi 
project, which will raise capacity to 270,000 
bbl/d, was awarded to Japan Gasoline Corp. 
A 33,300-bbl/d residue desulfurizing unit, a 
15,800-bbl/d kerosene unit, and a 55,000- 
bbl/d gasoline unit were completed in June 
1984, and a 30,500-bbl/d vacuum distillation 
unit and a 33,500-bbl/d viscosity breaker 
were scheduled for completion in 1986. 

Meanwhile, construction work on the 
modernization project of the Mina Abdullah 
refinery by C. F. Braun was expected to be 
completed in 1985. The project, estimated to 
cost about $2 billion, would raise the refin- 
erys design capacity to 220,000 bbl/d in 
1986. The existing units would be upgraded 
with the addition of a vacuum distillation 
unit, a 35,000-bbl/d Isomax unit, a 385 
million-cubic-foot-per-day hydrogen produc- 
tion unit, and a 325-ton-per-year sulfur 
recovery unit. New processing units would 
be installed, including an atmospheric dis- 
tillation unit, a catalytic cracker, a residue 
coking unit with a capacity of 60,000 bbl/d 
that would also make naphtha and ker- 
osene, a hydrotreating unit, and facilities 
for the treatment of refinery gases. The 
project also includes the construction of a 
sea island for the export of refined products 
via tankers of up to 14,000 dwt. 

Ishikawajima Harima Heavy Industries 
of Japan was awarded a contract by KPC 
for the construction of 59 oil storage tanks 
at Mina al-Ahmadi. The tanks, with a total 
capacity of 7.4 million barrels, were sched- 
uled for delivery in September 1986. 

contracted with Combustion 
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Engineering Simcon Inc. to study the mod- 
ernization of the instrumentation and con- 
trol system at its Shuaiba refinery. 

The KPC signed contracts for processing 
a total of 1.3 million tons (about 25,000 
bbl/d) of Kuwait crude in the 360,000-bbl/d 
Saras-Agip refinery at Sarroch in Sardinia, 
Italy. The products were to be channeled 


into KPC's marketing and distribution net- 


work in Italy. 

The Belgian subsidiary of KPC acquired 
53 company-owned retail service stations 
from Elf Belgique S.A. Following this trans- 
action, KPC had a retail network of over 
400 service stations in Belgium. The sub- 
sidiary operated large distribution instal- 
lations in Antwerp, Brussels, Ghent, 
and Liege to cover sales in Belgium, and 
a blending plant for lubricating oil in 
Antwerp for the supply of the Belgian 
market, as well as for export to about 20 
different countries. 

Kuwait Petroleum International, the 
London-based marketing subsidiary of KPC, 
began the sale of lead-free gasoline to mo- 
torists in Belgium, Denmark, Luxembourg, 
the Netherlands, and Sweden through at 
least 150 service stations out of a total of 
1,500 European stations it had purchased in 
1983 from Gulf, Oil Corp. The number of 
service stations was to be increased to over 
500 by 1987. The gasoline was produced at 
KPC’s refineries in Denmark and the Neth- 
erlands. 

Petrochemicals.—C. F. Braun was award- 
ed a contract for the engineering design and 
supervision of the construction of a $400 
million petrochemical plant at Vancouver, 
British Columbia, Canada. 

PIC signed a letter of intent with C. F. 
Braun for the construction at the Shuaiba 
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Industrial Area of a 62,000-ton-per-year 
polypropylene plant for PIC costing $110 
million. The plant would run propylene 
from a fluid catalytic cracker at the Mina 
al-Ahmadi refinery. The polypropylene 
process to be used would be either Himont- 
Mitsui or Hoechst (Ste. Francaise), 30% of 
which was owned by Kuwait. 

Plans for C. F. Braun to build a 32,000- 
ton-per-year polystyrene plant and a 20,000- 
ton-per-year phthalic anhydride plant have 
been canceled, and the Kuwait Petrochemi- 
cal Products Co. (KPPC) was liquidated in 
October by shareholders. KPPC, which was 
set up to undertake various activities in the 
petrochemicals field and was owned 45% by 
PIC, 25% by the Industrial Bank of Kuwait, 
and 15% each by the Kuwait Melamine Co. 
and the Independent Petroleum Group, was 
unable to raise the necessary finance. The 
only project completed by the company 
since its establishment in 1980 was the 
construction of a $3.3 million, 80,000-ton- 
per-year plant at Shuaiba for the produc- 
tion and packaging of powdered sulfur for 
agricultural arid industrial purposes. 

Construction continued by Rowaisat, a 
local firm, on a $17 million, 5,000-ton-per- 
year plant to process residual lubricants. 

KPC offered for sale its Rotterdam petro- 
chemical complex that it acquired as part of 
its takeover of the Gulf Oil Co. refinery in 
1981. The complex included a 300,000-ton- 
per-year ethylene cracker and aromatics, 
styrene, and other downstream units. The 
state oil minister expressed an interest in 
expanding operations in the Far East, and 
the complex may be moved there if it 
cannot be sold. 


1Physical scientist, Division of International Minerals. 


The Mineral Industry of 
Liberia 


By Ben A. Kornhauser’ 


Liberia’s major exploitable minerals re- 
mained iron ore, gold, and diamonds. Of 
these, iron ore exports provided about two- 
thirds of the foreign exchange. However, 
depressed world market prices for the ore 
seriously handicapped the Government’s 
ability to furnish proportional funding for 
development programs that were to be fi- 
nanced largely by various international de- 
velopment banks. The Government-owned 
National Iron Ore Co. Ltd. (NIOC) ceased 
operations because of its low-grade ore, low 


prices, and lack of market. The Mifergui- 
Nimba iron ore deposits in Guinea, which 
were near the Liberian border and would be 
viable only through ore transport via the 
Port of Buchanan, were still under continu- 
ing feasibility studies. Interest in develop- 
ing gold concessions continued. Gold Coast 
Resources of the United States was funded 
in 1985 for a gold dredging operation. Oil 
exploration was still under way and un- 
successful. 


PRODUCTION AND TRADE 


Liberia’s major trading partners contin- 
ued to be the European Communities and 
the United States, which remained the 
leading trading partner and source of capi- 
tal and technical assistance. The country’s 
primary exploitable mineral resources con- 
tinued to be iron ore, gold, and diamonds. Of 
the foreign exchange generated by exports, 
approximately 65% came from iron ore and 
3% from official diamond transactions. The 
exported diamonds were valued at $4.7 
million and represented decreases of 42% in 
exports and 57% in value compared with 
those of 1984. Gold exports decreased 54% 
compared with those of 1984 and were 
valued at $1.2 million. 

The open economy, which depended 
largely upon exports, was damaged serious- 
ly by the slack demand and falling prices 
for Liberia’s major exports, particularly 
iron ore. As a result of inadequate Govern- 
ment counterpart funding in 1985 for devel- 


opment projects and debt arrears, major 
donor programs of the International Bank 
for Reconstruction and Development (World 
Bank), the African Development Bank, and 
the European Economic Community were 
suspended for lengthy periods. The economy 
was depressed further by factors including 
liquidity crises, rising debt servicing re- 
quirements, Government deficits, and bal- 
ance · of- payments deficits. The continuing 
lack of confidence in the Government creat- 
ed a liquidity crisis that was worsened by 
the issuance of Liberian $5 coins to cope 
with the cash shortage. Circulation of the 
unmonetized coins resulted in a drastic drop 
in the volume of circulated U.S. dollars and 
in a severe shortage of U.S. dollars to pay 
for imports. Of the 220,000 persons in the 
labor force participating in the monetary 
economy, only 17,000 were employed in 
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Table 1.—Liberia: Production of mineral commodities 


Commodity! 
Cement, hydraulic thousand metric tons 
Diamond: 
Gem  — thousand carats_ _ 
Industrial do 
Total ] cotsReis do 
//; 7¾˙²tÜ er bos troy ounces 
Iron ore thousand metric tons 
Petroleum refin 
Gasoline ard 42-gallon barrels. — 
Jet fuel do 
Keros enn do 
Distillate fuel oil... _ do 
Residual fuel oli do 
ODER s h 0 do 
Refinery fuel and losses do- 
TUA. -Sna a do- 
*Estimated. NA Not available. 


1981 


1982 


NA 


NA 


1983 1984P 1985* 
85 84 95 
160 108 66 
240 132 72 
400 240 3138 
15,379 310,588 2 34,861 
14,987 15,100 215, 300 


NA NA NA 


NA NA NA 


!In addition to the commodities listed, a variety of crude construction materials (clays, stone, and sand and gravel) were 
a ai but available information is inadequate to make reliable estimates of output levels. 


*Reported figure. 
Gold figures are based on gold taxed for export and include smuggied gold. 


Table 2.—Liberia: Exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1983 
Commodity 1982 1983 United cipal) 
Abrasives, n.e.s.: Grinding and polishing 
VV 5 25 8 
Coal All grades Including briqueta - 132 = 
uets ____ . 
Diamond: Industrial stones * 
value, thousands $26,282 $17,228 32,259 Be Ma i ri ye tae $9,821; United 
om i 
Fertilizer materials: Manufactured, i 
OUS- NR 
1 
Iron ore and concentrate excluding 
pyrite .. thousand tons 16,304 15,704 1,285 West Germany 5,810; Italy 3,707. 
Metal: Semiman universals, 
lates, aheets sss = 3 1 All to Guinea. 
Petroleum refinery products: 
Gasoline, motor 42-gallon barrela. — 28,883 EON 
Kerosene and jet fuel |... do... seh 140 MR Do. 
te fuel oll o- 7,445 6,043 NS Do. 
PT do. ..- 6,111 273 zd Do. 
Residual fuel oil! do... 34,192 e 
Bituminous mixtures do 7,042 NS 
Silver: Metal inclading alloys, unwroug "| à = 
ver: inc oys, unwroug 
and partly wrought 
value, thousands. - $5 $11 -— Switzerland $10; West Germany $1. 
Zinc: Metal including alloys, semi- 
manufactures 7 E 
Other: Ores and concentrates _______ 1,485 11,662 E 


Italy 5,200; Turkey 5,000; Belgium- 
F 


Table prepared by Virginia A. Woodson. 
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Table 3.—Liberia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: Metal including alloys, semi- 
man 


Abrasives, n.e.s.: 3 and polishing 
wheels and ston di 


<er een 


——— 


See footnotes at end of table. 


1982 


1983 


United 
States 


Sources, 1988 
Other (principal) 


Switzerland 355; Japan 188. 


inly from United Kingdom. 
Went Gortvany — 


Belgium-Luxembourg 35; West Ger- 
many 16. 


Canada 1 oP rp epu: 


J Germany 718. 
West Germany 18 18; Republic of Korea 


West Germany 170. 
Belgium- 
oo d 551; 
India 33; Belek 
3 11. 


AU iron West Ca ANY. 
W ONDADI e 
Luxembourg 3. = 


France 17. 


All from West Germany. 
Japan 97; West Germany 4. 


Beli Lurembourg 11 
um- : 

N 80,694; Spain 26,616. 
West Germany 21867 ; 

NA. 

Netherlands 59. 

Norway 1,574. 

All from West 


United 4; Netherlands 
Antilles 8. 
Italy 47,175; United Kingdom 12,284. 


All from Zaire. 
West Germany 8,082; Netherlands 55. 
Sweden 50; West Germany 17. 
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Table 3.—Liberia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1988 
i 1982 1983 : 
i oe Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels. . 813 858 290 Ivory Coast 186; Sierra Leone 189. 
Gasoline, motor da- 43,571 458,747 4,582 NA. 
Mineral jelly and wax __do____ 1,928 5,462 870 Denmark 1.208; ; West Germany 1,236; 
Kerosene and jet fuel da 22,994 169. z Roterend l 5; Canada 37,301. 
Distillate fuel l 5 do- — 54.852 —— Canada 179 rises (^n 
Lubricants ... ....-- do... 88,718 58,620 12579 West est Germany 16 ; Belgium- 
Residual fuel oil... .. .. .. do... 146,706 412,008 Tn Nacherlands 98. 148; Canada 198,600. 
do- 248 838 206 France 56; Italy 48. 
NA Not available. 
Table prepared by Virginia A. Woodson. 
COMMODITY REVIEW 
METALS operation, that an 18-kilometer railway was 


Gold.—Gold Coast Resources was funded 
by foreign investors for $4 million to devel- 
op a portion of its gold concession of 500 
square kilometers. The first was to 
be on the Dubo River where the company 
already had a small test 

Iron Ore.—The low world price for iron 
ore greatly reduced the export value of 
Liberia’s major mineral commodity and led 
to the April 1 closing of the Government’s 
NIOC operations. NIOC had difficulty sell- 
ing its low-grade ore on the world market 
and had not paid its workers for about 6 
months. NIOC was in the northwest near 
the Sierra Leone border. 

Production of iron ore increased slightly 
to 15.8 million tons, a 1.3% increase over 
output in 1984. Production at the Beng 
Mining Co. was 7.3 million tons, an increase 
of 8.5% over that of 1984, and the LAMCO 
Joint Venture Operating Co. (LJV) produc- 
ed 7.8 million tons, up 4.396 over 1984 
output. Shipments of fines, lumps, pellets, 
and sinter feed totaled 16.3 million tons, 
slightly less than that of 1984. These mate- 
rials went essentially to Western European 
countries except for the 2 million tons of 
fines shipped to the United States for LJV. 

The $500,000 feasibility study of the 
Mifergui-Nimba iron ore deposit in Guinea 
at the Liberian border, funded by the World 
Bank, stated that a $267 million investment 
was needed for a 10-million-ton-per-year 


required to link to LJV’s existing railway in 
Liberia that runs to the Port of Buchanan, 
that the project would extend the life of 
LJV’s Nimba Mine, and that a further 
study was necessary to assess the project’s 
economic viability and marketing of the ore. 

Two Norwegian shipping companies, 
Providence Shipping (owned by the Libe- 
rian Government) and Norn Shipping (a 
Liberian-based company owned by Norwe- 
gian interests), signed an agreement to 
transport one-half of Liberia’s annual iron 
ore exports of approximately 14 million 
tons. The contract was valued at $700 mil- 
lion over the next 20 years. The first ship- 
ment was scheduled from the Port of Bu- 
chanan in the third quarter of 1985. The 
very depressed freight rate for iron ore from 
Liberia to European Community countries 
was about $5 per ton.“ 


MINERAL FUELS 


At yearend, the Amoco Liberian Explora- 
tion Co. had drilled three exploratory oil 
wells offshore Grand Cape Mount and Riv- 
ercess Counties at water depths of about 
1,500 feet. By yearend, Amoco had spent 
about $25 million on its exploration.‘ 

The Government of Liberia granted an 
offshore concession to the Henry Resources 
Corp., a wholly owned subsidiary of the 
Henry Energy Corp. of the United States, to 
the Aracca Petroleum Corp. of the United 
States for an area covering approximately 
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1.2 million acres. The tract, east of Monro- 
via, included the Edina and Robertsport 
Basins, running northwest of the St. Paul 
River to southeast of the St. John River. 
Henry Energy was committed to 217 linear 
miles of seismic survey and to drilling at 
least two wells to a depth of 500 meters. If 
petroleum were discovered, a production 
license would be issued for 25 years. If the 
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discovery were commercial, the Govern- 
ment would have the option to participate 
in up to 30% of the venture.* 


! Physical scientist, Division of International Minerals. 
ina i 1 Journal (London). V. 904, No. 7802, Mar. 1, 
, p. 146. 


Metal Bulletin (London). No. 7005, July 23, 1985, p. 29. 

poe rints Today (Monrovia, Liberia). Nov. 5, 1985, 
pp. 

Oil & Gas Journal. V. 83, No. 6, Feb. 11, 1985, p. 50. 
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The Mineral Industry of Libya 


By Thomas Glover! 


The declining economy of the world oil 
market had a devastating effect on Libya’s 
economy. Oil exports, accounting for 99% of 
Libya’s foreign exchange earnings and 53% 
of its gross domestic product, had shrunk 
sharply since 1980 owing to a decline in 
global demand for crude oil. By 1985, daily 
production had likewise declined more than 
50% as the demand for crude oil declined. 
Libya’s crude reserves remained, by far, 
Africa’s largest. 

Libya’s currency reserves steadily de- 
creased during the year, owing to the 
necessity of financing foreign trade. The 
development budget for 1985 was approxi- 
mately 19% less than that of 1984. Econom- 
ic growth, projected at 9.4% in the develop- 
ment plan, grew at approximately one-third 
of that planned. 

Owing to Libya’s excessive dependence on 
oil for its economic growth, the balance of 
trade deteriorated from a surplus of $11.5 
billion in 1980 to a trade deficit in 1985. 
Problems in connection with economic de- 
velopment were more severe in Libya than 
in other oil-producing countries primarily 
because high-priced Libyan crude led to a 
lower share of the world oil market, and 


also because of trade sanctions by the U.S. 
Government applied to imports of Libyan 
crude and to exports of U.S. technology. 

The short-term outlook for the economy 
of Libya seemed depressing, although long- 
er term prospects seemed to be brighter. 
New oil discoveries of some magnitude were 
made in 1985. Libya’s reserves of crude oil 
were sufficient for over 50 years of produc- 
tion at current withdrawal rates. Libya’s 
response to the slump in oil exports was 
efforts to increase productivity and output 
in the agricultural and industrial sectors. In 
the agricultural sector, a 400-kilometer wa- 
ter pipeline costing $9 billion was being laid 
from artesian wells in the desert to agricul- 
tural production centers near the coast. In 
the industrial centers, aluminum, cement, 
petrochemical, and steel plants were being 
built or were in planning stages. 

Another factor in the economy of Libya 
was the shortage of qualified Libyan labor. 
The shortage of foreign currency reserves 
and political problems prompted thousands 
of expatriates to return to their native 
countries. Their departure crippled much of 
the consumer sector of the economy. 


PRODUCTION AND TRADE 


Libya’s principal source of foreign ex- 
change earnings continued to be its exports 
of crude oil and petrochemical products. 
Production of crude oil, slightly less than 
that of 1984, was estimated to average 1.059 
million barrels per day (bbl/d) The coun- 
trys exploration for and production of 
crude oil and the supporting infrastructure 
continued to depend heavily on the support 


and technologies of foreign countries. Crude 
oil production quotas set at 0.99 million 
bbl/d by the Organization of Petroleum 
Exporting Countries (OPEC) in 1984 re- 
mained the same in 1985. Production quotas 
applicable to the various producing compa- 
nies were approximately as follows, in bar- 
rels per day:? 
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Oasis Oil Co. of Libya Inc. (Continental 
Oil Co., Marathon Oil Co., and 


Amerada-Hees Corp.) in partnership 

with the Libya National Oil Co 

LN OC 400,000 
Azienda Generali Italiana Petroli S.p.A. 

(AGIP) with LNOC __________- 155,000 
Arabian Gulf Exploration Co. (AGECO) 

Umm al-Jawabi (LNOC for es 

from the Akmna and Sarir Fields) 140,000 
Occidental Petroleum Corp. with LNOC 142,000 
Sirte Oil Co. (LNOC, formerly Esso Sirte Yos 006 
LNOC C (formerly Mobil Oil Libya Ltd.) 18055 


Libya agreed to deliver 40, 000 bbl /d of 
crude oil to Italy in the first 8 months of 
1985 in partial repayment of commercial 
debts to Italian firms. Total crude oil involv- 
ed amounted to approximately 10 million 
barrels valued at $300 million.* Libya owed 
nearly $800 million to Italian firms prior to 
the agreement. On July 27, another agree- 
ment was made for an additional 25,000 
bbl/d of crude oil between Libya and Italy 
for further repayment of Libyan commer- 
cial debts to Italian firms working in Libya. 

Libya agreed to supply Sudan with 
2,315,000 barrels of crude oil during the last 
6 months of 1985 at a rate of 386,000 barrels 
per month. The agreement was between 
Libya’s Brega Petroleum Marketing Co. and 
Sudan's General Oil Establishment. 

Under an agreement signed in 1984, Lib- 
ya was delivering 22,000 bbl/d of crude oil 
to Yugoslavia as a partial payment for 
Yugoslav goods and services. Also, Libya 
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was shipping 100,000 bbl/d to the U.S.S.R., 
but one-fifth of this volume was being di- 
verted by the U.S.S.R. to Yugoslavia. In a 
three-way arrangement in 1985, Libya 
agreed to deliver an additional 20,000 bbl/d 
of crude to Yugoslavia for which Libya was 
to receive credit from the U.S.S.R. in partial 
payment of the $4 billion to $5 billion owed 
by Libya for military hardware. 

The President of the United States issued 
Executive Order 12538 November 15, 1985, 
banning the importation of refined petrole- 
um products from Libya. Crude oil from 
Libya to the United States had been banned 
by Presidential Proclamation No. 4907 dat- 
ed March 10, 1982. 

Libya and the Soviet Union signed a long- 
term agreement on October 14, 1985, to 
develop economic, scientific, and trade coop- 
eration, and they further agreed to expand 
existing bilateral cooperation in all fields. 

Libya's cash reserves fell to an estimated 
$2.6 billion in 1985 owing to reduced prices 
for oil and the necessity of increasing the 
volumes of many imported products. Appar- 
ently, because of the decline, Libya slowed 
some big industrial projects that were to 
highlight its future internal development. 
Construction of the Sirte fertilizer plant 
and the Zuwarah aluminum plant were put 
off. Work on a steel mill was slowed because 
of unpaid bills. 


Table 1.— Libya: Production of mineral commodities! 


Commodity? 1981 1982 1983 1984P 1985* 
Cement, hydraulic" --- thousand metric tona 3,200 4,000 5,000 6,000 6,500 
Gas, natural: 
Gross million cubic feet 432, 000 425,000 258,000 295,000 292,000 
Marketed? __.____________-_ S 108,000 115,000 150,000 150,000 150,000 
Gypsum ousand metric tons 180 175 180 180 180 
Iron and steel: Steel, crude? __ _ _ _ metric tons 10,000 10,000 10,000 10,000 10,000 
Ter ap EM ANS d metric tona- 235 225 260 $260 260 
Nitrogen: N content of ammonia |... cct. *150 244 250 250 250 
Petroleum: 
Crude thousand 42-gallon barrels . 407, 705 418,000 401,500 390,915 386,535 
Refinery products 
aphtha - -------------- do- 8,833 4,000 4,000 4,000 6,000 
ln. cc e cr do. .-- 8,250 4,000 5,000 5,000 7,000 
Kerosene and jet fue! do... 4,100 5,000 7,000 7,000 11,000 
Distillate fuel oil ... ..... do... 850 8,000 10,000 10,000 15,000 
ror sepa fuel oli do_ ___ 13,475 12,500 10,000 10,000 15,000 
np cT RENE do- 415 500 600 600 1,000 
Refinery fuel and losses do... 750 1,000 900 900 2,000 
Total |... !4!!!! da- 33,233 35,000 37,500 37,500 57,000 
Sal thousand metric tons. i 10 10 12 12 12 
Sulfur, byproduct of petroleum and natural gas* 
metric tons 11,000 12,000 14,000 14,000 14,000 


*Estimated. Pre 

1Table includes data available through June 12, 1986. 

In addition to the commodities listed, a varie 
tile) is s produced, but available information is 


of construction materials (sand and gravel, crushed stone, brick, and 
uate to make reliable estimates of TOP levels. Natural gas liquids 


are also produced but are blended with crude petroleum and are reported as part of that 


Excludes gas reinjected into reservoirs. 


THE MINERAL INDUSTRY OF LIBYA 


551 


COMMODITY REVIEW 


METALS 


Aluminum.—In mid-1985, Libya authoriz- 
ed work to proceed on the country’s first 
aluminum plant at Zuwarah near Tripoli. 
The Zuwarah plant was scheduled to have a 
smelter capacity of 120,000 tons per year, 
which would make it the fourth largest 
plant in Africa. When and if the plant is 
ever activated, alumina would be provided 
by Energoinvest of Yugoslavia. The plant 
was planned to be powered with Libyan 
natural gas. In addition to the smelter, the 
complex would have a petroleum coke 
plant, a port, and a power generating sta- 
tion, all at an estimated cost of $2 billion. 
Although contract bids were solicited in 
midyear, the entire project was put on hold 
owing to economic problems in early fall. 

Iron and Steel.—The integrated iron and 
steel complex at Misratah was more than 
75% completed in 1985. At mid-1985, plans 
for startup were scheduled for 1986, but 
work at the complex was thrown off sched- 
ule because a South Korean contracting 
firm quit work until it was paid. The iron 
and steel complex was scheduled to employ 
5,000 workers when fully operational and 
would cost approximately $5 billion. The 
complex would be fueled by Libyan natural 
gas and would use all imported iron ore 
during the first phase of operation. During 
this phase, annual capacity was to be 1.3 
million tons of soft steel and an equal 
amount of steel products. 

A later expansion to 5 million tons was 
planned with the use of iron ore to be mined 
in Wadi al-Shati in southern Libya. The 
complex when completed will include a 
direct-reduction plant for iron ore, two elec- 
tric steel mills, a hot-rolling mill, a cold- 
rolling mill, a wire-rolling mill, and a sec- 
tion mill, as well as the required infrastruc- 
ture facilities. 


INDUSTRIAL MINERALS 


Cement.—The new Zliten cement plant 
was turned over to the Libyan Government 
by Kawasaki Heavy Industries Ltd. of 
Japan. The plant, a 1-million-ton-per-year 
operation, utilized a vertical roller mill for 
raw grinding. Prior to the startup of this 
plant, seven plants were operating in Libya 
with a total yearly design capacity of 7 
million tons. The status of the new cement 
plant at Derna could not be determined. 

Gypsum.—Flotech A/S of Denmark was 
awarded an engineering and consulting con- 
tract for a 200,000- to 300,000-ton-per-year 
gypsum plant to be constructed outside 
Tripoli. Cost of the project was estimated at 


$40 million and was financed by the Libyan 
Development Bank. In addition to the gyp- 
sum plant, plans called for the mining of 
gypsum deposits approximately 70 kilo- 
meters from Tripoli. Other scheduled devel- 
opments were the construction of export 
facilities and the extension of a natural gas 
pipeline to the plant. Gypsum exports were 
targeted for Scandanavian countries. 


MINERAL FUELS 


Natural Gas.—Occidental Petroleum 
Corp. of the United States sold 25% of its 
natural gas and oil holdings in Libya to 
Osterreichische Mineralóverwaltungs AG 
(OMV) of Austria in June 1985 for a report- 
ed price of $120 million. Under the agree- 
ment, OMV acquired 4,631,000 barrels per 
year of crude oil and 812,000 barrels per 
year of condensates. Libya National Oil Co. 
(LNOC) held a 51% share in the joint 
venture. | 

Libya's abundance of natural gas was put 
to useful purposes instead of being flared. 
The natural gas was used in Libya's petro- 
chemical plants for power generation, de- 
salinization of seawater, and for making 
liquefied natural gas. 

Petroleum.—Exploration.—Société Na- 
tionale Elf Aquitaine of France returned 
four onshore exploration permits to Libya 
owing to poor seismic results and a dry hole. 

A lengthy legal action between Libya and 
Malta over Continental Shelf oil drilling 
rights was settled by the International 
Court of Justice (ICJ) during the first week 
of June. The ICJ adjusted the median line 
between Libya and Malta 18 nautical miles 
northward from a previous location, giving 
Libya a greater control over the Continen- 
tal Shelf between the two countries. 

Tunisia requested further clarification on 
the Libyan-Tunisian offshore dispute from 
the ICJ. According to Tunisia, certain clari- 
fications were necessary in order to imple- 
ment an earlier court decision. 

Sirte Oil Co., in cooperation with Rompe- 
trol of Romania, discovered two new oil- 
producing areas in Libya. The Sirte discov- 
ery, offshore north of Tripoli, flowed 4,694 
bbl/d from a depth of 7,740 feet. Rompe- 
trol's discovery in southwestern Libya near 
the Algerian border flowed 1,800 bbl/d from 
a depth of 4,625 feet. 

LNOC made eight oil discoveries and four 
natural gas discoveries during the first half 
of 1985. Six of the discoveries were made in 
the Sirte Basin, five in the Ghadamis Basin, 
and one in the Marzuk Basin. LNOC drilled 
27 development wells, 29 exploratory wells, 
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and 3 demarcation wells in new fields dur- 
ing the period. Three new fields under 
development included the Hakim Field 
where 15 wells were drilled, the Faregh 
Field in the Sirte Basin, and the Bouri Field 
in an offshore area. Bouri was the first 
offshore field developed by Libya. During 
the same period, Braspetro, the internation- 
al subsidiary of Brazil’s State-owned Pe- 
tréleo Brasileiro S.A., made a final explora- 
tion assessment after drilling six wells with- 
out commercial results in a 60,000-square- 
kilometer area in the Marzuk Basin in 
southwestern Libya. 

LNOC undertook a number of studies on 
selected oil wells to determine the best 
methods, economically and technically, for 
increasing production. The results of the 
studies indicate the possibility of recovering 
up to 15% more of the oil in the producing 
formations compared with previous produc- 
tion methods. 

Production.—Crude oil production from 
Libya’s 900 plus oil wells averaged slightly 
less than 1.1 million bbl/d in 1985, off about 
12,000 bbl/d from daily average production 
in 1984. OPEC's production quota set in 
1984 at 990,000 bbl/d remained the same in 
1985, even though output exceeded that 
amount by 69,000 bbl/d. During the first 
calendar quarter of the year, production 
averaged 1,000,000 bbl/d; in the second 
quarter, the average rose to 1,026,000 bbl/d, 
then fell to 973,000 bbl/d in the third 
quarter, and then rose finally to 1,167,000 
bbl/d in the fourth quarter. Libya ranked 
8th in daily oil production among. OPEC 
members, 14th among all oil-producing 
countries, and produced less than 2% of the 
world’s oil output. 

During the third calendar quarter of 
1985, Libya’s oil production fell more than 
50,000 bbl/d owing to difficulties experi- 
enced in at least two oilfields. In early July, 
Azienda Generali Italiana Petroli S.p.A.’s 
(AGIP) Bu Attifel Field was shut down for 
approximately 2 weeks for pump and pipe- 
line repairs. Of AGIP’s Libyan production, 
approximately 90% came from the Bu Atti- 
fel Field. Oasis Oil Co.’s Oasis Field produc- 
tion was also cut back 25% owing to full 
storage at the Sider export terminal. 

Refining.—Test production at Libya’s 
long delayed Ras Lanuf Oil and Gas Proc- 
essing Co.’s refinery at the coastal town of 
Ras Lanuf was begun in early 1985. 
capacity of the facility was 220,000 bbl/d, of 
which 124,000 bbl/d was fuel oil; 35,000 
bbl/d, naphtha; 50,000 bbl/d, gas oil; and 
11,000 bbl/d, kerosene-jet fuel. Libya plans 
to use a substantial part of the product 
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output for its domestic market, particularly 
fuel oil for coastal electric power stations. 
Soon after startup, some of the facility's 
products were sold to Japan. 

Brega Petroleum Marketing contracted to 
sell approximately 2596 of Ras Lanuf's pro- 
jected output of naphtha to the London 
affiliate of Dow Chemical Corp. for 1 year. 
Volume was approximately 9,300 bbl/d. 

Technimont S.p.A., engineering subsid- 
iary of Montedison of Italy, was awarded a 
$50 million engineering services contract in 
connection with the projected expansion 
and upgrading of the recently opened Ras 
Lanuf refinery. The proposed work included 
vacuum and naphtha hydrotreating, cata- 
lytic pe gry delayed coking, hydrocrack- 
ing, and visbreaking units. The services 
contract included design work, licensing 
and awarding of turnkey contracts, and 
supervision of construction work and start- 
up operations. Construction was scheduled 
for completion in 5 years. 

Efficiency operating tests were carried 
out on the Tubruq Oil Refinery for the first 
time in 1985. The plant was designed to 
have an output capacity of 20,000 bbl/d and 
achieved a 98.1% rating of 19,620 bbl/d. The 
daily output consisted of 9,089 barrels of 
heavy fuel oil, 5,233 barrels of diesel, 611 
barrels of kerosene, 1,400 barrels of aircraft 
fuel, 3,043 barrels of gasoline, and 244 
barrels of heavy petroleum. 

Petrocoke.—Japan's Marubeni Corp. 
reached an agreement with the Libyan 
Aluminum Co. to financially support the 
construction of a petroleum coke plant at 
Zuwarah. Two other members of the consor- 
tium to build the plant were Italy's Belleli 
Industrie Meccaniche and the Republic of 
Korea's Daewoo Corp. It appeared that the 
project would proceed despite a delayed 
start on the construction of the aluminum 
smelter, in which part of the calcinated 
coke output would be used. 

Uranium.—According to the Atomic En- 
ergy Secretary of Libya, "enough uranium 
has been discovered in Libya to cover the 
country's own needs." Some radioactive de- 
posits have been found south of Ghadames, 
plus other quantities that have been discov- 
ered in the Ghat and Uwainat al-Gharbiya 
area. Studies were done on the Aouzou Strip 
following an earlier discovery of uranium 


deposits. 
Physical scientist, Division of International Minerals. 


e East Economic Survey (Nicosia, rus). V. 29, 
No. 14, Jan: 18, 1986, p. A2. n 


re n „ values have been converted from 
Loyan dinars ) to U.S. dollars at the rate of 
.98  US$1.00. 


The Mineral Industry of 


Madagascar 


By Kevin Connor! 


During 1985, Madagascar’s mineral in- 
dustry continued to produce small tonnages 
of a variety of industrial minerals for do- 
mestic consumption, while chromite ore, 
graphite, mica, and ornamental stones were 
produced for export. Petroleum exploration 
activities were under way throughout the 
year, both onshore and offshore. Five explo- 
ration wells were drilled to completion dur- 
ing the year, with disappointing results. No 
petroleum was found, and natural gas was 
discovered in only one of the wells. Mobil 
Oil Corp. of the United States closed out its 
Madagascar operations in August, leaving 
only four international petroleum compa- 
nies operating within three exploration con- 
cessions at yearend. 

Also during the year, the Madagascar 
Ministry of Industry, Energy, and Mines 
completed a mineral inventory program of 
the island with technical assistance from 
France’s Bureau de Recherches Géologiques 
et Miniéres (BRGM). The program was esti- 
mated to cost $324,000 and was funded by 
the European Development Fund. Also in 
1985, the U.S.S.R. was conducting geological 
studies and developing a metallogenic map 
of Madagascar. The Soviets were interested 
in exploration for base metals, rare metals, 
and industrial minerals. The Soviets also 
completed feasibility studies on Madagas- 


car’s known bauxite and uranium deposits, 
but determined they were economically un- 
feasible to develop in the near future. 

Government Policies and Programs.— 
With assistance and advice from various 
international lending sources, the Madagas- 
car Government adopted a new investment 
code during June. The new code was consid- 
ered a much more liberal and flexible code 
than the Charts de Entreprises, which was 
adopted by the Government in 1973. The 
new law opened up to private investors a 
number of areas previously excluded to 
them, although certain sectors considerod 
strategic, such as banking, energy genera- 
tion, and naval construction, were still to be 
excluded from public domain. Weak world 
markets for metals and high capital costs 
for development of new mines and process- 
ing operations continued to plague the Mad- 
agascar Government in 1985, and it was 
hoped that the new cede would stimulate 
foreign interest and investment in the coun- 
try’s mineral sector. 

Outlined in its public spending program 
for 1984 through 1987, the Government 
allocated only 11% of its mining investment 
budget outside of the petroleum sector. Of 
the nonpetroleum allocation, 80% of the 
funding was to be spent on developing the 
country’s coal, iron, and uranium deposits. 


PRODUCTION AND TRADE 


Madagascar’s mineral production and 
mineral export trade sectors were essential- 
ly stagnant in 1985, except for chromite ore 
production, which increased to its highest 
level in 5 years. Slight decreases in the U.S. 
dollar value of products exported resulted 
in a small decrease in total mineral export 


receipts, estimated at slightly over $12 mil- 
lion. Exports of chromite ore concentrate 
were slightly over 102,000 tons for 1985 
while graphite and mica exports were 
13,500 tons and 877 tons, respectively. 
Graphite export revenues were estimated at 
$5.7 million, while chromite export sales 
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remained in second place at an estimated 
$5.2 million. Semiprecious and ornamental 
stones, such as beryl, tourmaline, amethyst, 
and rose and smoked quartz, were also 
mined and exported in small quantities. 
The total value of exports for the ornamen- 
tal and semiprecious stones was estimated 
to be slightly more than that for the mica 
trade, which was reported to be $580 million 
for 1985. Madagascar continued to export 
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small quantities of scrap metal, salt, abra- 
sives, and cement. Also, as in previous 
years, small quantities of byproducts from 
the country’s sole petroleum refinery at 
Tamatave were exported to neighboring 
islands. Export receipts from mineral com- 
modities produced from native deposits con- 
tinued to represent less than 1% of the 
country’s gross domestic product and less 
than 596 of all export receipts. 


Table 1.—Madagascar: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1988 1984P 1985° 
METALS 
Beryllium: Beryl in quartz, concentrates, industrial 
and ornamental»w!ll! F *50 "68 @) 46 50 
Chromium: Chromite concentrate, gross weight 99,689 45,729 59,765 *121,415 
Gold, mine output, metal content _ troy ounces. — 110 110 110 1 180 
INDUSTRIAL MINERALS 
Abrasives, natural: Garnet (industrial only)* 
"n 5,000 5,000 7,000 10,000 10,000 
Cement, hydraulic 35,796 35,921 000 *35,000 35,000 
ETRA ri Y rit 10 180 10 136 1280 
ENERO lt alas = 1 1 1 1 1 
Gem and ornamental stones: 
JJ 8 do- 920,000 8,450 9,800 9,300 
Amazonit do 711 700 8.910 6.162 6,200 
Amethyst: 
Gem... .. 444444444 da 24 12 15 10 10 
eee, do- 350 4,800 *4,800 4, 800 4,800 
Apatite (ornamental only)) do- 29 30 8 8,500 8,500 
nie oe 8 1,166 1,101 1,226 809 800 
Beryl) eaae my 8 kilograms_ _ NA 400 170 45,123 46,000 
Calcite (ornamental only) NA NA ,000 1,584,000 1,600,000 
Celestine ___-----_-----~- kilograms. _ 24,882 27,000 29,644 *80,000 80,000 
Citrine, gem da- 88 *30 12 46 50 
Cordieriteeee do- 848 *350 21 10 10 
Garnet: Genn do... NA 60 1,196 2,608 2,600 
Jasper —— A A Lu do- 2,850 17,100 *17,000 "m EE 
ii E SR Ra Ae en aT OE do... 8,084 9,200 7,847 2,140 2,700 
————— — do- NA NA 5,288 82,461 
Rose quartz -------------- do- 58,842 *68,850 241,943 139,645 140,000 
NOM cauda ree amm do NA NA 1,885 14,964 15,000 
3575 ⁵ a eu Sais 60 NA NA 2,970 8,000 
Other ornamental se tae 8,527 99,500 1,200 6,897 
Smelting -- -------------- eue NA NA 711,000 1,058,000 1,000,000 
Tourmaline: 
e do 1,750 750 7 2 
Other C TES NA N. 5,231 26, 21,000 
Graphite, all grades 13,884 715,210 18,567 18,978 *14,000 
phi te 
Mica; Phlogopii ee E E 8 884 NA 28 26 NA 
Splittings and sheet NA NA 12 71 NA 
CRO 49 NA 619 628 NA 
e eee ee ee 883 1,800 719 720 4589 
Quartz, piezoelectric „ kilograms. .. 18 55 61 145 150 
Salt, marine 80,000 80,000 80,000 80,000 ,000 
e: 
Calcite, industrial 2,000 2,000 2,000 000 2,000 
Marble, cipoline mum ate ies Stet E NA 18 8,511 118 110 
3 kilograms. .. 23,000 28,000 25,000 25,000 25,000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline thousand 42 gallon barrels_ _ 544 1466 242 87 4454 
Kerosene and jet fuel |... EA 885 F298 175 49 +304 
Distillate fuel oil... =a 7774 774 184 129 4598 


See footnotes at end of table. 
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Table 1.—Madagascar: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985* 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum refinery products —Continued 
Residual fuel oil 
thousand 42-gallon barrela_ — 968 71,026 1,026 142 *129 
m — — NN E diee 87 127 13 2 *30 
Refinery fuel and losses ME NA NA NA NA NA 
Total —————— SC do 712 643 12,546 2,190 409 2,115 
*Estimated. Preliminary. ‘Revised. NA Not available. 
CC ae E) 4, pes 
addition to the ties listed, modest of unlisted varieties of crude construction materials (clays, 
sand and gravel, and stone 5 are eee pe 3 is not Wer Lene available information is inadequate 
reliable estimates 
Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Titanium.—The Canadian firm QIT-Fer 
et Titane Inc. of Montreal was completing a 
preliminary feasibility study of the tita- 
nium-bearing sands on Madagascar’s east 
coast. during the latter part of the year. 
QIT's assessment was that the coastal de- 
posits could support an operation producing 
300,000 tons per year of ilmenite concen- 
trate. The resultant concentrate could then 
be shipped to QIT's existing Canadian 
smelter, to produce 200,000 tons of 90% 
titanium dioxide slag, and high-purity iron. 
The high-purity iron coproduct, a unique 
feature of QIT's Canadian smelter, would be 
sold as a high-grade charge to ductile iron 
foundries. The slag could be used in either 
the chloride or sulfate process for manu- 
facturing titanium dioxide pigment. QIT's 
proposed production from Madagascar’s 
coastal beach sands could increase world 
supplies of titanium dioxide by 6%. A joint 
venture between QIT and the 
Government to develop the sands was ex- 
pected to be signed as early as sometime in 
the first half of 1986. 

Other Metals.—Efforts to build a ferro- 
chrome operation at Moramanga near the 
country's main source of electrical power, 
the Andekaleka hydroelectric dam, and de- 
velopment of the Soalala iron ore deposits 
on the island's west-central coast continued 
to be stalled owing to a lack of investment 
capital. Econo Oy of Finland completed a 
favorable study on the Moramanga ferro- 
chrome project at the end of 1984, and 
together the French BRGM and an Italian 


company, Finanziaria Siderurgica S.p.A., 
completed a feasibility study on the Soalala 
iron deposit in 1983, with a proposed follow- 
up second phase to have begun in 1985. 
However, neither project went forward dur- 
ing 1985 owing to the general lack of inter- 
national investment interest. 

Exploration and feasibility project work 
on the Ambatolampy-Andravoravo gold de- 
posits was proposed and planned during the 
year, with financial assistance from the 
French Government and technical assist- 
ance from BRGM. Also to be explored were 
gold deposits in the Ilea-Ambositra region. 
Both gold-bearing areas were south of Anta- 
nanarivo and east of Antsirabe. The work 
was expected to get under way during the 
first half of 1986. The areas were mined for 
gold about the turn of the 19th century, 
with recorded production totals as high as 


2,000 kilograms per year. 
MINERAL FUELS 


Coal.—Negotiations with the British Pe- 
troleum Coal Co. (BP Coal) continued dur- 
ing the year, and a contract agreement for a 
phase 1 evaluation of the Sakoa Coalfield of 
southwestern Madagascar was expected to 
be signed early in 1986. The contract was to 
cover an extensive geological evaluation 
and mining analysis for the entire coalfield, 
including a comprehensive core drilling pro- 
gram to assess coal reserves and coal quali- 
ty. Upon proving out favorable coal reserves 
and development of a preliminary mining 
plan, BP Coal envisioned subsequent pro- 
gram phases to develop an open pit oper- 
ation of up to 5 million tons per year. Al- 
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most all of the coal would be for export. 
The Sakoa area is in a remote and undevel- 
oped area of Madagascar and would require 
a considerable amount of infrastructural 
development to support a large-scale min- 
ing operation. Also, the intended loadout 
port of Tulear on the southwestern coast 
would require a substantial infusion of capi- 
tal investment to expand and modernize 
existing port facilities. The phase 1 cost 
alone was estimated at $50 million. 
Petroleum.—At the end of 1985, the Amo- 
co Madagascar Petroleum Co. stopped all 
drilling activity and announced a I- year 
cessation pending reappraisal of the geologi- 
cal data available. Drilling results in 1985 
were poor, with only trace amounts of oil 
and gas found after completing four wells in 
the Morondava Basin, Amoco's exploration 
concession in the southwestern part of the 
country. Amoco may conduct further seis- 
mic work during the drilling hiatus and was 
required to drill at least one more well 
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under its contract. Amoco also had the 
option of adding an additional concessional 
exploration tract to its existing acreage. 

Occidental Petroleum Corp. and Union 
Oil Co. of the United States were proceeding 
with their geological studies and were ex- 
pected to begin drilling operations in their 
concession in the Tulear region, just south 
of Amoco's concession, in the first half of 
1986. 

Mobil drilled one well during the year in 
its offshore concession. The well produced 
only natural gas, and Mobil closed out its 
operation in August. No discoveries were 
reported during the year by the Italian oil 
company Azienda Generali Italiana Petroli 
S.p.A. concerning its exploration efforts in 
the Mugunda Basin. 


VVV 

ues have been converted from 
1 dollars at the rate of 
= US$1.00. 


The Mineral Industry of 


Malaysia 


By John C. Wu! 


The mineral industry of Malaysia suf- 
fered a major setback in 1985 as the output 
value of its two major mineral commodi- 
ties—crude oil and tin—dropped considera- 
bly. The decline in crude oil output was 
largely a direct result of a Government 
conservation policy as well as further soft- 
ening of oil prices in the world market. The 
decline in tin output was in part caused by 
imposition of export control by the Interna- 
tional Tin Council (ITC) and a sharp decline 
in tin prices following the October tin crisis 
in the world market. However, Malaysia 
remained the world’s largest producer of 
tin, accounting for 19% of the world’s tin 
mine production. Malaysia also emerged as 
one of the top five exporters of liquefied 
natural gas (LNG) in the world as well as an 
important producer of direct-reduced iron 
(DRI and nitrogen fertilizer materials in 
Southeast Asia. 

The mineral fuels sector continued to 
play a major role in Malaysia’s mineral 
industry. Despite a slight cutback in the 
output of crude oil to an average of 430,000 
barrels per day, the output of natural gas 
reached an all-time high of 474.5 billion 
cubic feet, and LNG production also rose to 
4 million tons from 3.7 million tons in 1984. 
Export earnings from crude oil and LNG 
amounted to $5 billion* accounting for 32% 
of total export earnings. As a result of 
recent exploration and discoveries of new 
oil and gas deposits offshore Terengganu 
and offshore West Malaysia, Malaysian oil 
and natural gas reserves increased to be- 
tween 2.9 billion and 3.1 billion barrels, and 
44 trillion and 49 trillion cubic feet, respec- 
tively. 

To attract and encourage new exploration 
and development of oil and natural gas 
deposits, the Government approved a new 


production-sharing contract in December. 
Under the new terms, a higher cost recov- 
ery factor and profit split ratio would be 
allowed. In addition, all bonus payments to 
the Government by foreign contractors 
were to be eliminated. 

During the year, three petroleum prod- 
ucts projects came on-stream. A 346,000-ton- 
per-year methanol plant became operation- 
al on Labuan Island offshore Sabah in 
April. An LNG export terminal went into 
operation, and an Association of Southeast 
Asian Nations (ASEAN) fertilizer plant was 
started near Bintulu, Sarawak, in October. 

In the metallic mineral sector, tin mining 
suffered further from the ITC's export con- 
trol and the tin market crisis on the London 
Metal Exchange (LME). As a result of sus- 
pended tin trading on all world tin markets 
in late October, the output of tin dropped 
sharply in the last quarter of the year. The 
country’s gravel pumping sector, which con- 
tributed about 50% of total tin output, shut 
down 146 mines. The industry’s labor force 
was roduced to 16,829 workers at yearend 
from 23,623 at the end of 1984. To assist the 
industry in overcoming the crisis, the Gov- 
ernment reportedly was considering various 
options including possible reintroduction of 
a price reduction in power cost and subsidiz- 
ing fuel oil as well as automatic extensions 
and renewal of mining leases. The activity 
in other metallic minerals sectors was slow- 
er than that of 1984 because of the low 
export prices. However, an increasing activ- 
ity in gold mining was reported in Sarawak. 

In the mineral processing sector, Malay- 
sia brought on-stream its second DRI plant 
and a steelworks in Terengganu. The $350 
million steel complex was completed by a 
Japanese consortium led by Nippon Steel 
Corp. in May. The country’s first DRI plant 
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on Labuan Island completed its first full 
year of operation and successfully marketed 
about 300,000 tons of hot-briquetted iron 
(HBI) to 12 countries. Because of a slow- 
down in Malaysia’s construction activity, 
the output of cement remained stagnant. 
However, the output capacity of the cement 
industry was expected to increase by 2.3 
million tons when three new cement plants 
are completed in 1986. 

According to Malaysia’s Ministry of Fi- 
nance, the estimated output of the mining 
and quarrying sector in 1985 dropped slight- 
ly to about $2.5 billion in 1978 constant 
prices and contributed 9.8% to Malaysia's 
gross domestic product (GDP) compared 
with 10.5% in 1984. Malaysia’s GDP was 
estimated to have grown 5.2% to $25.3 
billion compared with 7.6% in 1984. Total 


export earnings were estimated at $15.8 
billion, and imports, at $13.3 billion. The 
inflation rate in Malaysia, as measured by 
the Consumer Price Index, was 4.0% com- 
pared with 5.8% (revised) in 1984 while 
unemployment rose to 8% from 6.3% (revis- 
ed) in 1984. 

In July, a new guideline was announced 
by Malaysia’s Finance Minister to boost 
foreign and local investments in Malaysia. 
Under the new investment guidelines, up to 
80% of foreign equity would be allowed for a 
joint venture that exports 80% of its output. 
However, for a joint venture involving proc- 
essing of nonrenewable resources, 70% eq- 
uity must be held by a local firm, of which 
30% was set aside for Bumiputra to ensure 
that locals would obtain more benefit in the 
exploitation of depleting natural resources.‘ 


PRODUCTION 


The overall output of the mining industry 
was at a lower level than that of 1984 owing 
to a decline in the output of crude oil and 
tin. The output of other mineral commodi- 
ties such as bauxite, iron ore, and tungsten 
was also at a lower level. However, the 
output of natural gas rose sharply because 
of increased use of natural gas in the pro- 
duction of LNG, electricity, and for manu- 
facturing iron and steel products. The out- 
put of gold also rose slightly owing to in- 
creased gold mining activities in the State 
of Sarawak. 

The output of crude oil decreased to 
430,000 barrels per day from 446,800 barrels 
(revised) per day in 1984 owing to the Gov- 
ernment policies of conserving its oil re- 
sources. The sharp drop in tin output was 


a direct result of the October tin crisis in 
the world tin markets. After 3 years of 
struggle, Malaysia’s tin industry has made 
itself one of the world’s low-cost tin produc- 
ers with the extreme hardship of shutting 
down 300 high-cost, small gravel pumping 
mines, idling one-half of its 58 dredges, and 
laying off 12,000 of its workers. 

Significant progress was made in the 
mineral processing sector. The country’s 
second DRI plant was put into operation in 
the State of Terengganu. An ASEAN fertil- 
izer project in Bintulu to produce ammonia 
and urea was also started in Sarawak. A 
$300 million methanol plant reportedly 
started commercial operation on Labuan 
Island offshore the State of Sabah. 


THE MINERAL INDUSTRY OF MALAYSIA 559 


Table 1.—Malaysia: Production of mineral commodities' 
(Metric tons unlees otherwise specified) 


Commodity? 1981 1982 1988 1984 1985” 


METALS 
Aluminum: Bauxite, gross weight 


thousand tona. _ 701 589 680 492 
Antimony, mine output, metal content (Sarawak) 191 189 136 17 26 
ten Na and tantalum concentrate, gross - N a 76 
Copper, mine output, metal content Sabah) 28,642 30,086 29,048 28,852 80,507 
9 mine output, metal content: 
Malayh s troy ounces. — 5,691 75,788 5,792 7,041 7, 097 
RC E TOR ee iue 69,568 784,614 782,662 82,012 78,818 
Sarawak... ~~~ ~~~ do- 162 474 1 
Total. eee tek do- 75,321 190,425 788,616 89,527 90,286 
Iron and steel: 
Iron ore and concentrate thousand tona. — 532 840 114 194 182 
aro carik eid Morass pU TR 320 552 061 451 5808 
te, gross weight 1,051 4,451 
Silver, mine output, metal content (Sabah) 
thousand troy ounces. — 472 502 481 470 522 
Mine pcan metal content ,938 52,342 41,367 1 884 
„smelte rr 70 46,911 47,000 
Titanium: snag concentrate, gross weight? _ _ _ 172,757 101,202 222.722 815,736 
Tungsten, mine output, metal content 131 25 
Zirconium: Zircon concentrate, gross weight? _ _ _ 1,807 2,147 2,548 7,614 11,652 
INDUSTRIAL 
nn cela el ge 19,865 25,272 21,434 28,421 28,894 
Cement, 5 E E thousand tona. _ 2,888 3,128 3 241 8, 
Clays: Kaolin 44,084 ; 57,482 12,472 82,576 
Nitrogen: — content of ammoni a 87,000 27,800 38, 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural (Sarawak): 
Gross million cubic feet 85,816 NA 150,161 898,700 483,224 
Marketeldldkk xs ; NA NA NA 
Petroleum:* 
Crude thousand 42-gallon barrels... 94,210 120,450 189,800 163,082 156,950 
Refinery ucts: 
TTW do... 1,412 7,616 7,608 28,300 
Jet MC). eo ee ee do- 2,657 2,618 2,642 650 
F HER 2,061 2,152 4,079 623 4, 600 
Distillate fuel oil |... do... 12,566 18,178 14,062 14,851 *14,400 
Residual fuel oil .. use 18,207 10,874 11,254 11,585 *11,600 
Other o unn ee E do- 2,675 2,595 8,593 8,929 *4,060 
Refinery fuel and losses do... N NA NA NA 
Tot! do- 40,452 88,621 43,214 45,418 *45,610 


5 Preliminary. Revised. NA Not available. 


oy 256 
In addition to the commodities ties listed, a variety of crude 


ur production is from Peninsular Malaysia (Malaya) unless otherwise specified. Table includes data available through 


construction materials (clays, sand and gravel, and stone), 


fertilizers, and salt are produced, but output is not reported, and available information is inadequate to make reliable 


estimates of output levels. 
*Based on export figures. 
“Includes production from Malaya, Sabah, and Sarawak. 


TRADE 


Malaysia’s export earnings declined 
slightly to an estimated $15.8 billion, while 
imports rose slightly to an estimated $13.0 
billion. The decline in export earnings was 
caused by the lower prices of crude oil; 
LNG; major agricultural commodities such 
as palm oil, rubber, and timber; and major 
mineral commodities such as bauxite, cop- 
per, and tin. 

Exports of crude oil averaged 409,000 


barrels per day and earned $4 billion. The 
main buyers were Singapore, Japan, Thai- 
land, the Philippines, the United States, the 
Republic of Korea, and Australia, in that 
order. However, the bulk of exports to 
Singapore was reexported back to Malaysia 
as refined petroleum products. Exports of 
tin rose 45% to 57,400 tons; however, export 
earnings of tin rose only 9% to $697 million 
because of a lower export unit price. Bel- 
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gium, the Netherlands, Japan, and the 
U.S.S.R., in order of value, were the main 
buyers of refined tin. Australia also bought 
considerable amounts of tin metal and tin 
concentrate from Malaysia. All exports of 
LNG were to Japan. Because of increased 
export volume of LNG, export earnings 
from LNG rose to $966 million from $725 
million (revised) in 1984. All exports of 
bauxite, copper concentrate, ilmenite, and 
other rare-earth minerals were to Japan. 
Imports of electrical components, ma- 
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chinery, petroleum products, and transport 
equipment remained the major imported 
items. Japan, the United States, and the 
European Economic Community (EEC) 
countries were the major suppliers of im- 
ported capital goods, which accounted for 
about one-third of Malaysian imports. 

The U.S. share of total Malaysian trade 
was 14.2% compared with 14.8% in 1984. 
Other major trade partners of Malaysia 
were Japan, Singapore, and the EEC, in 
that order. 


Table 2.—Malaysia: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodi 1988 1984 : . 
Red e Other (principal) 
METALS 
Aluminum: 
Ore and concentrate |... 489,981 522,049 — Ja T MN Taiwan 48,800; Singapore 
Metal including all 
Y min 3 ae 2 Sa 233 5,664; Singapore 373; Taiwan 148. 
ima cx ek“ — 
imanufactures ...---- 8,596 80,796 38,306 Singapore 28,668; Hong Kong 1,502. 
Antimony: Ore 9 820 44 EM 
Columbium cad ri tantelum: Ore Ore aai 
concentrate, 99 81 — s 85; Netherlands 28. 
and concentrate 121,875 125,88 — 
Metal including alloys: 

De eee E 8,297 9,685 161 s19; ; Singapore 2,585; Republic of 
Unwrou ht 9 118 — Mainly to 
Semimanufacturess 2,088 75 Singapore 1 880 

W and sweepings.- 5,921 222 191 West Germany 27. 
— including € unwrought 
partly wro 
ounces. .. 29,201 53,576 45,674 Singapore 2,828; Philippines 1,618; Japan 
1,553. 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite. - $1,075 16,636 -— Indonesia 9,728; Singapore 6,698. 
Scra gd 12.724 20,179 -- Singapore 15,436; Philippines 2,000; Thai- 
> land 1,500. = 
Pig iron, cast iron, related 
fnan o 1 775 — -- Fal to Singapore 
actures |... — 29,889 85,278 49 — 29.699. 
Lead: Metal including alloys: 
Scrap --------------- 46 19 = 
Unwrought -—----------—-- 599 518 —— ol 851; 
Semimanufactures 50 879 86 Nafaip to gine ues 38. 
NEAN Fete iin 6-pound flasks_ — e 290 ae to Bing sore: ; 
Nickel: including alloys: 
F) iE Ini 19 106 8 Singapore 58; Philippines 33. 
Unwrougntt!! 214 418 230 ilippines 111; Repiblie of Korea 64. 
imanufactures 141 145 24 Singapore 113. 
ing alloys i wrought and jer = 
un 
a F ounces. .. 482 251 32 Thailand 129; West Germany 96. 
Ore and concentrate 100 ayes 
Waste and sweepings® _______— 56 52 28 Hong Kong 12; West Germany 11. 
Metal including alloys, unwrought 
and partly t 
troy ounces._ . 746,589 807,007 7,941 Singapore 276,400; Japan 20,062. 


Ros tonunctes ab eno oc tae 
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Table 2.—Malaysia: Exports and reexports of selected mineral commodities: —Continued 


Destinations, 1984 
Commodity 1988 1984 United : 
States Other (principal 
METALS —Continued 
Tin: Metal including alloys: 
De see ese C 1,167 430 8 Singapore 719.496 Neth ted Kingdom 58 
Unwrought |... --------- 51,230 89,688 25 Japan pan 2 81 496 etherlands 11,915; Singa- 
a 5 F 120 796 248 United Kingdom 408 
um: 
Ore and concentrate 201,839 224,152 -— Japan 194,167; Republic of Korea 16,197; 
Taiwan 10,646. 
JJ Ee ed a A ar et 55 57 — Singapore 50. 
Metal os alloys, all forms @) 16 Japan 9; United Kingdom 7. 
Ore and concent Suite 1 N — D Saenz ren 6. 
NC i a 
Uranium and EUG "s me 
and concentrate 1,055 1,188 -- France 561; Netherlands 422. 
_ Metal including alloys ll forms _ 1 3 vx All to Singapore. 
Oxides si wem Sie — rere 2,560 207 @) Japan 172. 
in 
Dit -oscoc eee c 762 661 _. Japan 272; Taiwan 189; Singapore 138. 
Unvroumht 85 64 -- Japan 62. 
Semimanufactures 208 300 -- Singapore 219. 
Zirconium: Ore and concentrate — — _ — 2,662 2,344 MM — Republic of Korea 630; 
aiwan 522. 
Other: Ashes and residue 4,292 12,487 8 Singapore 1,578; Netherlands 2,670; Japan 
INDUSTRIAL MINERALS 
rasives, Wes 
a I undum, emery, pum 
Sacer es TEE E NS 883 469 — Japan 468. 
Dust and powder of precious and 
semiprecious stones excl 
833 value, ae za $1 _. All to Singapore. 
rinding and polishing wheels 
et A xr. 0 Ali to Bingape 
EEA APA MOM ES 2o to pore. 
Barite and wither ite 8,801 10,250 Eos e 
Cementdd 18,585 218,056 E Singapore 20 
WG eeu c 2,587 151 = 
Clays, crude: 
, -----------— 354 531 _. Singapore 510. 
ln. oo cu LE 29,636 88,132 E 927475 15, 715.765 Taiwan 13,261; Singapore 
fld oum eese 25,T11 11,861 TON Singapore 10,224. 
5 andchiolite - -.-------- 540 Sa 
ond: 
Gem, not set or strung 
ue, thousands. . $3,157 $6,685 $909 a $2,910; Singapore 
Industrial stones do... $128 $30 -- All to Singapore. 
Tolpar, fluorsper, related materials. 25 82 Cb Do. 
Fe materials: ufactured: 
Na oe ee TS 212 884 — Singapore 312. 
Ni CCC 2,461 2,808 _. Singapore iioi] Liberia 210. 
NIC te et er ee 4,048 1,288 -- All to Singa 
,  Unspeciñiod and mized 1 Ured - 379 440 — — 4 4,414; Hong Kong 288 
E — 19,722 17,602 -- All to Binga A l 
Mice: Crude including splittings 
pe ae PIECE NR 825 246 -- Republic of Korea 126; Singa 
Phosphates, erude --- 3,588 1.902 -— Hong Kong 1,692; Singapore 123 128 
Precious and semiprecious stones other 
N iral ai value, thousands $334 $9 West Germany $176; Singapore $107 
& — ue, - , pore . 
Synthetic ME $1,153 $1,204 -- Mainly to gapan. 
Salt and brine ~.. ------------ 599 e 105 221: Philippines 115; Thailand 
Sodium compounos n.e.s.: Carbonate ror DA 
CCT A 2,208 -— Mainly to Singapore. 
Stone, sand and gravel: 
ension i 
Crude and partly worked. — — — 48,039 626,808 -- Singapore 623,954. 
Worked |... ......--- 80 263 — Singapore 251. 


See footnotes at end of table. 
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Table 2.—Malaysia: Exports and reexports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS — 
Continued 
Stone, sand and gravel —Continued 


MINERAL FUELS AND RELATED 
MATERIALS 


thousand 42-gallon 
barrels. _ 


Kerosene and jet fuel do- 
Distillate fuel oil _ _ do- 


Lubricants 
Residual fuel oil do 


iTable prepared by Audrey D. Wilkes. 
May include other precious metals. 
*Less than 1/2 unit. 


1988 


477 
41,188 
27,014 


882 
1,568,479 


8,882 
$858,110 


109,658 


1984 


$757,265 


United 
States 


Destinations, 1984 
Other (principal) 


Sri Lanka 8; S 


Singapore 21,668 2 298 Brunei 9,087. 


to Singapore 
Binge pore 08 924. Japan 86,439. 


Indonesia 52,459. 
All to Japan. 


Singapore. 44.121. ; Japan 37,622; Republic 


Philippines $1; Singapore $1. 


Singapore 2. 
Singapore 2,172; Japan 1,595. 


Table 3.—Malaysia: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Anti 


Bism isle rep te roger 
i Metal puer dudar ie 


See footnotes at end of table. 


618 


18,524 


Sources 
Other (principal) 


United Kingdom 10; Japan 9. 

Mainly from China. 

Japan 75,809; China 560; United Kingdom 
Japan 319; Singa 218; Thailand 79. 
KS 10, ,951; Australia 8,890; Bahrain 


4,210; Singapore 8,898; Republic of 


All from Japan. 
West Germany 34; Japan 31. 


Japan 72; Australia 41. 
All from Canada. 


EY 46; Japan 20. 
U SR. 600; United Kingdom 265; New 
Zealand 170. 
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Table 3.—Malaysia: Imports of selected mineral commodities! —Continued 
(Metric tons un! T : ified) 
Sources 
Commodi 1984 : 
Y ded Other (principal) 
METALS —Continued 
Copper —Continued 
Metal including alloys: 
ln, ss s ee 710 () Japan 349; Singapore 26 
Unwrou nt! 18,809 4 7r 14,815; Chile 2000; Philippines 
Semimanufactures 15,708 1,455 Japen 1 Australia 2,868; Singapore 
Gold: Metal incl un t and l 
Ds saci ew E 5 5 — 236,824 39, 581 United Kingdom 119,574; Singapore 
Iron and steel: 
Iron ore and concentrate including roasted pyrite. 414.286 9 Brasi Sala Norway 125,824; India 
48,361 521 t | 41 023; J 4,608 
Po EINE E rn RI y ; pore 41,028; A 
Pig iron, cast iron, related materials 833 30 Japan 2,915; Brazil i rail 2609. 
Ferromanganses CCC 8,764 5 M 2,848; Australia 2,180; France 
Ferrosiliſoůbnnnn - 8,889 8 Norway 1,746; Japan 680; Belgium- 
Unspecified |... LLL _-_-_ 1,133 41 Taiwan 670; Japan 133; United Kingdom 
Steel, primary form 552,824 87 Netherlands 115,288; Brazil 86,566; 
Poland 82,115. 
Bars, rods, angles, shapes, sections 373, 568 265 7L NN 
iwan 
Universalis, plates, sheets 698,223 1,208 Republic of Korea 102,004; 
Hoop and strip . 2 c -- 15,708 51 Ja ; United Kingdom 1,604. 
Rails and accessori 3 837 40 Po " 7. 591: J 952. 
He no c sl uec Lu Le 73,633 20 Si À 36,1 ; China 8,573; Romania 
Tubes, fitting 163,878 8,699 Japan 124,955; Singapore 13,924. 
Cusine End forgings, rough . 8,868 53 China 1,192; Belgium-Luxembourg 
Japan 
xi 856 1 Australia 245; West Germany 49 
Metal including alloys: — — |. ~~ i 
De eee 8 792 — $i 189. 
DENTON rete ——— 8 18,504 64 Burma 5,847; Australia 5, 
AERIS REE TNT 3,199 17 pore 1,242; Japan 904; 4 Australia 157 
neum m: Metal including alloys, all forms 34 8 Norway 21; West Germany 5 
Ore and concentrate |... LLL c LLL coL 1,462 — Si 1,088; Australia 287. 
M uer 700 — Japan 830; Singapore 596; China 158. 
Metal including alloys, all Pre 333 8 8 
Mercurrr // 76- pound flasks. _ 435 ()) Went Germany 319; Spain 58. 
Molybdenum: Metal including alloys, all forma 14 28 oe Kingdom 7; Belgium-Luxembourg 
Nickel: l 
en and Mp air ( nT ae RE MC 16 1 Netherlands 7; Japan 4. 
including alloys: 
1 a eR NE 8 21 _. All from Ja 
Unwrought - ——-—--—------------—-- 398 2717 Japan 73; Canada 21. 
Somi manufacture 4 1.191 446 Singapore 442; Japan 129. 
Platinum-group pees Metals including alloys, 
80 unwrought and partly wrought -troy ounces... 63,305 32 West Germany 57,711. 
ver: 
Ore and concentrate 1 NA NA. 
Metal incl alloys, unwrought and 
m aeri ipid a ik — thousan = 8 E 2,229 1,048 Japan 854; United Kingdom 116. 
Ore and concentrate |... 16,364 = ee 082 ia 11,266; Zaire 2,374; Bolivia 
Metal ee allo 
Ke da Re ee a (8 854 377 Singapore 321. 
i 5 PERTAIN ee See a 166 60 Singapore 59. 
Titanium: 
Ore and concentratt _ 190 -— Australia 
Si ay aaa 8 7,302 sapan deis 8 United Kingdom 1,660; 
Metal inclu all all forme 2 — All from United m. 
8 bases 
nwrought JJ ee CET SATO Tm Re RIA ee 5 1 Japan 1; 3 1. 
Semimanufactures̃ ; 79 47 Japan 20 


See footnotes at end of table. 
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Table 3.— Malaysia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Uranium and/or Sorum: 
Ore and 


epe u— eamm em» ow ab ab ow GuD GU ae ab ap aD ow ab CDD ar ar — 


See footnotes at end of table. 


1984 United 
States 
2,029 6 
10 ® 
13 8 
218 3 
262 à 
119 - 
17,823 "4 
1,074 
425 EM 
5 2 
2,584 4 
388 93 
1 à 
$40 $1 
42 578 142 
28,146 1,850 
12,429 s 
66 26 
356 94 
1,518 à) 
167 ee 
20,791 
4,168 10 
9,941 194 
27 à 
428.142 $125 
$26 : $23 
115 644 
16,145 39 
40,547 9 
256 24 
508,988 63,780 
1,019 236 
489,469 59,241 
41466 4,928 
1,188 1 
170,782 26 
5,874 ee 
5,921 10 
A88 wi 
61 2 
80 à 
31 b 
284,628 ERA 
2,183 25 
244 2E 


Sources 


Other (principal) 


Australia 1,211; Thailand 812. 
Japan 8. 


Australia 36; Netherlands 18; United 

West ny 70; France 60; United 
Kingdom 39. 

Norway 213; United Kingdom 37. 


Australia 68; Singapo 
Australia 12,086; Canada 12721 Japan 


Canada 429; Australia 298. 
Japan 888; United Kingdom 60. 


Japan 2. 
Japan 2,075; Singapore 335. 
MIN 63; n. tia 40; Netherlands 85. 


Japan $34. 

Japan Sar ese China 705; West 5 188. 
Canada 626; Singapore 5,7 

Thailand 4,502. 


F 


F 425; Republic of 
United Kingdom 584; France 83; Japan 56. 
Unite] Kingd King enn 280, Australin 1,678. 
West Germany 2 2,878; Japan 2,231; United 
West y 20. 

€ ed Kad f fil. $5,989; 
5 $8. 

Indis 209: Cl China 8,218; Thailand 3,199. 
Singapore 39,934. 

Christmas Island 8,811; Republic of Korea 


1,000; Taiwan 1,000. 


Canada 156,076; West Germany 125,978; 
U.S.S.R. 97,889. 


5 20,801; West Ger- 
many a 5,086. 
6,881. 
And 8 ,689; Singapore 1,842; China 


Weet Gorm ; China 1,494; Japan 375. 
est Germany 56,074 East Germany 


India 88; United Kingdom 22. 
rade 15; 5; West Germany 11. 


8 Island 174,377; Jordan 62,657. 
T o Gorman AS ai ; United Kingdom 
5 214. 
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Table 3.—Malaysia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other than 
diamond: 


Deinde FCC value, thousands. — 
Saltandbrine________________________ 
Sodium compounds, n. e. s.: 

manufacture 

Sulfate, manufacture 

and graves 
stone: Crude and partly worked. .. .. — _ 

Dolomite, chiefly refractory- grade 

vel and FOR. Lon 

Limestone other than dimension 

and M o mac ule m 

. tU ee 

Elemental: 

Crude including native and byproduct .. ~~ _ — 
F F 

Dioxide lll ³˙ mu =- 

Sulfuric acid 
Tale, steatite, 5 pyrophyllite 
Other: 

Slag and dross, not metal bearing 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural .. ͤ4„„ 

Carbon black 

Gas carbon _. “n: 

Anthracite mud ALA A A ⅛ v t E 


Bituminous 
ses pre lily ortega ue 
„ briquets 


Sources 
1984 
Unine Other (principal) 
$2,752 $722 Singapore $1,028; Hong et $361. 
$16 3) Japan $11; West est Germany 
129,871 109 46,564; Australia 40,150; China 
21,014. 
488 19,547 Kenya 9,010; West 8,108. 
9,780 7 Taiwan 5,670; Indonesia 2, ; China 890. 
2,601 ( Italy 1,829; India 368; Pakistan 174. 
141 -- N 90; Japan 48. 
1,888 55 Japan 501; 887; France 838. 
2,429 3) ur ines 1,700; Singapore 310; Japan 
53 _. Japan 28; Finland 28. 
3,026 "aan 1,578; West Germany 863; Japan 
6,766 ( Singapore 5,823; West Germany 601. 
ic 135 Singapore 7 ,668; West Germany 308. 
828 8 Singapore 490; West Germany 275. 
5,966 China 2,981; of Korea 1 075; 
Australia 77 
1,826 22 West 1,497; China 100. 
10,272 8 Japan 7,885; 8 1,927. 
46,079 11 Singapore 40,938; China 2,480. 
1,090 162 Japan 240; Mexico 200; Republic of Korea 
16 be All from Japan. 
7,050 () Indonesia 7,040. 
* a poea 820,825; Australia 641 64,152. 
12 4 France 8. 
21.796 -— Japan 92 6 e tralia 4,810. 
16 1  Netherlan 
18,710 -- Saudi Arabia 15,314; Kuwait 2,805. 
$18,889 $14 Singapore $18,582. 
26 1 Australia 15; Singapore 10. 
5,248 8 Singapore 5,287. 
59 1 oe 20; Indonesia 11; United Kingdom 
1,278 @) Singapore 1,270. 
6,430 Singapore 6,368. 
883 18 Singapore 641; Australia 127 
9,887 ) Singapore irum 
183 14 Singapore 11 
19 (3) Singapore 6; United Kingdom 6; Australia 
18 8 Mainly from Burma. 


Umport data for 1988 were not available at time of publication. Table prepared by Audrey D. Wilkes. 


Mineral jelly and Wan do- 
Kerosene and jet fue!!! do- 
Distillate fuel oll do 
Lubricants |... ~~ do- 
Residual fuel oli do-. 
Bitumen and other residues |... do. _ _ _ 
Bituminous mixture do- 
Petroleum co do 

NA Not available. 

Wess than 1/2 unit. 

May include other 


precious metals. 
“Excludes unreported quantity valued at $765,851. 
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. COMMODITY REVIEW 


METALS 


Aluminum.—Production of bauxite de- 
creased sharply to an average rate of 
41,000 tons per month from 57,000 tons per 
month in 1984. The decline in output was 
caused by the shutdown of mining oper- 
ations by Johore Mining and Stevedoring 
Co. Sdn. Bhd. at Sungei Rengit in southern 
Johore. During 1984, Malaysia exported 
522,049 tons (revised) of bauxite, mainly to 
Japan, compared with 489,931 tons in 1983. 
Export earnings from bauxite were valued 
at $8 million in 1984 compared with $7.5 
million in 1983. | 

In March 1985, Malaysia signed an agree- 
ment with Wimpey International PLC of 
the United Kingdom to study the planned 
$806 million aluminum project along the 
Malaysian east coast. The planned project 
included construction of a 110,000-ton-per- 
year aluminum smelter at Kuantan in Pa- 
hang, and development of two bauxite 
mines at Lembah Jabor in Kemaman and at 
Bukit Goh near Pahang. Malaysia imports 
about 60,000 tons of primary aluminum 
annually to meet its domestic demand. Be- 
cause of the growing domestic demand for 
aluminum, the planned aluminum smelter 
was considered by the Government as part 
of Malaysia's overall plan to improve its 
industrial base and was one of several plans 
to help the country diversify from oil rev- 
enue.* 

Copper.—The output of copper concen- 
trates from the Mamut Mine in Sabah 
increased to about 180,000 tons from 120,000 
tons in 1984. The average copper content of 
concentrate remained at about 24%. Malay- 
sia exported all of its copper concentrate to 
Japan. According to Japanese trade statis- 
tics, Japanese imports of copper concen- 
trate from Malaysia totaled 184,273 tons. To 
extend the remaining 5-year mine life of the 
Mamut copper mine, a 3-year contract was 
signed between Malaysia and the Metal 
Mining Agency of Japan for further explo- 
ration of copper in the Mamut area in early 
July. Drilling was expected to start during 
the second half of 1985.* 

Gold.—Gold recovered as a byproduct at 
the Mamut copper mine in Sabah accounted 
for 8796 of gold production in Malaysia. 
However, several small gold mines were 
reopened in the areas of Malaya and Sara- 
wak during the year. As a result, gold 
production from these two areas rose by 


53% to 11,468 troy ounces from 7,515 ounces 
in 1984. In August, a joint venture was 
formed by Sons of Gwalia NL and ARI Ltd. 
of Australia to acquire a 45% interest in the 
Saburan gold mining project from Southern 
Gold Mining Development Sdn. Bhd. The 
Saburan Mine, in the Bau mining district of 
Sarawak, reportedly has estimated ore re- 
serves of 2 million to 3.75 million tons, 
averaging between 3.5 and 5.0 grams of gold. 
per ton of ore. 

Iron and Steel.—Malaysia’s first DRI 
plant, operated by Sabah Gas Industries 
Malaysia Sdn. Bhd. (SGIM) on Labuan Is- 
land off Sabah, finished its first full year of 
operation. The 1985 production of HBI by 
the plant was estimated at 500,000 tons. 
According to SAMA Industrial Products 
Sdn. Bhd., the marketing agent of SGIM’s 
HBI, the plant exported about 300,000 tons 
of HBI to 12 countries. Of the exports, 


100,000 tons was exported principally to 


Italy, Spain, and Turkey, and 200,000 tons, 
mainly to Australia, Japan, and other 
Asian countries. After a trial shipment of 
10,000 tons to China, SGIM signed a con- 
tract with China to export 200,000 tons of 
HBI per year to China in 1986-87.’ 

The country's second DRI plant, operated 
by Perwaja Terengganu Sdn. Bhd. (PTSB), 
came on-stream in May. After a 4-month 
performance test run, the plant finally went 
into full commercial production of steel 
billets in September. During the last quar- 
ter of 1985, the plant reportedly was oper- 
ating at 75% of its 650,000-ton-per-year 
capacity. According to company officials, 
the DRI plant was designed to produce 
650,000 tons of HBI per year, from which 
560,000 tons of steel billets per year would 
be converted. During the performance test, 
some technical problems were reported. 
However, repairs were completed in July 
and operation was resumed in August. The 
1985 production of steel billets was estimat- 
ed at 150,000 tons. 

Construction of the $300 million steel- 
works complex by a Japanese consortium 
led by Nippon Steel of Japan, which began 
in October 1982, was completed in 2-1/2 
years. The complex at the Telok Kalong 
industrial estate, in Terengganu on the 
eastern coast of Peninsular Malaysia, in- 
cluded a 1,900-ton-per-day, direct-roduction- 
shaft furnace supplied by Nippon Steel, 
three 75-ton electric arc furnaces provided 
by Daido Steel Co. Ltd., two four-strand 
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continuous casters built by Mitsubishi 
Heavy Industries Ltd., and a gas reformer 
supplied by Chiyoda Chemical Engineering 
and Construction Co. Ltd. of Japan. PTSB, 
established in 1982, is 51% owned by Heavy 
Industries Corp. of Malaysia Bhd., 19% by 
the Terengganu state-owned Mentri Besar 
Inc., 15% by Nippon Steel, and 15% by 
seven other Japanese equipment suppliers 
and trading companies. 

To meet the raw material requirements 
for the DRI plant, PTSB reportedly import- 
ed 300,000 tons of pellets from Brazil and 
Sweden as well as 80,000 tons of lump ore 
from Brazil. It also signed a contract with 
Cia. Vale do Rio Doce of Brazil to supply 
150,000 tons of pellets beginning in August 
1985. 

To protect the country’s new billets pro- 
ducer, the Government of Malaysia report- 
edly introduced new regulations in late 
1985 restricting imports of billets. Under 
the new regulations, importers must obtain 
Government permission before steel billets 
can be imported.* 

Tin.—Malaysia's tin industry has been in 
a decline since 1980 because of a steady 
decrease in the world's demand for tin 
resulting from technological development 
(substitution effect) and the oversupply of 
tin caused by ITC's price supporting mecha- 
‘nism through its buffer stock operations 
since 1981 and ITC’s export controls since 
1982. 

Because of the relative strength in Malay- 
sian dollars and the persistent price differ- 
ential of tin trading between the LME and 
the Kuala Lumpur Tin Market (KLTM), the 
buffer stock manager was permitted by the 
ITC to have greater flexibility to operate 
below the floor price of $12.15 per kilogram 
in April 1985. As a result, the KLTM tin 
prices dropped to $11.58 per kilogram on 
April 30 owing to a lack of support from the 
buffer stock manager. 

In October, as tin prices, based on the 
British pound, began to drop on the LME 
because of further devaluation of the U.S. 
dollar against the British pound, selling of 
tin on the LME accelerated. On October 24, 
the ITC's buffer stock operations finally 
collapsed owing to a lack of funds. Tin 
trading on the LME was suspended. On the 
following day, the KLTM stopped trading 
and the U.S. General Services Administra- 
tion halted its tin disposals. 

According to industry sources, the Octo- 
ber tin market crisis was a direct result of 
the weakening U.S. dollar, the ITC's high 
cost of financing the excessive tin stocks 
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buildup, and increased tin production and 
exports from non-ITC tin producing coun- 
tries such as Bolivia, Brazil, and China. 

Following the tin market crisis, the ITC 
members convened five separate sessions 
between October 29 and December 12. How- 
ever, by yearend, the ITC failed to reach a 
consensus on how to resolve the crisis, and 
all the world tin markets remained sus- 
pended. 

The immediate impact of the October tin 
market crisis on the Malaysian tin industry 
has been severe, especially in the gravel 
pumping sector. According to information 
provided by Malaysia’s Department of 
Mines, about 150 gravel pumping units 
were forced to shut down because of cash- 
flow problems in the last quarter of 1985. 
During the same period, the tin industry as 
a whole laid off 5,400 workers, of whom 70% 
were from the gravel pumping sector. The 
1985 tin output also decreased almost 
4,500 tons from that of 1984, of which 68% 
was attributed to the reduced output from 
the gravel pumping sector. 

Malaysia remained the world’s largest tin 
producer, accounting for 19% of the market 
economy countries’ production. According 
to the statistics of Malaysia’s Department of 
Mines, the number of operating mines 
decreased further to 358 at the end of 1985 
from 449 at the end of 1984 while the num- 
ber of workers employed by the tin industry 
dropped to 16,829 at the end of 1985 from 
23,623 at the end of 1984. During the year, 
the number of operating dredges remained 
at 29 while the number of operating gravel 
pumping units decreased by 146 to 207 at 
the end of 1985. The output of tin from the 
dredging sector declined slightly to 11,297 
tons, while the output from the gravel 
pumping sector dropped sharply to 18,500 
tons. Of the tin produced in 1985, 50% was 
mined by gravel pumping, 31% by dredging, 
and 19% by opencasting and other methods 
of mining. 

To reduce the impact of the tin crisis on 
tin mining areas, a high-level official com- 
mittee reportedly was formed by the Gov- 
ernment of Malaysia. In November, various 
Malaysian mining associations pleaded for 
Government subsidies of a 50% reduction in 
electricity rates and an automatic renewal 
of all mining lands on lease. The State 
governments reportedly had indicated their 
willingness to grant an automatic extension 
and renewal of mining leases as a way of 
salvaging the difficult period. However, the 
reintroduction of the 1984 reduction in elec- 
tricity rates and diesel fuel subsidies had 
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not been decided by the Government before 
yearend. 

In anticipation of a price drop when the 
tin market reopens for trading, a group of 
gravel pumping miners reportedly were 
forming a joint sales company in early 
December to pool tin stocks of miners and 
planned to sell through this company di- 
rectly to purchasers. 

Malaysia Mining Corp. (MMC), the coun- 
trys largest tin producer, reportedly was 
hit hard by the ITC's export controls and 
the October tin crisis. According to compa- 
ny officials, MMC was operating at only 
51% of its normal capacity, idling one-half 
of its 42 dredges in 1985. To offset the de- 
clining revenues from its tin mining oper- 
ations, MMC was actively diversifying its 
operations into other areas of business such 
as engineering, trading, and property devel- 
opment. However, the company’s financial 
health reportedly would continue to rely 
substantially on the performance of its tin 
operation." 

Kuala Langat Mining Sdn. Bhd. (KLM) 
reportedly submitted an application for pro- 
duction quotas to Malaysia’s Department of 
Mines in May. KLM’s first tin dredge was 
expected to become operational in the last 
quarter of 1985. However, no date was set 
by the Central Committee of Tin Export 
Controls, which has the authority to set 
production quotas for each mine for KLM to 
start tin production. 

Exports of tin rose sharply to 57,400 tons 
from 39,700 tons in 1984, and export earn- 
ings from tin also increased to $697 million 
from $640 million (revised) in 1984. Howev- 
er, the average unit value of tin exports 
reportedly dropped sharply to $11,963 per 
ton in 1985. Export earnings from tin ac- 
counted for about 4.3% of Malaysia’s gross 
exports. '? 


INDUSTRIAL MINERALS 


Cement.—Demand for cement in Malay- 
sia declined slightly owing to cancellation of 
numerous commercial building projects in 
the Kuala Lumpur area and a stagnated 
activity in residential construction. As a 
result, the output of cement was at a lower 
level than that of 1984. However, the capac- 
ity of the country’s cement industry was 
expected to continue to expand because of 
the anticipated demand from major public 
works projects to be carried out by the 
Government during the fifth 5-year econom- 
ic plan (1986-90). 

The construction of the 1.2-million-ton- 
per-year cement plant and two cement dis- 
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tribution depots near Pedang Rengas in 
Perak was near completion and was ex- 
pected to come on-stream in June 1986. The 
$167 million contract was awarded to Korea 
Heavy Industries and Construction Co. Ltd. 
of the Republic of Korea on a turnkey basis 
with the major equipment supplied by Ful- 
ler Co. of the United States in 1984. Perak 
Hanjoong Simen Sdn. Bhd., a joint venture 
company of Malaysia and the Republic of 
Korea, established in late 1982, is the owner 
and operator of the plant. 

Two other cement projects that were still 
under construction and scheduled to be 
completed in 1986 are the 600,000-ton-per- 
year plant at Kangar in Perlis, owned by 
the Cement Industries Malaysia Sdn. Bhd., 
and the 500,000-ton-per-year plant at the 
Telok Sepangar industrial estate near Kota 
Kinabalu in Sabah, owned by two Sabah 
State agencies and a private company. 

Fertilizer Materials.—ASEAN Bintulu 
Fertilizer Sdn. Bhd. (ABF) reportedly com- 
pleted its $291 million ammonia-urea plant 
at Tanjung Kiturong near Bintulu in Sara- 
wak in October. Commercial operation was 


scheduled on October 7, with a capacity of 


1,000 tons of ammonia per day and 1,500 
tons of urea per day. Malaysia claimed 
ABF's plant is the largest single-stream 
granular urea producer in the world. Natu- 
ral gas for the plant’s raw material require- 
ments was supplied from the Central Lu- 
conia Gasfield, about 150 kilometers off- 
shore. 

The annual production of the plant was 
estimated at 450,000 tons of urea, of which 
50% was expected to be consumed domestic- 
ally and the remainder divided among the 
ASEAN member countries according to 
their equity contributions. According to a 
company official, Malaysia’s annual de- 
mand for urea in 1984-85 was about 200,000 
tons and was met by imports from Japan, 
the Republic of Korea, the U.S.S.R., and 
Indonesia, in that order.“ 


MINERAL FUELS 


Natural Gas.—Natural gas production 
continued to increase owing to further 
growth in downstream gas utilization proj- 
ects including manufacturing of LNG and 
DRI as well as power generation and gener- 
al household use. According to Government 
and industry statistics, natural gas produc- 
tion from the Central Luconia Gasfields 
offshore Sarawak was at a rate of 1 billion 
cubic feet per day in mid-1985. Production 
from the Duyong and Bekok Gasfields off- 
shore Terengganu was estimated at 175 


THE MINERAL INDUSTRY OF MALAYSIA 


million cubic feet per day while production 
from offshore Labuan Island in Sabah was 
about 85 million cubic feet per day. 

Production of LNG by Malaysia LNG 
Sdn. Bhd., at Tanjung Kiturong near Bintu- 
lu, Sarawak, was estimated at 212 billion 
cubic feet compared with 196 billion cubic 
feet in 1984 and 90 billion cubic feet in 1983. 
The gas reserves in the Central Luconia 
Gasfields were estimated at 18 trillion cubic 
feet, of which 7 trillion cubic feet was to be 
utilized solely for LNG production by the 
Bintulu plant. At full capacity in 1986, 
consumption of natural gas was expected to 
reach 1.25 billion cubic feet per day, and 
about 6.2 million tons of LNG would be 
produced. All LNG produced at the Bintu- 
lu plant was exported to Japan under a 20- 
year contract. Export earnings of LNG were 
estimated at $966 million compared with 
$725 million in 1984. 

In the Peninsular Malaysia gas utiliza- 
tion project, consumption of natural gas 
also rose substantially owing to commenced 
operations of the steelworks, owned and 
operated by PTSB at Telok Kalong in Te- 
rengganu, and the Paka electric power sta- 
tion at Paka in Terengganu. Consumption 
of processed gas by the DRI and steel com- 
plex was about 23 million cubic feet per day 
while the Paka power station consumed 
about 150 million cubic feet per day. Under 
the first-phase utilization project, a 32- 
million-cubic-foot liquefied petroleum gas 
plant and export terminal reportedly were 
also being built to produce liquefied petrole- 
um gas, liquid propane, and butane for 
domestic consumption and export in 1985. 

On Labuan Island offshore Sabah, the 
associated gas gathered from Samarang Oil- 
field was consumed by a DRI plant, a small 
powerplant, and a methanol plant owned 
and operated by SGIM. In early 1985, the 
$300 million methanol plant was shut down 
owing to technical problems related to the 
insulation and heat exchange equipment. 
Full capacity production was rescheduled 
for April. The rated capacity of the metha- 
nol plant is 660,000 tons per year. 

Petroleum.—Malaysia's crude oil produc- 
tion decreased slightly to an average of 
430,000 barrels per day from 446,800 barrels 
(revised) per day in 1984. According to 
Malaysia's Finance Minister, the cutback in 
the 1985 crude oil production was in line 
with the Government policy of showing 
solidarity with the Organization of Petrole- 
um Exporting Countries to stabilize world 
oil prices. However, because of a continuing 
decline in world oil prices and a higher 
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economic growth planned for 1986 under 
the Government's fifth economic plan, Ma- 
laysia's crude oil production reportedly was 
expected to reach an average of 510,000 
barrels per day in 1986. 

Malaysia's 1985 crude oil production ca- 
pacity was estimated to be 545,000 barrels 
per day with Esso Production Malaysia Inc. 
(EPMI) operating 9 oilfields offshore Te- 
rengganu, Sarawak Shell Bhd. (SSB) oper- 
ating 11 oilfields offshore Sarawak, and 
Sabah Shell Petroleum Co. (SSP) operating 
5 oilfields offshore Sabah. During the first 9 
months of 1985, EPMI's output averaged 
218,070 barrels per day, SSB averaged 
140,788 barrels per day, and SSP averaged 
18,840 barrels per day.“ 

According to an industry source, explora- 
tion activities in Malaysia rose slightly in 
terms of exploratory wells drilled. During 
1985, 38 exploratory wells were drilled com- 
pared with 16 in 1984. As a result, new oil 
deposits reportedly have been discoverod 
offshore Terengganu near the Dulong Oil- 
field in Block P6. According to a Govern- 
ment source, the newly discovered oil depos- 
its would remain unexplored mainly be- 
cause of low oil prices and the Govern- 
ment’s efforts to conserve its oil resources. 
However, if the area were explorod, the 
output of crude oil from the deposits is 
expected to boost Terengganu’s output of 
210,000 barrels per day by 50%. 

To attract more exploration and encour- 
age development of oil deposits, an incen- 
tive production-sharing contract (PSC) was 
drafted by Petroleum National Bhd. (Petro- 
nas), the state-owned oil company, and was 
approved by the Government in December. 
Under the new PSC, the cost recovery factor 
for the foreign contractor and/or operator 
was to increase from 30% to 50% of gross 
crude production, and from 35% to 60% of 
natural gas sales. In addition, profit split 
ratios would be on a sliding scale based on 
average daily production instead of the old 
formula of 70-30 in favor of Petronas. The 
split for the first 10,000 barrels of output 
per day would be 50-50; for the next 10,000 
barrels per day, 60-40 in favor of Petronas; 
and output in excess of 20,000 barrels per 
day, 70-30 in favor of Petronas. For natural 
gas, profit split ratios would be 50-50 for the 
first 2 trillion cubic feet of gas sales, and 
beyond that level, the split would revert to 
the current 70-30 ratio in favor of Petronas. 

According to the Minister of Finance, all 
bonus payments previously paid to the Gov- 
ernment by oil companies would be waived 
under the new PSC terms. Under the old 
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PSC, contractors were required to pay sig- 
nature bonuses, discovery bonuses of $2.5 
million each, and a production bonus of $5 
million for every 50,000 barrels of crude oil 
per day.“ 
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The Mineral Industry of 
Malta 


By John R. Craynon and Roman V. Sondermayer! 


The mineral industry of Malta remained 
insignificant during 1985. Limestone and 
salt production accounted for the majority 
of domestic activity. The country relied on 
imports for nearly all of its raw material 
needs. 

Reportedly, the first stage of port con- 
struction at Marsaxlokk Bay was completed 
in July 1984. The construction continued 
during 1985 and was expected to cost $171 
million* when completed with the assist- 
ance of Saudi Arabia, Abu Dhabi, and 
China. This facility will strengthen Malta's 
already important position as a major Medi- 
terranean transshipment point for mineral 
and energy commodities. 

Enemalta Corp. signed an agreement to 
purchase 110,000 tons of coal from La So- 
ciedad Espafiola de Carbón Exterior (CAR- 
BOEX) at a cost of $5.9 million. Negotia- 
tions were being conducted for an addition- 


al 120,000-ton purchase. CARBOEX expects 
Malta to become a consumer of 600,000 tons 
of thermal coal annually within the next 
several years. 

The boundary median line dispute with 
Libya was not completely settled during 
1985, even though relations between the 
two countries improved. The International 
Court of Justice ruled in June that the 
median line should be moved 18 kilometers 
north of its present location, giving Libya 
more control of the Continental Shelf. Mal- 
ta reportedly did not accept this decision. 
The disagreement affects Malta's ability to 
assign offshore petroleum drilling and leas- 
ing rights. 

! Physical scientists, Division of International Minerals. 

1 values have been converted from 


Maltese U.S. dollars at tho 
LMI = US$2.1385, the average rate in 1985. 


Table 1.- Malta: Production of mineral commodities! 


Commodity 
1; 8 meters.. 
i ff.. NER are thousand metric tons. _ 
J is a ee metric tons... 


*Estimated. Preliminary. 
Table includes data available through Mar. 28, 1986. 
*Note, unit of measure has been changed. 


1981 1982 1983 1984P 1985* 
6,504 7,500 5,080 6,222 6,000 
465 402 808 808 800 
109 180 150 118 120 
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Table 2.—Malta: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 Destinations, 1984 
METALS 

Aluminum: Metal including allo 

FFF S 94 285 Italy 281; deseri rerio 

ures ___. value, thousands. — $55 $99 Saudi Arabia $59; Ital y $38. 
Copper: Metal including alloys, scrap . ~~ 464 512 Netherlands 142; Denmark 101; West 
Germany 90. 

Iron and steel: Metal 

+ a a ee cane ee EE eee 7,252 14961 Italy 9,869; Greece 1,470. 

Semimanufactures ____ value, thousands. - $54 1 1 8 tembourg $805; Lib ibya 

Lead: Metal including allo Dong x 185 835 est Germany 115. 
NR Metal including alloys, cra ß zu 1 
Nickel: Metal including allo 

———— ———Ó 2 5 All to United Kingdom. 

Semimanufactures ___— value, thousands NE: 
Silver: bea aged including alloys, unwrought and | 
partly wrought __________-~ troy ounces. . 1,855 PES , 
Zinc: Metal including alloys, crab 53 48 Italy 21; Spain 15; United Kingdom 
Other: Ashes and residues 18 oe 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and poli wheels 
and stones value, thousands. $601 $695 i rrr $258; T NA $221; 

Diamond: Gem, not set or strung — g do $4,710 $4,044 an to dr cad 
Fertilizer materials: Crude 74 253 


Stone, sand and gravel: Dimension stone, worked 
value, thousands 3) $18 All to United Kingdom. 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: Lubricants 
42-gallon barrels. . 4,068 8,808 Libya 14; bunkers 8,787. 


1Table prepared by Jozef Plachy. 
Lees than 1/2 unit. 


Table 3.—Malta: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : 
N 2 Other (principal) 
METALS 
Alumin 
Oxides s and hydroxides 
value, thousands $16 $21 -— France $11; West Germany $6. 
Metal 3 alloys: 
Unwrou ght do- $2 $27 -— All from United om. 
Semimanufactures _ — do. _ $3,947 $4,827 -— Italy $3,848; United $552. 
Chromium: Oxides and hydroxides 
do— $1 $7 -- All from United Kingdom. 
a Metal including alloys: A 
Di So Be te c mu 
Unwrought __________._____- 5 1 — All from West Germany. 
Semimanufactures 
value, thousands $1,347 $1,124 $16 Uni ated Kin ees $544; West Germany 
Iron and steel: 
13 ore and concentrate, pyrite, roasted == 7 -- Yugoslavia 6. 
FCC 14 190 — All from United 
Pini iron, cast iron, related materials 386 10,418 -- Greece 10,069; a Kingdom 188. 
Ferroalloys, unspecified |... 28 26 — United 
Steel, primary ſorm?: 6,727 7,802 a United Kin Kingdom 2,561; Italy 2,241; Tur- 
Semimanufactures iid: 
value, thousands $18,635 $15,143 $2 Belgium-Luxembourg $3,851; 1 
| om $3,068; France $2,770 
Oxides _._____________ do... $80 $84 n uu Kingdom $54; West Germany 
Metal including alloys: 
Unwrought______.________ 53 61 -- United Kingdom. 43; Belgium- 
Luxembourg 18. 
A $34 $37 United Kingdom $23; Belgi 
value, thousands ee ni um- 
Luxembourg $6. 


See footnotes at end of table. 
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Table 3.—Malta: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 ; 
T cues Other (principal) 
METALS —Continued 
esium: Metal including alloys: i 
Semimandfactures 
value, thousands EN $1 -— All from West Germany. 
Manganese: Oxides... -.----- scc $1 ee 
feury 0 Le ce ed do... $4 $1 aks Do. 
Niebel; etal including alloys: 
Unwroughgnt l22- 2 2 _. All from United Kingdom. 
Semimanufactures 
value, thousands $10,187 $998 West Germany $725; Ireland $238. 
Fig inum group edere peser ncaa 
oys, unwro 
i pe Dess T de: — (È) $1 _— All from Italy. 
Silver: Metal including allo . 
ane parily y wrought _ — aie do $144 $413 -- United Kingdom $252; Italy $141. 
Tin: Metal including alloys: : 
Unwrought ------------ do... sis $6 — All from baler peak i : 
Semimanufactures |... do— 3688 $1,061 ii Unire S d ; Italy $238; 
Titanium: Oxides _- da- 3314 $439 $17 United — $192; Italy $134; West 
rmany $83 
Zinc: 
Oxides ....-.-2l-2z2c- do— 352 351 -— Netherlands $38; Norway $8. 
Blue powder... 2 L2 ---- m 4 -- Belgium-Luxembourg 2; West Ger- 
many 2. 
Metal including alloys: 
Unwrought_ ~~. 105 140 — France 60; ee enemas 55; 
Netherlands 
Semimanufactures 
value, thousands $55 $54 i nited Kingdom $12; France $10; 
U Netherlands $7. 
Other: 
Ores and concentrates... 1 2 -- All from Yugoslavia. 
Oxides and hydroxides 
value, thousands $85 $65 oe 6720 Germany $44; United Kingdom 
Ashes and residues 1,365 T" 
Base metals including alloys, all foe 
value, thousands $3 $51 — United Kingdom $48. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, etc. 
value, thousands. _ . $67 $44 $1 125 324: West German 
Artificial: Corundumm - — —- — do- $37 $44 -— Yugoslavia $28; Poland land bis. 
Dust and powder of precious and semi- | 
precious stones including diamond 
do... $34 $16 E Belgium-Luxembourg $8; Ghana $8. 
VNDE and polishing wheels and 
7d as E E do... $313 $387 $4 Ha ein 25 I Germany $65; Yugo- 
via $61. 
Barite and wither ite do 320 32 — All from United Kingdom. 
Boron materials: Oxides and acids P $1 
— "m 
Cement c oue et 187,832 208,403 NA NA. 
uos 55 value, thousands. 5 $44 $65 -— United Kingdom $34; France $16. 
n M RUDI EM 1,116 369 — United Kingdom 246; aly 108. 
Saales chiolite value. thousanda. z $8 $12 -— Italy $9; Yugoslavia 
Gem, not set or strung- - _ _ __ do- $4,924 $4,985 -— Ghana $2,614; Switzerland $1,109; 
Belgium-Luxembourg $839. 
Industrial stones do.. $522 $6 uh $5. 
Diatomite and other infusorial earth 
do- $26 $20 $1 Italy $15; West Germany $2. 
Fertilizer materials: 
Crude, nes |... ~~ cc 7 9 — All from United E 
Manufactured: 
Ammonia... value, thousands $23 $21 — France $18 United om $8. 
Nitrogenous — 1,467 1,191 es Belgium-Luxembourg 714; West Ger- 
many 350; Italy 88. 
Phospha tic 22 5- 8 oe 
Unspecified and mixed 1,294 l, 1 sorta 3 1, et eb Weat Pr ego 426; 
Graphite, natural. 20 TAN 
Gypsum and plaster . value, thousands 100 ie $2 — $28; France $9. 


See footnotes at end of table. 
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Table 3.—Malta: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodi 1988 1984 : 
Y eue Other (principal) 
INDUSTRIAL MINERALS —Continued 
Magnesium compounds: Magnesite 
ii value, thousands $3 Bes 
ca: 
Crude including splittings and waste 
do... $2 $4 — All from United Kingdom. 
Worked including agglomerated split- 
eins uc o- $41 $6 -— West Germany $4. 
Nitrates, crude |... ef $6 au 
Pigments, mineral: 
Natural, crulle do... $8 $6 _. All from United Kingdom. 
Iron oxides and hydroxides, processed 
do $10 $15 -— West Germany $6; United Kingdom $4. 
Precious and semiprecious stones other 
diamond: 
Natural do- $13 -- Austria $1; India $1; Italy $1. 
Synthetic do... $1 -- Thailand $1. 
Salt and brine. - ----------- da- $205 $120 — United Kingdom $45; Tunisia $35; Italy 
Sodium compounds, n.e.s.: Carbonate, | 
manufacture 164 181 St Turkey 125; West Germany 56. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 
value, thousands $1,009 $1,351 -- All from Italy. 
Worked |... do... $60 $4 -- Italy $3; Spain $1. 
5 5 yey 571 us West Gern $3; U ited Kingd $2. 
uartzite_ _ O0... euis rmany ni om 
Sand other than metal-bearing? .. .. _ _ - 1,167 1,095 -- Italy 821; United 
E including native and b 
e in native and by- 
bnc Renee ence ? 6 40 109 2a Italy 108 
cdiodai. precipitated, sublimed _ — 217 127 -- Italy 121. 
Diox ide value, thousands. - zc $3 — United om $2. 
Sulfuric acid do- $93 -— Italy $55; Netherlands $32. 
Talc, steatite, soapstone, pyrophyllite 
3 1 $32 $6 Norway $11; Italy $7. 
Other: Crude -—----------- do... 10 $3 $1 Austria $2. 
MINERAL DATES AND RELATED 
Asphalt and bitumen, natural 3 13 18 
Carbon: Carbon black 
value, thousands... $296 $411 $76 Italy $196; West Germany $120. 
Anthracite and bĩituminous _ — _ — 52,898 94,405 -— Poland 50,087; Italy 44,364. 
Briquets of anthracite and bituminous 
CON i e seu MS LAE 26 Q) -— All from West Germany. 
Coke and semico kee 20 «— | ! 
Peat including briquets and litter 418 207 M 8 81: United Kingdom 55; 
Petroleum refinery products: 
Mineral jelly and wax? l 
on barrels_ _ 441 8,821 sz ee 2,214; West Germany 881. 
Lubricants |... .. do- 20.277 20,884 105 6,426; United 
| 6,041; Italy 3 500. 
Bitumen and ether residues .. do- 39,741 12 s3 All fan West est Germany. 
Bituminous mixtures 
value, thousands $99 $38 — United Kingdom $58; Italy $27. 
NA Not available. 
Table prepared by Jozef Plachy. 
*Totals are incomplete owing to unreported quantities. 


WLess than 1/2 unit. 


The Mineral Industry of 


Mauritania 


By Thomas O. Glover! 


Iron ore was the main contributor to the 
Mauritanian economy in 1985. The para- 
statal mining company, Société Nationale 
Industrielle et Minière (SNIM) owned and 
operated all of the iron ore mines in Mauri- 
tania. Iron ore sales accounted for 85% of 
the country’s export earnings and aided the 
development of the administrative and in- 
dustrial sectors. 

Annual gross domestic product growth 
since 1980 has averaged about 3% per year. 
Foreign assistance as a proportion of total 


expenditures remained slightly above 60%. 
The debt service through 1988 was schedul- 
ed at an annual rate of one-third of the total 
budget. For the second consecutive year, 
Mauritanian iron ore exports exceeded 9 
million tons, decreasing from 9.5 million in 
1984 to 9.8 million tons in 1985. Owing to 
high petroleum fuel costs and lower-than- 
anticipated iron ore prices, the $450 mil- 
lion* Guelbs project was not operating prof- 

itably. | 


PRODUCTION AND TRADE 


Production of iron ore for export decreas- 
ed slightly compared with that of 1984, but 
the value increased slightly more than $3 
million. Total value of iron ore exports was 
slightly more than $150 million. Iron ore 
production totaled 9.2 million tons com- 
pared with 9.0 million tons in 1984. Sales of 
iron ore for both 1984 and 1985 exceeded 
mine production. Approximately 600,000 
tons was withdrawn from stockpiles to meet 
sales contracts for the 2-year period. As in 
previous years, most shipments in 1985 


were destined for Western Europe, of which 
2.1 million tons was sold to Belgium- 
Luxembourg, 2.4 million tons to France, 
and 2.7 million tons to Italy. A total of eight 
countries received Mauritanian iron ore, all 
shipped through the port at Nouadhibou on 
the Atlantic Ocean. | 

Copper mining at Akjoujt was expected to 
commence by 1987. The Government of 
Mauritania offered to export copper concen- 
trates to three companies in Japan. 
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Table 1.—Mauritania: Production of mineral commodities! 


Commodity* 1981 1982 1988 1984P 1985 
Cement, hydraulic metric tons... 60,000 60,000 60,000 NA 275,000 
np E ees 41782 *5,000 4,000 800 5,470 
Iron and steel: 
Iron ore: 
weight thousand metric tona._ 8,704 8,255 7,385 9,527 9,888 
Iron content NER 4,150 4,250 5.754 68,600 
Steel, erud metric tonsa... — 6,828 NA NA NA 
Seamni manufacture MN 4,400 10,891 5,454 898 4,81 
PPreliminary. Not available. 
VTable includes data available through June 26, 1986. 
. sre produce but 8 ä — and availabe 
rer dnce iride wes arae qi a pueri er 
„ -Mar. 1981 
an. 
"Reported figure for iron ore exports. 


COMMODITY REVIEW 


Copper.—Société Arabe Miniére D'In- 
chiri Mauritania (SAMIN), a Jordan-based 
mining company, was developing an open 
pit copper mine at Akjoujt in 1985. The 
mine, previously operated from 1971 
through 1978, was scheduled to reopen in 
1987. The deposit contains 25% oxide ore 
and 75% sulfide ore. A new copper ore 
process was to be used that differed greatly 
from the TORCO process previously em- 
ployed when over 98,000 tons of copper 
metal was produced. When the operation 
commences in 1987, the company expects to 
produce and process 1.5 million tons of ore 
per year, with gold as a byproduct. Outok- 
umpu Oy, a mining and metallurgical com- 
pany from Finland, sold an ore dreesing 
plant and a storage building complete with 
conveyors to SAMIN for the mine. All of the 
copper concentrate from the Akjoujt oper- 
ation was scheduled to be exported. The 
mine, with an estimated development cost 
of $112 million, would produce 105,000 tons 
of concentrates per year. 

Iron Ore.—SNIM's newly developed 
Guelb iron ore mine, El Rhein, which 
commenced shipments of ore in January 
1985, encountered technical problems dur- 
ing the year, and the production plan for 
the whole year was revised from 2.5 million 
tons to 1.5 million tons. Production of mag- 
netic concentrates began at the El Rhein 
Mine, located about 15 miles north of the 
main Kedia d'Idjil Field, the first of the 
Guelb deposits to be developed. If an in- 


creased demand for iron ore develops, the 
Oum Arwagen deposits would also be tap- 
ped for still another mine. Located approx- 


starting in 1990. SNIM proposed 
approximately $92.2 million in a project to 
reduce production costs and improve man- 
agement. The project was proposed to be 
completed in mid-1988. Twenty million dol- 
lars in financing would come from the 
International Bank for Reconstruction and 
Development, previous lenders of $55.8 mil- 
lion to the Guelb Project, and the balance 
from other Arab sources. 

Steel.—A steel miniplant purchased by 
SNIM in 1976 was turned over to the Arab 
Iron and Steel Co. in 1984. The plant, in 
Nouadhibou, on the Atlantic Ocean, was 
scheduled to produce various steel foundry 
products in the near future in addition to 
current production of reinforcing bars. The 
equity capital was $7.5 million, of which the 
Arab Mining Co. owned one-third. 


Gypsum.—Production of gypsum, halted 
in 1981, resumed in November 1984. Output 
in 1985 was 5,470 tons from the N'Dra- 
hamcha quarry, 50 kilometers northeast of 
Nouakchott. The location of the new quarry 
was near the old site. The new quarry's 
capacity was estimated to be 120,000 tons 
per year. The new facility, scheduled to 
produce gypsum for both domestic use and 
foreign exports, was owned and operated by 
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the Société Arabe des Industries Metal- 
liques, in which SNIM was an equal partner 
with the Kuwait Foreign Trading, Con- 
tracting, and Investment Co. Mauritania’s 
total reserves of 98% pure gypsum were 
estimated at 1 billion tons. 
Phosphate.—A consortium of companies 
gene of Mauritania's SNIM, Bureau 
de Recherches Geologiques et Miniéres 
(BRGM), Société Senegalaise des Phos- 
phates de Thies, and the Romanian Geomin 
Co., utilizing BRGM as manager, discovered 
a large deposit of phosphate near the Sene- 
galese border. The 1984 discovery was esti- 
mated to total 95 million tons of rock 
averaging 19% to 20% phosphate pentox- 
ide. It was estimated by the consortium that 
the deposit could support an output rate 
that would allow 2 million tons per year of 
marketable material to be produced. Pre- 
liminary estimates put the cost of the mine 
and related facilities at approximately $400 
million. 


Three oil companies from the Republic of 
Korea, Taiwan, and the United States were 
engaged in a joint petroleum exploration 
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project in Mauritania. Yukong Ltd., an 
affiliate of the Republic of Korea's Sunk- 


venture, with Yukong and CPC each hold- 
ing a 25% share. 
Mauritania and Algeria signed an inter- 


tional Petroleum Engineering Co., and the 
Mauritanian Marketing and Refining Co. 
The contracts also covered the construction 
of a liquid propane gas unit, a seawater 
desalinization plant, and the restoration of 
the Nouadhibou port facilities. 


! Physical scientist, Division of International Minerals. 
*Where 


necessary, values have been converted from 
Mainitaan MR. (UND 10 TA doller ak; vba cater oc 
UM76.8=US8$1.00. 


Digitized by Google 


The Mineral Industry of 


Mexico 


By Orlando Martino! 


Mexico’s external and domestic crisis 
caused by the large foreign debt and eco- 
nomic austerity continued during 1985. In 
addition, the Mexican economy suffered 
from a major disturbance caused by the 
earthquake at Mexico City in September. 
Fortunately, the petroleum and mining in- 
stallations in the area did not suffer dam- 
age and no significant loss of output result- 
ed. A large number of miners from the 
country’s main mining districts used their 
underground experience to help in the 
earthquake rescue operations. In response 
to a request from the Government of Mexi- 
co, the U.S. Government sent a team train- 
ed to use a seismic system and television 
capability developed to locate trapped min- 
ers. The U.S. Bureau of Mines sent a safety 
team with specialized equipment. 

The Mexican economy was also disadvan- 
taged by a decreasing trend in foreign 
exchange earnings from exports of crude 
oil. The substantial earnings loss relative to 
the peak year of 1982 was caused by lower 
foreign demand as well as lower average 
price per barrel. For Mexico, an oil price 
change of $1.00 per barrel represented a 
foreign exchange earnings loss of about 
$550 million. Despite this deteriorated situ- 
ation in the world oil market, Mexico main- 
tained its position as the fourth most impor- 
tant world oil producer and exporter. Al- 
though output from the oil industry con- 
tracted slightly, it continued to play a major 
role in Mexico’s economy, accounting for 
12% of the gross domestic product (GDP). 
This compares with the mining industry, 
which accounted for 1.4% of GDP. The oil 
industry contributed about 35% of the cen- 
tral Government's total fiscal revenues. The 
importance of Mexico's oil industry was 
most apparent in the export sector where 


petroleum-based exports including crude 
oil, petroleum products, and petrochemicals 
accounted for 67% of total merchandise 
exports. Mexico continued as the chief sup- 
plier of foreign oil to the U.S. market. For 
the second time in recent history, the State- 
owned oil monopoly Petróleos Mexicanos 
(PEMEX) announced a small reduction in 
proven reserves of hydrocarbons from 71.75 
billion barrels equivalent at yearend 1984 to 
70.90 billion barrels at yearend 1985. 

As the world's leading miner, refiner, and 
exporter of silver, Mexico's earnings from 
its mineral trade was affected by a 25% 
drop from 1984 silver prices to an average of 
$6.14 per troy ounce. Silver was the coun- 
try's second most important mineral export 
commodity after oil, which in 1984 account- 
ed for 35% of the value of nonfuel mineral 
exports. 

Despite Mexico's austerity program and 
the slack in the world economy, Mexico's 
mining industry retained a certain dyna- 
mism and continuity in its operations. Con- 
trary to silver's performance, increases oc- 
curred in a number of metallic and industri- 
al minerals such that Banco de México was 
able to report? a 4.7% growth of output of 
the mining sector in 1985. This was in line 
with the 4.9% growth in overall industrial 
output. Growth of output in the mining 
sector also reflected the 2.7% increase of 
GDP in 1985 over that of 1984, which was 
lower than the revised 3.7% growth in 1984 
over that of 1983. At current prices, the 
GDP in 1985 was estimated at $188 billion.“ 

In addition to the growth in domestic 
demand, the increase in Mexico’s mineral 
production was stimulated by the continued 
expansion of the U.S. economy in 1985, 
although at a lower rate than that of prior 
years. More than two-thirds of Mexico's 
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mineral exports are generally absorbed by 
the United States. For the United States, 
Mexico is the third most important trading 
partner after Canada and Japan. In 1985, 
the United States increased its total im- 
ports from Mexico by 6%. Mexico’s mineral 
sector was also stimulated by the economic 
growth in trading partners in the Latin 
American region, in Western Europe, and 
in Japan. 

Results among the private mineral com- 
panies were mixed. The larger more diversi- 
fied companies were able to adjust to lower 
world prices by reducing operating costs 
and improving productivity. Profits were 
lower, however. An official of the Camara 
Minera de México (CAMIMEX) stated that 
none of the 250 companies registered with 
CAMIMEX had to close down in 1985, nor 
was there a reduction in the labor force. 
Total employment in the mineral sector 
actually increased by 3%. On the other 
hand, the private small- and medium-size 
mineral companies, which are generally 
poorly financed, exporienced difficulties 
during 1985 because of lower prices and 
high energy costs, forcing many to with- 
draw from mining operations, although the 
exact number is not known. The 
increases in gasoline and diesel fuel prices 
made it uneconomical for small operators 
with low-grade deposits to truck their ore to 
the nearest regional beneficiation plant. 

The large private mining group within 
the mining sector accounted for about one- 


half of the sector’s output and was dominat- 


ed by five major companies: Industrias 
Pefioles S.A. de C.V. (Pefioles), Grupo Indus- 
trial Minera México S.A. de C.V. (Grupo 
IMMSA), Empresas Frisco S.A. de C.V. y 
Subsidiarias (Frisco), Corporación Industri- 
al Sanluis S.A. de C.V., and Cía. Fresnillo 
S.A. de C.V. (Fresnillo owned 60% by 
Pefioles and 40% by AMAX Inc. As a diver- 
sified holding company, Grupo IMMSA op- 
erated its metal producing mines through a 
subsidiary, Industria Minera México S.A. 
(IMMSA). IMMSA and other subsidiaries 
are actually held through a subholding 
company in which ASARCO Incorporated 
has a 34% equity interest. 

The group of companies with Government 
equity participation accounted for more 
than one-third of the nonfuel mineral sector 
output. The Government's direct role as a 
mineral producer was implemented by two 
autonomous agencies under the policy guid- 
ance of the Secretary of Energy, Mines and 
Parastate Industries (SEMIP): the Comisión 
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de Fomento Minero (CFM) and the Fideico- 
miso de Minerales No Metálicos Mexicanos 
(FNMM). CFM, with a staff of 2,700 persons, 
was involved in a large number of mineral 
operations for producing coal, copper, 
fluorspar, gold, iron ore, manganese, phos- 
phate rock, silver, and sulfur. According to 
recent data, CFM had a majority position in 
12 companies such as Azufrera Panamerica- 
na S.A., Cía. Exploradora del Istmo S.A., 
Cía. Real del Monte y Pachuca S.A., and 
Minera Carbonífera Río Escondido S.A. 
(MICARE); and a minority position in 11 
companies, most notable of which are Cía. 
Minera Autlán S.A. de C.V., Cía. Minera de 
Cananea S.A., Mexicana de Cobre S.A., and 
Minera Real de Ángeles S.A. de C.V. CFM 
functioned through 19 regional offices and 
operated 21 beneficiation plants in the most 
important mining districts of Mexico, es- 
pecially to service the needs of the small- 
and medium-size mining group. CFM also 
administered an important program of cred- 
it, not easily available to the small- and 
medium-size miners. This credit program 
expanded during 1985 despite the Federal 
budget deficit problem. The number of cred- 
it operations increased by 23% relative to 
that of 1984, and the total amount of the 
loans increased 3396 to $27 million. Miners 
in Sinaloa, Coahuila, Durango, Sonora, and 
Chihuahua, in order of importance, received 
one-half of the total credit. The exploration 
and mineral evaluation programs of the 
Consejo de Recursos Minerales (CRM), de- 
centralized under SEMIP, was also reduced 
because of the restraints on Government 
spending. FNMM was a major producer of 
industrial minerals, chiefly barite and 
graphite. 

Government Policies and Programs. 
The Government was considering measures 
for revitalizing the mineral industries by 
expanding domestic demand through fur- 
ther industrialization and for increasing 
mineral export earnings as a factor in 
helping to solve the country's international 
financial crisis. The measures under consid- 
eration included liberalization of rules and 
procedures for foreign investment. 

In May, the Government announced a 
number of fiscal incentives to help the 
mineral industries face the problems of 
escalating costs and depressed prices. The 
incentives, which cover a wide variety of 
metallic and industrial minerals, must be 
applied for from the Secretaria de Hacienda 
y Crédito Püblico in Mexico City. For 
medium-size companies, the incentives are 
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in the form of fiscal certificates amounting 
to 40% of exploration and infrastructure 
costs and 80% of prospecting costs, as credit 
against all Federal taxes. The certificates 
are valid for 5 years. To qualify for the 
incentive scheme, mining companies must 
be 51% Mexican owned and have a specified 
maximum gross sales. Under a second 
scheme, companies with income above this 
level can claim 10% of prospecting and 
exploration costs for already operating 
mines, 20% for new mining projects, and 
20% in credit for the cost of machinery, 
whether new, used, locally made, or import- 
ed. 


In October, the International Bank for 
Reconstruction and Development granted a 
$105 million loan to participate in a $210 
million program to specifically stimulate 
and assist the small- and medium-scale 
mining group with poor access to financing. 
The program was designed to help finance 
investments in new mining projects, expan- 
sion of current facilities, technical assist- 
ance, exploration projects, acquisition of 
mining and metallurgical equipment, and 
improvements in the regional laboratories. 
The program is entitled “Programa Espe- 
cial Complementario de Apoyo a la Pequefia 
y Mediana Minería (PECAM)," and will be 
coordinated by a special staff within SE- 
MIP. The different segments of the program 
wil be implemented as relevant by the 
three main Government entities devoted to 
the mineral sector—CRM, CFM, and 
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FNMM. The loan was a followup to the first 
$140 million loan of May 1980 for the same 
purposes. It was estimated that PECAM 
would increase mineral output by assisting 
about 200 operations across Mexico and 
create 5,000 to 6,000 jobs. 

Since certain headquarters buildings and 
facilities of several mineral-related agencies 
suffered damage from the September earth- 
quake in Mexico City, the Government was 
considering relocating CFM, CRM, FNMM, 
and certain offices of SEMIP to a new 
National Mining Center to be established in 
Pachuca, State of Hidalgo, center of a tradi- 
tional mining district active since colonial 
times. 

As a result of the reorganization of the 
Federal Administration carried out in July, 
SEMIP was directed to continue to adminis- 
ter the energy sector through four director- 
ates covering energy policy, energy oper- 
ations, energy research and development, 
and international energy trade and para- 
state industries. In August, the Government 
manifested its intentions to continue to 
develop its nuclear industry with the offi- 
cial publication announcing the responsibil- 
ities assigned to SEMIP. As an integral part 
of this effort, the Government was consider- 
ing the formation of two new bodies in the 
public Federal Administration: the Nation- 
al Center for Energy Conservation and the 
National Commission for the Nuclear In- 
dustry. 


PRODUCTION 


Production of mineral fuels—crude oil, 
natural gas, and coal—all decreased, rela- 


tive to that of 1984, in response to less 


favorable conditions in the domestic and 
international markets. However, output of 
petroleum products increased to a record 
high to meet foreign demand. Virgin stock 
(unfinished crude oil), a relatively new mar- 
ketable petroleum product for Mexico, in- 
creased 16%. Mexico was near self-suffi- 
ciency with regard to the diversity of petro- 
leum products required by its economy. 
Results among the nonfuel minerals was 
mixed despite the positive growth in the 
domestic economy and some improvement 
in world trade. Among the metallic miner- 
als, increased mine output was notable in 
antimony, 3996, arsenic, 1596; and bismuth, 
114%. Although mine output of silver is 
estimated to have decreased, production of 
refined gold increased 12% over that of 1984 


to almost 200,000 troy ounces and refined 
Silver increased almost 1096 over that of 
1984 to nearly 66 million ounces. Mined 
lead output increased to a recent record- 
high level not exceeded since 1954. Smelter 
and refined lead output also increased sig- 
nificantly as a result of the expansion of 
Mexico's automobile industry. The metallic 
commodities registering decreased volumes 
relative to that of 1984 included refined 
aluminum, copper, iron ore, manganese ore, 
mercury, selenium, and tin. The contraction 
of the steel industry was responsible for 
lower output of iron ore, manganese, and 
coking coal. 

Among the industrial minerals, output of 
barite continued its upward trend and 
achieved another record high. Cement pro- 
duction was also at a record level, apparent- 
ly because of the reconstruction following 
the earthquake in Mexico City in Septem- 
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ber. Production of magnesia increased by 
15% over that of 1984. Less notable in- 
creases were in fluorspar, nitrogen, sodium 
compounds, and sulfur. Decreases in pro- 
duction of industrial minerals was signifi- 
cant with respect to bentonite, 22%, and 
salt, 12%. 

According to the latest available report“ 
issued by CRM covering 1984, the value of 
metallic minerals produced was 62% of the 
total (including coal, but excluding oil and 


gas), while industrial minerals accounted 
for 38%. The three most valuable nonfuel 
minerals produced were silver, 22% of the 
total; zinc, 11%; and. copper, 10%; followed 
in importance by sand and gravel, sulfur, 
coal, salt, aluminum, and lead. Employment 
in the mining sector in 1984 expanded to 
217,000 and represented 2.4% of the total 
number employed in industry. Employment 
in 1985 increased by an estimated 3% to 
223,000. 


Table 1.—Mexico: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985 
METALS 
RAY oc oe E C Lr 43,287 41,180 39,706 43,988 42,143 
EEN Neel Me 8 20,341 25,770 15,722 22,500 82,000 
Antimony: 
Mine ALP, metal content®____________ 1,800 1,565 2,519 3,064 4,266 
Metal (in mixed bars and refined 354 253 1,782 1,907 2,694 
white) 6,517 4,740 4,557 5,496 6,312 
Bismuth’ _____- 656 606 545 438 '925 
Mine output, metal content 1,483 1,444 1,841 1,185 1,140 
J ͤ KK 590 607 642 571 733 
Mine output, metal content 282,902 229,179 195,959 808,528 290,000 
Blister (primary only) - - ---------—-—- ™69,199 "77,478 91,994 80,304 80,649 
Refined: 
Primarꝛʒꝛ ~~ 61.301 61,424 80,908 69,806 718,508 
Secondar hh 10,000 14,000 15,000 18,844 14,000 
Total 71,301 15,424 95,903 83,650 87,508 
Mine — an metal content _ _ troy —- 594 214,849 198,177 270,998 297,000 
PONTEM 8 ee 176,861 175,189 ; 111,118 198,723 
Iron quet steel: 
Iron ore, mine outpu 
Gross weight thousand tons 8,711 8,155 8,040 8,317 7 
Metal content᷑t Sa 5,749 5,382 5,306 5,489 5,161 
Pig iron do 8,767 3,598 3,587 8,926 3,580 
Sponge iron LL ccc c. TE 1,686 1,505 1,497 1,448 1,442 
Tota da 5,453 5,103 5,034 5,874 4,972 
Ferroalloys: 
Ferromangan ese do 1141 1135 140 160 154 
Silicomanganese .......- do- 26 T32 42 42 39 
Ferrosilicon ..-------—— do 23 t24 24 23 28 
Ferrochromium ........- do 8 6 8 7 6 
Other —— cun do 2 2 1 2 3 
Totaal do 1195 F199 210 234 230 
Steel, erude do 1,668 7,056 6,978 7,560 7,808 
Semimanufactures__________ do- 16,272 15,642 465 6,006 5,904 
Mine output, metal content 148,916 170,172 184,261 202,561 206,132 
Primary a 156,611 145,882 166,800 174,884 208,086 
Secondary (refined) 88,000 34,000 29,000 25,000 28,000 
lll! cus 194,671 179,882 195,800 199,834 226,036 
Primary (inel lead content of 
S TM CRM 150,550 187,288 162,461 162,205 185,193 
Secondary* DM RON Un a earn 88,000 34,000 29,000 25,000 23, 
Total 188,550 171.228 191,461 187,205 208,198 


See footnotes at end of table. 
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(Metric tons unless otherwise specified) 
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Commodity? 1981 1982 1983 1984 1985" 
METALS —Continued 
Manganese ore: 
Gross weicht 518,314 508,667 850,011 416,158 395, 
Metal content 208,193 183,120 183, 180 150,647 
Mercury, mine output, metal content 
Molybdenum, mine output, metal content E 451 5:190 8366 14064 $761 
um, ou content 
e mine output, metal content 12 29 24 44 42 
Mine output, metal content® 
thousand troy ounces. . 1 §9,175 68,607 15,840 *69,000 
qe products, metal content do- 50,151 46,784 58,544 60,021 65,739 
Mine output, metal content 28 21 334 416 876 
ter, primar 888 944 1,216 1,581 41,500 
* mine output, metal content 268 194 186 214 291 
mm output, metal content 206,569 ,292 803,578 *300,000 
Metal, ter, primary MOMS 126,537 126,958 174,991 161,084 175,358 
Metal, primarꝰ/· __— 139,059 123,509 171,890 162,912 171,388 
INDUSTRIAL MINERALS 
Pe SIBI ee y 817,788 863,758 851,043 426,095 485,000 
Cement, hydraulic thousand tona. — 7,978 19,298 17,068 18,486 21,066 
tonite ——--—----------------—— 220,454 184,918 140 348 208,000 
ee eee nn Rae en 8 277,766 249,069 218,775 212,758 NA 
Fulersearih.. oe oec m 65,978 42,488 41,574 45,697 *45,000 
Kaolin 2-0 88 ,824 172,890 162,000 130,296 NA 
Distomile o eoe ce ewe ee 56,600 56,842 48,967 44,684 *45,000 
%%%%/Äͤ§ĩ?⁵—[-6.. me d mas 130,826 115,559 117,518 84,791 *100,000 
Fluorsper:!? 
Acid- grad thousand tons_ 508 409 407 844 379 
Ceramic gradlddee Scc "PP 108 54 46 817 21 
aurca grace „ do- 807 166 78 218 270 
S urgical-grade. . do 193 106 T9 105 53 
IRI CRM eae oR Sane Ra do 1,116 185 605 699 729 
Graphite, natural: 

JJC e 41.142 84,870 42,669 89,846 41,600 
„ 5 2,390451 2,042454 2,958,085 2940222 2,566019 
Lime, hydrated and quicklime.. . thousand tons 4,000 8, 4,000 4, 
Magnesium compounds: 

Pa ee ee DR A C 68,578 64,605 105,701 121,698 
Magnesite. _........-.-...---~--.- 12,117 22,492 23,187 80,424 *80,000 
Mica, all grades 2,077 510 1,560 1.678 1, 600 
Nitrogen: N content of ammonia !)! 1,795,647 2.029, 800 1,985,500 1,772,610 1.858, 778 
F ³Ü1w¹ià y ec 56, 92,425 41,971 81,515 N 
Phosphate rock 658,050 785,088 591,519 600,000 
Salt, all types thousand tona. . 7,953 5,561 5,703 6,167 5,451 
Sodium compounds: 
Sodium carbonate (soda ash): 
Natural `- ---------- eue 204,600 178,900 179,700 192,000 200,185 
Synthetic -------------------—-— 196,600 17 217,900 281,008 257,223 
Sulfate, natural (bloedite)!* |... . .... 1421, 475 1470,751 $95,287 418,288 $98,836 
Stone, sand and gravel: 
ite, common _ - ---------------—-— 246,040 234,694 $44,793 480,986 NA 
Dolomit 971.027 363,575 NA 
J thousand tona _ $9,046 40,880 6 29,055 NA 
Lu a LL M c sus 171,152 119,759 149,086 149,220 NA 
quarn quare glass sand (ilica —~ 009, 380 187 929,059 986,876 976,178 
graver. 
Sand thousand cubic meters. 60,889 50,564 51,778 NA 
Gravel DoE 36,518 39,074 33,018 33,530 NA 
Strontium minerals (celestite)_ .... . ....- 1 31,676 37,506 81,991 80,754 
Sulfur, elemental 
Frasch process thousand tons. _ 1,652 1,891 1,225 1,364 1,551 
Byproduct: 
Of metall x e 100 100 100 rg 125 
Of petroleum and natural gas __-do____ 426 425 377 461 415 
Total oo ee do... 2,178 1,916 1,702 1,912 2,151 


See footnotes at end of table. 
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Table 1.—Mexico: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984 1985 


Tale. n QAGT!TATCAG˙VATbkFꝑT—TdTꝙTCwFuTTTT eee 18,783 12,270 11,032 8,900 9,000 
Vermiculite·saasss????;)jͥ 596 522 399 505 NA 
Wollaston ite 14,602 15,599 10,784 9,251 2,309 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black (negro de humo)... .......- 885,906 828,163 881,425 211,191 264,317 
Coal, run-of-mine: 
Metallurgical... ------- thousand tons. 6,849 6,833 7,181 7,117 6,360 
Stem do 1,287 786 1,818 2,215 2,200 
Total oor ee do 8,086 7,619 8, 9,382 8,560 
Coke:!* 
Metallurgical. - - -.----------—- do... t2 974 r2 986 2,996 2,927 2,855 
Pl 88 ee 12 9 85 80 
Breeze lle. ds DUM 90 8 8 8 5 
Total 3 do 73.076 9.003 3,013 2,910 2,890 
ne : 
PPC million cubic feet 1,482,196 1,549,921 1,479,560 1,873,457 1,815,397 
= AM dE FT do 1,214,240 1,279,898 1,274,465 1,193,929 1,145,297 
a gas : 
condensate 
thousand 42-gallon barrels. 809 654 8,300 41,824 26,583 
Other -~ do 88, 145 NA NA NA NA 
Petroleum: | 
Crude o c Se da 848,933 1,002,430 972,922 982,517 960,114 
Ee m 
Aviation da 544 
Other _. ~~~ ~~ — — = — = — do... 180,559 126,410 129,230 132,199 133,226 
Jet fuel! do- 10,558 11,177 9, ; 12,879 
pee me Seer eee E do 15,047 16,541 14 11,654 11,286 
Distillate fuel oil (diesel) ~~ - do 590 254 81,745 ; 89,726 
CC eus 26, 121,621 127,819 137,210 145,253 
Liquefied petroleum ga 8 ae 49:596 55,042 55.589 55 781 60 281 
u — 2 ow — 0 — —À 9 4) t 9 
hal 3 Bios deste ts Daa 6,651 7 6,185 8,292 8, 
FF Se 7, 7,541 9,430 2,591 1 
Unfinished crude oil 7' .. meme PM 14,577 16,954 
Refinery fuel and losses eae 21,856 22,478 28,951 ; : 
Total do 471,060 461,859 466,977 501,772 518,904 


Estimated. Preliminary. Revised. NA Not available. 

1Table includes data available through Aug. 15, 1986. 

In addition to the commodities ties listed, pumice and additional types of crude construction materials are produced, but 
output is not reported, and available information is inadequate to make reliable estimates of output levels. 

3Sb content of ores for export plus Sb content of antimonial and impure bars plus refined metals. 

*Calculated white As equivalent of metallic As content of products reported. 

"Refined metal plus Bi content of impure smelter products 

*Mine output series revised with 1979 to show actual mine output. Prior published data for mine output was 
derived from data on refined ucts and concentrates. 

"Calculated from reported Fe content = the basis of concentrate and pellets containing 66% iron. Total run-of-mine 
output in 1984 was just under 14 million to 
5 series modified, beginning with 1979, according to available detail data on mine output per municipality 

;Calculated from reported Mn content of mine production on the basis of ore and nodules averaging 38% manganese. 

5 1979, revised data is obtained from the Instituto Mexicano de la Fluorita A. C. 
„Reported by Ind ustrias Pefioles S.A. de C.V. (Pefioles) as the only major producer. 
in 1981, Petréleos Mexicanos (PEMEX) initiated production of liquid ni which in that year 
amounted to 540 tons; 1982—89,009 tons; 1988—44,971 tons; 1984—47,047 tons; and 1985—46, tons. 
Bau reflects output reported by Pefioles, Mexico’s principal producer, plus an additional estimated 30,000 tons by a 
r opera 

14Excluding that for cement production. 

Grant yonr hay cel ace oer pig laa i 1980. 

Includes coke made from imported metallurgical coal 

Y'Specified by PEMEX as “virgin stock-28” and was processed at its refineries primarily = export. 
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TRADE 


Petroleum continued to dominate Mexi- 
co's mineral trade. However, earnings from 
petroleum exports sufferod from a combina- 
tion of reduced foreign demand and lower 
price. Total exports of petroleum including 


valued at $14.6 billion compared with $16.5 
billion in 1984. Although the value of crude 
oil exported decreased by 1196 and petro- 
chemicals by 4196, the value of petroleum 


products—mostly unfinished crude oil, gas- 
oline, fuel oil, and diesel oil—actually in- 
creased 8% to $1.28 billion. Mexico also 
Suffered from the loss of earnings regarding 
natural gas exports to the United States, 
which were suspended in November 1984. 
These earnings had reached $540 million in 
1982. The dominance of crude oil in Mexi- 
co's international trade is shown in the 
following table: 


1980 1981 1982 1983 1984 1985 
Total Mexican export value, millions... $15,308 19,879 1,006 114 821 054 $21,866 
Crude oil export TM $9,449 18,805 115.625 14.821 214.588 $18,296 
Crude oil ahareee = 61.7 68.7 14.4 66.4 62.2 60.8 
Mining, metallurgical exports value, millions $1,347 $1,256 $887 $1,018 “$1,061 $1,008 
Mining, metallurgical share... - 8.8 6.5 4.2 4.8 44 4.6 
"Revised. 


The United States continued as Mexico’s 
most important foreign market, taking 
52.5% of all crude oil exports. Mexico, in 
turn, continued as the chief supplier of 
crude to the United States. Mexico’s main 
overseas market group, comprised of the 
United States, Spain, Japan, France, and 
the United Kingdom, in order of import- 
ance, received 86% of its crude oil exports. 
The United States was also the chief mar- 
ket for Mexican exports of petroleum prod- 
ucts. 

As for exports of nonfuel minerals, CRM’s 
data for 1984 show that metallic exports 
(dominated in value in decreasing order by 
silver, copper, zinc, and lead) represented 
18% of such exports, while industrial min- 
erals (dominated by sulfur, salt, gypsum, 
and fluorspar, in decreasing order) repre- 
sented 27% of the total. Preliminary data 
for 1985 show that although the volume of 
silver exports increased, earnings actually 
decreased relative to that of 1984 because of 
lower prices. The volume of lead exports 
increased by 35% over that of 1984 while 
zinc exports decreased by 10% from that of 


1984 to 77,700 tons. In the nonfuel exports, 
the United States took 56% of the total 
value, followed by Asia, 16%, and the Euro- 
pean Common Market Countries, 15%. 

The considerably lower value of mineral 
commodities imported by Mexico gave a 
strong positive balance in its mineral trade. 
Mexico is a very diversified mineral produc- 
er and self-sufficient in most minerals. The 
value of imports of petroleum products 
increased 38% in 1985 to $480 million. CRM 
data for 1984 show that imports of mining 
and/or metallurgical commodities were 
valued at $545 million consisting of iron, 
aluminum, copper, potash, asbestos, phos- 
phate rock, coke, tin, and nickel, in order of 
importance. The United States supplied 
70% of Mexico's nonfuel mineral imports in 
1984. 

In November 1985, the Government of 
Mexico decided to request that the formal 
procedure be initiated for Mexico's acces- 
sion to the General Agreement on Tariffs 
and Trade (GATT). Mexico's accession to 
GATT was expected to be finalized by mid- 
1986. 
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Table 2.—Mexiíco: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1988" 1984 
i niee Other (principal) 
METALS 
Aluminum: 
Oxides and ides 5 21 26 Guatemala 1. 
Metal incl alloys: 
23 —ö- cass 1,618 8,710 8,010 Japan 700. 
Unwrou ht 872 808 
imanufactures 229 6 — West Germany 9; Colombia 6. 
eo — 2,624 8,805 3,804 France 1. 
including all form 183 115 65 Netherlands 39; Brazil 11. 
i ides and acids 2,658 8,287 8,158 Brazil 124; Argentina 10. 
Bismuth: Metal including alloys, all 
forms LL ⁊ 677 495 249 oe 112; Brazil 
Cadmium: Metal including alloys, all p 
forme — M E NC EORR MR 218 873 179 Netherlands 115; Japan 34. 
CCC 112,241 102,678 77 Wiest Germany 35,351; Republic 
WC i Sa = : of Korea 24,499; Japan 21,078. 
Metal including 
U "edi „„ 10,908 14,988 1.258 Belgiu — 4,789; 
3 um- : 
: est ely voy 2S e 
Semimanufactures ...------ 4,581 459 848 H Salvador 95: 11. 
Iron and steel: 
Iron ore and concentrate... 1,859 1,764 1,764 
BOFRD ass os amc 5,128 15,446 14,078 Japan 988; Netherlands 226. 
A a aa ipud 64,157 52,025 45928 Japan 5,579; West Germany 110 
ED c ot ee ee ETA l a : i 
„% 2. os 1,028,800 286.000 NA NÀ 
Ore and cc concentrate 870 10,980 7.712 Belgium-Luxembourg 8,268. 
ce ae 443 8,617 8,617 | 
Unwrou cht 90,608 496 157 Bir TT a! 17,570; Ja- 
Unspecified __.__.___.-  _. 127 187 78 United Kingdom 44; Venezuela 
Ore and concentrate sa ce as de i aue 102,478 230,594 90,108 Norway 76,108; France 20,000. 
OX uon Eua 40,591 15,876 57 Colombia 4,820; Japan 2,999; 
Mercury -.------—- 76-pound flasks. — 6,260 6,664 1 Brazil 8,608; Argentina 2,578; 
i , Nicaragua 200. 
and concentrate 7,482 674 415 west 8,419; United 
concen 4, f CAM ni 
Oxides and hydroxides ......... 9$ ae 
Ore and concentrat, — 1 m 
Metal including alloys, unspecified .. — 81 4 (9 Mainly to Cuba. 
Selenium, elemental. |... 15 ii. 
thousand troy ounces. . 44,571 41,886 88,257 Japan 8,802; Switzerland 2,894. 
Se and concentrate 545 847 847 
Metal including alloys, unwrought .. — 19 11 ( Mainly to Sweden. 
Ore and concentrate 121,624 171,868 29,884 ium-Luxembourg 96,515; 
Blue powder 2,887 2,481 1,960 . Venezuela 815; Dominican Re- 
public 102. 
Metal including alloys: $i - 
Unwrought______________ 19 84,431 024 China 8,171; Japan 7,166. 
V 11.800 51.656 Hemel 1404; Uruguay 1,078. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Naturel: Corundum, is ais — 
V 32 152 152 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of selected mineral commodities! —Continued 


Destinations, 1984 
Commodity 1988" 1984 United NP 
States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Barito and witherite_._.....____ _ 160,621 54,043 41,062 Venezuela 7,465; Costa Rica 
crude: 
tonite LL LL LLL cll 510 3,602 8,490 Costa Rica 84; Cuba 25. 
Fuller’s earth |... 2 ______ 26 475 55 ; Peru 
58 33 8 ns 211 um 8 Guatemala 12. 
nspecified —-——-—---------——-— eru 17; 
Diamond: Gem, not set or 
Diatomite and other infusorial en 3116 24.081 E 56 tina 1 West Germany 
3 N 
oo! ( h ee (*) 1,198 1,198 
Fluorspar: 
Acid - grade 927, 100 886,059 250,064 Canada 122,988; Netherlands 
Other grades including ceramic _ _ — _ 110,491 $21,575 169,851 Netherlands 86,087; Japan 
Graphite, natura 19,420 21,923 21,118 prm Republic 180; Hun- 
and plaster __ thousand tons. _ 8,657 8,912 8,352 Canal. 278; India 224. 
um com : Magnesite 
5 M 21 45 575 45 Venezuela 530. 
Phospha T ae 
than diamond: Natural... 7 24 21 Japan 2; Netherlands 1. 
Salt and brine_— — ——_ thousand tons. — 7,789 9,676 8,178 Japan 5,911; Canada 561. 
stone: Crude and partly 
Dolomite, chieliy refractoryqrade —— 7300 231 8 Solvador 206, Guatemala 188 
Gode a 516 NA l 
i other than dimension 1,106 214,186 214,002 Belize 184 
are andquartzte 9 9 9 
other than MM 6,111 8,965 El Salvador 23; Costa Rica 6 
Sand and gravei 191 606 34,575 Honduras 17; Panama 14. 
Strontium 5 Celestite 88,769 45,296 Japan 2,682; Canada 412. 
Crude including native and uct 
tona 1,988 1,520 1,805 United Kingdom 141; France 20. 
e, Lee MR ai 13 3 Italy 1 
FFC apstone, | yyrophy lite __ 161 24 24 l 
Vermiculite 124 276 276 
Other: Crud ~~~ 228 580 72 Nicaragua 241; Brazil 79. 
MINERAL TUNIS AND RELATED 
Asphalt and bitumen, natural rss 199,430 199,227 Guatemala 106; Honduras 65. 
Coal: All grades including briquets ...— 43 140 140 
Coke and i E SOS 3 108 88 83 Panama 35; El Salvador 20. 
Gas, natural: Gaseous 
million cubic feet 19,242 54,020 51,502 NA. 
Crude. thousand 42-gallon barrel 561,005 556,479 273,788 Spain 61,213; Japan 57,874. 
Refinery products: 
; : P RR 1,556 2.920 2221 NA. 
Aviation da = 159 NA NA. 
Motor NONE 7,906 18,162 8,196 NA. 
Kerosene and jet fuel. - da 1,151 1,696 782 NA. 
Distillate ai oil --—-.- P vasis i ,948 2050 NA. 
Residual fuel oil... da- 9,462 4,403 3302 NA. 
Unfinished crude oil _ _ do- 633 14,544 NA NA. 


a NA Not available. 
able prepared by H. D. Willis. 


WW 


Less aa 1720 unit. 
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Table 3.—Mexico: Imports of mineral commodities' 
(Metric tons unless otherwise specified) 


ed 
Magnesium Metal including alloys, all 


p metals: Metals 


mu E E 
Titanium: Ore and concentrate 
Tungsten: Metal i 


Ne 


See footnotes at end of table. 


1988" 


1984 


United 
States 


5,880 
18,881 


Se 2 3 on 88 


— 


32528 8 b 


Es. 2121388 8 


Sources, 1984 
Other (principal) 


ari nd French Guiana 
West Germany 631; Brasil 181. 


West Germany 20. 
Canada 8,179; France 1,606. 


Panama 11,009; Sudan 4,358. 
75. oy cuire 


Belgium-Luxembourg 217; Pana- 


ma 60. 
Chile 74; West Germany 8. 
3 
Eun: 
2,468; 5 
range Ab: W 
56.522 
Brazil 485; Japan 131. 


Cuba 9,297. 


NA. 


West 50; Panama 41. 

Panama 182,878; Australia 842. 

West Germany 8. 

West Germany 1; United King- 
dom 1. 


Canada 457; Cuba 191. 
Switzerland 21; France 17. 


Switzerland 1,575. 
Switzerland 97. 
Egypt 9. 


Peru 887; Singapore 159. 
Australia 95,517; Sweden 1. 
West Germany 1; Singapore 1. 
Belgium-Luxembourg 20. 


Australia 278; Spain 78. 
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Table 3.—Mexico: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Sand and gravel 
Sulfur: Elemental: 


jelly and wan da- 
ee ee N "valde 
Residual fuel oi do... 
. do- 

"Revised. NA Not available. 


1Table prepared by H. D. Willis. 
Less than 1/2 unit. 


1988" 


19884 


United 
States 


Sources, 1984 
Other (principal) 


Brasil 210; West 84. 
anaes 28,985; aita Kingdom 


West Germany 8; Switzerland 8. 
Argentina 18. 


West Germany 1. 
Italy 650; Republic of Korea 201. 


590 


MINERALS YEARBOOK, 1985 


COMMODITY REVIEW 


METALS 


Aluminum.—El Instituto Mexicano del 
Aluminio A.C. reported that Mexico's total 
aluminum consumption increased from 
117,500 tons in 1984 to just under 150,000 
tons in 1985. The difference between this 
figure and the 75,000 tons supplied from 
primary and secondary sources was import- 
ed 


It was reported that domestic producers 
of aluminum production were concerned 
that Mexico’s proposed entry into GATT 
would create problems of foreign competi- 
tion. Increased costs of local energy and 
foreign material inputs have forced a nota- 
ble increase in the cost of aluminum from 
$2.40 per kilogram in 1980 to about $3.53 
per kilogram in 1985. 

Mexico’s only producer of ingot alumi- 
num from imported alumina, Aluminio S.A. 
de C.V., continued its expansion project at 
its plant in Veracruz to increase capacity 
from 44,000 to 94,000 tons per year by 
yearend 1987. 

Copper.—The major event relating to 
copper was the virtual completion of Mexi- 
co’s new 230,000-ton-per-year smelter asso- 
ciated with La Caridad surface mine in 
Sonora State, 23 kilometers north of Naco- 
zari de García, a town of 20,000 poople. 
Startup was scheduled for the first quarter 
of 1986. The new smelter will employ 650 
permanent personnel and is northwest of 
the concentrator plant and the surface 
mine. A rail link is provided to permit rail 
shipment of blister (anode) copper from the 
smelter to points north across the U.S. 
border and south to the Port of Guaymas on 
the Pacific Ocean where the operator, Mexi- 
cana de Cobre, plans to construct a copper 
refinery. La Caridad smelter has a capacity 
to treat 600,000 tons of copper concentrate 
per year. Since the La Caridad concentrator 
output capacity is 450,000 tons of concen- 
trate, the balance of 150,000 tons in in- 
stalled smelter capacity would be available 
to handle non-Mexican concentrate on a toll 
charge basis as well as concentrate from 
Cananea. 

The availability of La Caridad’s new 
smelter capacity of 230,000 tons per year 
will give Mexico a total smelter capacity to 
preduce anode copper of about 340,000 tons, 
which is above the requirements of the 
country’s only copper refinery operated by 


Cobre de México S.A. at Mexico City with 
an expanded capacity of 150,000 tons per 
year of refined copper. Since a minor part of 
La Caridad’s smelter output, 70,000 tons, 
will be allocated for the domestic market, 
the balance of anode copper would be avail- 
able for export. 

La Caridad smelter cost almost $333 mil- 
lion and will in 1986 be another element in 
Mexicana de Cobre’s original scheme to 
construct a fully integrated copper complex. 
The mine, crushing plant, and concentrator 
were inaugurated in 1979. Then followed 
the lime and molybdenum plants started up 
in 1980 and 1982, respectively. Construction 
of the $45 million sulfuric acid plant to 
control air pollution in the U.S.-Mexican 
border areas was scheduled to begin in mid- 
1986 and be ready in late 1987. The propos- 
ed copper refinery to be constructed at 
Guaymas continued to be postponed for 
financial reasons. During the year, the ore 
flotation plant of La Caridad’s concentrator 
was expanded from 72,000 to 90,000 tons per 
day by installation of larger flotation cells. 

Mexico’s second most important copper 
producer after Mexicana de Cobre was Ca- 
nanea, also situated in northern Sonora, 
northwest of La Caridad and close to the 
Arizona border. Cananea continued its ma- 
jor expansion program involving increased 
capacities of its mine, concentrator, smelt- 
er, and electrowinning facilities. The 50,000- 
ton-per-day flotation plant was planned for 
startup by yearend 1986, and by yearend 
1985, the first line of flotation cells was 
tested. Construction of the new electrowin- 
ning plant was 20% completed and expected 
to be in operation in early 1987. This new 
plant will have an annual capacity of 20,000 
tons of cathode copper. Cananea operates 
the only electrowinning facility in Mexico. 

Data available from CRM for 1984 show 
that La Caridad and Cananea accounted for 
90% of Mexico's total mine output of cop- 
per. La Caridad in 1985 produced 584,000 
tons of concentrate with 3296 copper con- 
tent yielding about 187,000 tons of copper. 
Cananea produced 37,570 tons of blister 
copper and 8,084 tons of cathode copper 
from the old electrowinning plant. Both La 
Caridad and Cananea produced gold and 
Silver as byproducts. Together in 1984, they 
produced 896 of Mexico's total gold output 
and 7% of its silver output. 

Mexico's consumption of copper increased 
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by 88% from 87, 300 tons in 1984 to 116,300 
tons in 1985. Imports of electrolytic copper 
more than doubled to 55,200 tons. 

Gold.—Output of gold continued its up- 
ward trend after the low point of 1973 when 
only 133,000 troy ounces was produced. 
Refined gold output increased by 1296 in 
1985 relative to that of 1984. But mine 
output at the estimated level of 297,000 troy 
ounces was considerably below the historic 
high of 921,000 ounces mined in 1938. 

Gold was mined in 150 municipalities in 
21 of Mexico's 31 States; however, the States 
of Guanajuato, Durango, Sonora, Zacatecas, 
and Chihuahua, in order of importance, 
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accounted in 1984 for 80% of national out- 
put. The 10 mining companies that are 
notable gold producers are listed in table 4. 
Fresnillo and Cía. Minera del Cubo S.A. 
each increased output by 2696 over that of 
1984, while Pefioles increased output by 
73% over that of 1984. The major part of 
Fresnillo's output came from three subsid- 
iary companies in the Guanajuato Group 
that control the mines of Cebada, Cedros, 
Las Torres, Peregrina, and Bolanitos in the 
Guanajuato District—famous for gold and 
silver since colonial times. Minera del Cubo 
is also in this district. 


Table 4.—Mexico: Principal gold 


producing companies 
(Troy ounces) 
Company 1984 1985 
Cía. Fresnillo S.A. deC.V _ 55,740 
Minas de San Luis S. A. de C. v. 860 41,470 
Cia. Minera del Cubo S. A 29,700 37, 280 
Cia. Real del Monte y Pachuca S. A“ 12,540 18,940 
Industrial Minera México S. AA 11,280 9,680 
Mexicana de Cobre S.A. (La Caridad).. _ 9,450 7,880 
1 —— 
e 

JVP 7,010 7, 450 
Cia. de Cananea S.A A 6240 6,870 
Empresas Frisco S.A. de C. 4,050 3, 550 
Pefioles S.A. de C. v.!“ 1,220 100 
BS eee ie See ise 102,288 *111,560 
TOA aos ce cos 210,998 297, 000 
ee of Grupo Sanluis, formerly Cia. Minera 

MSL S.A. de C.V. va i 


company, 100% owned by Pefioles, 


*A subsidiary mining 
which entludes output ed the Pulli Group. 


It should be noted that production of 
refined gold by Pefioles and IMMSA at their 
processing plants was, respectively, 143,780 
and 61,250 troy ounces, considerably above 
the gold output of their own mines. 

One of Mexico’s oldest mining companies 
with beginnings in the colonial period, Real 
del Monte y Pachuca, announced the shut- 
down of five unproductive gold-silver mines 
in the Real del Monte y Pachuca District of 
Hidalgo State. La Rica and San Juan Mines 
of the company will remain in operation. 
The overall financial situation of the com- 
pany was under close review by the Govern- 
ment. 

CRM continued to explore the El Bar- 
queño gold deposit in Jalisco State. About 3 
million tons of ore with an average grade of 


4 grams per ton have been blocked out to 
date from exploration efforts. Exploration 
of the entire mineralized area may require 
9 more years. Meanwhile, a decision was 
made to install a heap leaching facility at 
the mine with a capacity of 100 tons per 
day. The Government made plans to trans- 
fer control of El Barqueno operations from 
CRM to CFM, another leading Federal 
agency in the mineral sector. 

Practically all of Mexico's gold output is 
consumed domestically; marketing is con- 
trolled by the Banco de México. The only 
gold exported is that combined in concen- 
trates of copper, lead, and zinc, which are 
exported by private companies. 

Iron Ore.—The small decrease in iron ore 
production was in line with the roduced 
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level of iron and steel output during 1985. 
The six major iron ore producers had mixed 
results. The 53% decline in the Siderürgica 
Lázaro Cárdenas-Las Truchas S.A. (SI- 
CARTSA) operations from 4.4 million tons 
in 1984 to 2.1 million tons of run-of-mine ore 
in 1985 was caused by financial and techni- 
cal problems. This drop was compensated in 
part by large increases in output at the La 
Perla and Hércules Mines in Coahuila. The 
Hércules Mine, operated by Fundidora de 
Monterrey S.A. had the benefit of its new 
. concentrator, which went on-stream before 
yearend, providing for a 12096 increase over 
that of 1984 in iron ore output to 924,000 
tons. Mexico's total mine output of almost 8 
million tons was well below its estimated 
mine capacity of 15.5 million tons. 
Production of iron ore pellets was mostly 
lower for Mexico's pellet plants with the 
exception of the 4096 increase over that of 
1984 by the new 3-million-ton-per-year pel- 
let plant at Monclova as detailed in the 


following table, in tons: 
Plant and location 1984 1985 

Peña Colorada, Colima... 513,000 468,000 
Hylsa, Monterrey — — ~~~ 1. 000 188.690 
Sicartsa, Mi PM Ee 132000 
Fundidora, Monterrey 784,000 703,000 
La Perla, Coahuilaa 298,000 178,000 

( es 7,100,000 6,599,000 


The Monclova pellet plant received its ore 
via a 382-kilometer slurry pipeline inaugu- 
rated in June 1983 from La Perla and 
Hércules Mines. Mexico's pellet capacity at 
yearend was 11.6 million tons. 

Iron and Steel.—Relative to that of 1984, 
X Mexico's small decline in crude steel output 
was contrary to the average trend in the 
entire Latin American region where steel 
output in 1985 increased 7% over that of 
1984, primarily because of Brazil's increase 
in steel production to almost 21 million 
tons. Mexico's three Government-owned 
Steel companies, grouped under the holding 
company Siderürgica Mexicana (SIDER- 
MEX), accounted for 5796 of the country's 
output, while private companies accounted 
for 4896 of the total. The five Government 
and private integrated steel plants produc- 
ed 6.1 million tons or 8396 of the total; the 
large number of semi-integrated plants pro- 
duced 1.2 million tons. Utilization of in- 
stalled steel capacity was 65% compared 
with 68% in 1984. 

Mexico's reduced output in 1985 was 
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mostly due to lower output by SIDERMEX. 
This was caused by the shutdown of the 
blast furnace for maintenance and subse- 
quent labor problems of SIDERMEX's third 
and newest subsidiary steel company, SI- 
CARTSA in Michoacán. Production of steel 
products or semimanufactures was also 
slightly lower, but especially seamless 
tubes, which decreased 9% to 297,000 tons 
compared with the record high of 326,000 
tons in 1984. 

In line with the economy's positive 
growth in 1985, apparent steel consumption 
increased to 7.9 million tons, but was well 
below the record high of 12.5 million tons in 
1981 when the Mexican economy grew 
strongly at the rate of 8%. The lower con- 
sumption level required steel imports of 
only 564,000 tons compared with 3,100,000 
tons imported in 1981. Steel exports drop- 
ped sharply from 913,000 tons in 1984 to 
437,000 tons in 1985, caused in part by the 
steel-export-restraint accord signed with 
the United States in December 1984. 

The steel industry was seriously affected 
by the Government's rigid price control that 
allowed product price increases of 37% over 


that of 1984 when the general rate of 


inflation was 6396 over the previous year. 
Profits in this sector were reduced by this 
cost inflation. It was reported that one of 
the five integrated plants, Tubos de Acero 
de México S.A. (TAMSA), had a 28% drop in 
profits from that of 1984 as profit margins 
decreased from 10.7% in 1984 to 5.9% in 
1985. TAMSA was Mexico's largest manu- 
facturer of seamless tubes. Employment in 
the steel sector fell to 84,700 persons, com- 
pared with the record-high level of almost 
90,000 in 1984. Reduced employment was 
caused chiefly by the suspension of several 
expansion projects as required by the Gov- 
ernment's austerity program. 

Ferroalloys.—Production and exports of 
ferroalloys decreased, reflecting reduced 
Steel output in Mexico as well as the United 
States, an important market. Ferroalloy 
exports fell to 13,000 tons compared with 
57,000 tons in 1984 and 73,000 tons in 
1983—the historic high for Mexico. 

In response to a contraction of demand, 
Minera Autlán, the largest single producer 
of ferroalloys in Latin America, reported a 
12% drop in output to 143,600 tons repre- 
senting 62% of Mexico's total output. Min- 
era Autlán had reduced output at its Teziu- 
tlán plant in Veracruz as well as its Tamos 
plant in Puebla, which suffered equipment 
failure and a serious accident. Minera 
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Autlán's varied ferroalloy output was domi- 

nated by high- and medium-carbon ferro- 

manganese derived from its manganese ore 

WWW 
tate 

The second largest ferroalloy producer, 
Ferroaleaciones de México S.A. (FERRO- 
ALMEX), in Gómez Palacios, Durango 
State, rebounded from the depressed level 
of 1988, increasing output by 26% over that 
of 1984 to a record high for the company of 
29,140 tons. Like Minera Autlán, FERRO- 
ALMEX produced chiefly ferromanganese, 
but in addition produced ferrovanadium 
and ferromolybdenum, which are not pro- 
duced by Minera Autlán. On the other 
hand, Minera Autlán produced ferrochro- 
mium not produced by FERROALMEX. 
Ferroalloy capacity of FERROALMEX was 
35,000 tons per year. It is owned 66.7% by 
SIDERMEX and 33.3% by International 
Minerals Corp. of the United States. 

Lead and Zinc.—The great majority of 
mines in Mexico, which are important for 
Silver, also produce lead and zinc as coprod- 
ucts or byproducts with small quantities of 
gold. The notable increase in lead and zinc 
output in Mexico over the last 5 years was a 
direct result of the substantial increase in 
Silver output that between 1981 and 1984 
increased 4296. In 1985, the financial per- 
formance of these mines was affected by 
lower world prices for gold, lead, silver, and 
zinc. Low prices forced Pefioles to abandon 
the mining of some low-grade zinc and lead 
deposits in the Fresnillo Mine in Zacatecas 
and to close the Gochico unit until prices 
recover. 

Although IMMSA was second as a silver 
producer, it continued as the leading mine 
producer of lead and zinc with output, 
respectively, of 58,400 and 144,650 tons in 
1985. IMMSA's new zinc refinery at San 
Luis de Potosí operated at 80% capacity 
during its third full year of operation. 
IMMSA's production of refined zinc de- 
creased from 82,100 tons in 1984 to 74,400 
tons in 1985. On the other hand, Pefioles' 
refined zinc output for the same period 
increased from 76,500 to 85,300 tons. Pro- 
duction costs at Mexico's two electrolytic 
refineries were becoming less competitive 
because of increased domestic electricity 
rates. Frisco reported for 1985 a 2496 in- 
crease in lead output to 37,800 tons and a 
87% increase in zinc output to 30,600 tons 
all relative to 1984 output. 

Regarding new facilities, IMMSA com- 
pleted construction of its new beneficiation 
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plant at its Charcas unit in San Luis Potosi, 
which increased capacity from 1,250 to 3,450 
tons per day of concentrate. Startup of the 
new plant was in December. IMMSA's en- 
tirely new mining unit at Rosario, Sinaloa 
State, was practically completed by yearend 
and scheduled for startup in early 1986. The 
Rosario unit will process 600 tons per day of 
ore to produce concentrates of lead-silver 
and zinc-silver. 

Manganese.—Minera Autlán, with min- 
ing operations in the Molango District, 


continued as Mexico's leading producer of * 
Minera ^ 


manganese ore and ferroalloys. 
Autlán's operating results were affected by 
controlled domestic prices, lower interna- 
tional prices, and a contraction of demand 
both domestic and worldwide. Relative to 
that of 1984, Minera Autlán's mine output 
of manganese carbonate ore decreased by 
6% to 608,000 tons, while production of 
manganese nodules decreased by 22% to 
837,400 tons. The nodule furnace at Ayotet- 
la, Hidalgo, near the mine had an annual 
capacity of 525,000 tons. During the year, 
the concentration plant for fine ore was 
completed with an annual capacity of 96,000 
tons. This new plant will enable the compa- 
ny to optimize its ore reserves. In 1985, total 
sales of manganese nodules decreased by 
1796 to 348,800 tons. Exports, in order of 
importance, went mostly to the United 
States, Japan, France, the Federal Republic 
of Germany, Singapore, Norway, Canada, 
and Venezuela. The nodules were trucked 
to La Barra, Cuidad Madero Port, Tamauli- 
pas State, for export. 

Minera Autlán Nonoalco unit, which pro- 
duces battery-grade ore, increased output 
from the Cerro Prieto surface mine by 5896 
to 30,300 tons, compared with that of 1984. 
This major increase is attributed to the 
startup of concentration plant No. 2. Min- 
era Autlán continued research on its diver- 
sification projects to produce annually 6,000 
tons of electrolytic manganese dioxide and 
20,000 tons of manganese sulfate. 

Proven reserves of manganese carbonate 
ore was reported by Minera Autlán at the 
corrected level of 31 million tons, adequate 
for 26 years of operation at current produc- 
tion levels. 

Molybdenum.—After remarkable growth 
from 1980 to 1983, output of molybdenum 
concentrate again decreased. The two major 
molybdenum producers operated in Sonora 
State and accounted for 87% of national 
output. The balance was supplied mostly 
from small miners in Sonora. 


vi" 


"d 


594 


Mexicana de Cobre produced molybde- 
num concentrate as a byproduct from its La 
Caridad copper operations with a 5896 me- 
tallic content providing 2,388 tons of molyb- 
denum. This was a considerable reduction 
from the 4,600 tons produced in 1983. The 
other important preducer, Minera Cumoba- 
bi S.A. de C.V., a subsidiary of Frisco, 
reported an output of 874 tons, compared 
with 1,182 tons in 1984, at its San Judas 
surface mine. Frisco's reported average 
sales price was $4.17 per pound, down from 
$4.35 in 1984. 

Silver.—Most of the large silver produc- 
ers reported lower mine output except 
Minera Real de Ángeles from its Real de 

les surface mine in Zacatecas. Fresnil- 
lo and IMMSA reported decreases of 1196 
and 8%, respectively, while Real de Ángeles 
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reported a sizable increase of 22% follow- 
ing a 16% increase in 1984. The notable 
achievement by Real de Ángeles in its third 
full year of operation was the result of a 
greater volume of ore mined, high average 
grade of ore crushed, and improved rate of 
recuperation in its processing plant. The 
company thus doubled its net profit at a 
time when most Mexican mining companies 
reported lower net profits. Real de Ángeles 
has become Mexico's third ranking silver 
producer, as shown in table 5. Its output has 
made Zacatecas Mexico's leading producing 
State and Noria de Ángeles as the leading 
municipality in the country, ahead of Fres- 
nillo and Sombrerete, both well-established 
historic silver areas also in Zacatecas. This 
State thus accounted for 2696 of national 
silver output. 


Table 5.—Mexico: Principal silver 
producing companies 
(Thousand troy ounces) 
Compeny 1984 1985 
Cia. Fresnillo S.A. de Cv 14,855 13,229 
Industrial Mine SAt ..- 14,151 18,022 
Real de S.A. deC.V .- 9,849 11,417 
Minas Pefioles S.A. de C. V.“ 5,020 5,419 
presas Frisco S.A. de C.V 3,825 3, 705 
Minas de San Luis S.A. de C.V.’ __ 2,187 684 
Cia. Real del Monte y Pachuca S.A A 2,412 440 
Mexicana de Cobre S.A AAA 1,658 1,812 
Motallirgice Sta. Fe de Guanajuato 
e ua 

BCh- aeaea 8 798 880 
Cía. Minera del CuboS.A.. 508 601 
Cia. Minera de Cananea S.A AAA §11 468 
c Se a EEE E EE E E 19,471 °13,823 
ITT Ge A 15,840 69,000 


*Estimated 
!Subeidiary of Grupo Industrial Minera México S.A. de 
owned ASARCO Incorporated through 


C.V., 34% 
México, 


mills Group 


Desarrallo 
"Excludes output of the Fresnillo Grou 
of Grupo Sanluis, formerly Cía. Minera 


In 1985, Minas de San Luis S.A. began its 
$12 million modernization project at its 
Tayoltita Mine in Durango. Its refinery, 
with a rated capacity of 5 million ounces, 
produced doré with a metal content of 2.68 
million troy ounces of silver and 41,500 
ounces of gold. The company's lower silver 
and gold output was due to the closing of La 
Libertad Mine in February, because ore 
grades mined were uneconomical. At its 
new San Antonio project, 600,000 tons of ore 
were blocked out with average grades per 
ton of 8.9 grams of gold and 324 grams of 
silver. Construction of the beneficiation 
plant was planned to begin in April 1986 for 


startup during 1987. The San Antonio proj- 
ect was expected to increase the company's 
output of silver by 38% and gold by 65%. 
Silver refining in Mexico was primarily 
in the hands of Pefioles and IMMSA. This 
output is based on concentrates produced by 
their own mines as well as ore and concen- 
trates from small and medium miners op- 
erating in their respective mine areas. In 
1985, Pefioles’ output of refined silver, 
amounting to 41.3 million troy ounces, de- 
creased slightly from that of 1984, while IM- 
MSA’s refined output increased almost 7% 
above that of 1984 to 21.7 million ounces. 
Mexico's total estimated mine output 
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represented about 15% of world silver out- 
put of 452 million ounces from mines and 
secondary sources. This compares with the 
18% share in 1984 when world output was 
430 million ounces. 

Since the average price for silver was 
$6.14 an ounce, 25% lower than the 1984 
average price of $8.14, Mexico’s earnings 
from silver exports decreased from $338 
million in 1984 to $800 million in 1985. 
Detailed data available from CRM for 1984 
show that 74% of Mexico’s silver production 
was exported, of which 70% went to the 
United States, followed, in order of impor- 
tance, by Japan and Switzerland. Mexico 
continued minting the new 1-ounce, 0.99- 
fine “Libertad” silver coin for the foreign 
investor market. 

Fresnillo temporarily abandoned sections 
of mine operations at its Fresnillo Mine in 
Zacatecas where veins had low silver 
grades. Mining of high-grade silver ore was 
expected to become intensified during 1986 
because of low silver prices. The Fresnillo 
Mine has about 3.5 million tons of ore 
grading 400 grams of silver per ton with up 
to 700 grams per ton in some mine sections. 
Such high ore grades provide for low mining 
costs reportedly estimated at $1.20 per 
ounce. At the Fresnillo beneficiation plant, 
4.35 million ounces of silver, 2,700 tons of 
lead, 2,800 tons of zinc, and small quantities 
of copper and gold were recovered. At 
Fresnillo’s Las Torres flotation plant in 
Guanajuato, 3.79 million ounces of silver 
and 48,515 ounces of gold were recovered. 

IMMSA’s San Martin unit near Sombre- 
rete in Zacatecas operated an underground 
mine with the most advanced mining tech- 
niques and equipment. Operations reached 
the 14th level, 547 meters below surface. By 
yearend, its recently expanded flotation 
plant operated at 75% of its rated ore 
treatment capacity of 6,800 tons per day. 
Ore reserves at the San Martin Mine are 
estimated at 22 million tons with an aver- 
age grade of 120 grams of silver per ton and 
0.5% lead, 5.0% zinc, and 1% copper. In 
some mine areas, the silver grade increased 
to 200 grams per ton. 

Pefioles continued development of its new 
mine at Sultepec, México State. By yearend, 
construction of the flotation and cyanida- 
tion plants was completed. Operations will 
be initiated in early 1986 with a capacity to 
produce 932,400 ounces of silver as well as 
some gold, lead, and zinc. 
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Barite.—Production of barium sulfate 
continued its upward trend and set another 
record high. As a result of the exploitation 
of new barite deposits, Mexico has become 
the fourth ranking world producer after 
China, the U.S.S.R., and the United States 
and the leader in the Latin American re- 
gion. Barite produced in the districts of 
Sahuaripa, Sonora; Coalcomán, Michoacán; 
Galeana, Nuevo León, and Gómez Farías, 
Coahuila, accounted for 76% of national 
output in 1985. The balance came from 
numerous small mines throughout Mexico. 
The leading barite producer, situated in the 
Sahuaripa District, was Barita de Sonora 
S.A. (controlled by FNMM), which increas- 
ed its output to 109,400 tons. By contrast, 
the second-ranked producer, Minera Capela 
S.A. de C.V. in the Coalcomán District, had 
an output of 94,300 tons, which was 21% 
below that of 1984. The parent company, 
Penoles, reported that Minera Capela's La 
Minita Mine operated at only about 50% 
capacity because of the reduced drilling 
activity of PEMEX. La Minita's flotation 
plant also produced lead and zinc concen- 
trates having silver values totaling 678,900 
ounces. 

Clays (Bentonite).—Mexico was the lead- 
ing preducer in Latin America and ranked 
fifth worldwide after the United States, 
Greece, Japan, and Italy. Mexico produced 
three types of bentonite. One type, with 
high swelling properties used by PEMEX 
for drilling purposes, is produced by five 
bentonite operators in the Nazas area, Du- 
rango. They reported production of 153,000 
tons for 1985, a 5396 increase over that of 
1984. Two medium-size operators in Puebla 
produced a total of 55,000 tons of the second 
type, sodium bentonite, to fabricate raw 
materials for decoloring, filtering, and other 
purposes. Of that amount, Química Sumex 
S.A. de C.V. produced 35,000 tons and ex- 
ported about 65% of its 1985 production. 
Minerales La Cruz del Sur S.A. produced 
about 20,000 tons of the third type of ben- 
tonite, which is suitable for casting oper- 
ations in the foundry industry. 

Fluorspar.—In Mexico, a group of eight 
important fluorspar producers was domi- 
nated by Cía. Minera Las Cuevas S.A., 
which operated the world's largest fluor- 
spar mine in Zaragoza, San Luis Potosi. Las 
Cuevas was owned 51% by private Mexican 
investors and 49% by Noranda Inc. of Cana- 
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da. Output from Las Cuevas increased 
sharply from 178,700 tons in 1984 to 328,000 
in 1985 but was still below its capacity of 
450,000 tons per year. Las Cuevas produced 


three of the four grades marketed—mostly 


acid- and metallurgical-grade with smaller 
amounts of ceramic-grade fluorspar. Las 
Cuevas reserves were estimated at 12 mil- 
lion tons with an average grade of 70% 
calcium fluoride. The National Association 
of Medium and Small Fluorspar Producers, 
mostly operating in northern Coahuila, was 
the only producer of submetallurgical-grade 
fluorspar. Because of competition from the 
Republic of South Africa, total fluorspar 
exports decreased slightly to 532,000 tons, of 
which 266,000 tons went to the United 
States. Domestic sales fell by 22% from that 
of 1984 to 220,000 tons, reflecting in part 
reduced activity in the steel industry. 

To benefit from value added to its raw 
material output, Mexico has been increas- 
ing its capacity to produce hydrofluoric 
acid. By yearend, four plants were operat- 
ing in Mexico supplying 67,100 tons of 
hydrofluoric acid. The dominant producer, 
Quimica Fluor S.A. in Matamoros, Tamauli- 
pas, across the Texas border, produced 
45,400 tons. | 

Magnesium Compounds.—Pefioles re- 
ported a record high in its output of magne- 
sia (magnesium oxide) of 121,700 tons from 
its two chemical plants in Laguna del Rey, 
Coahuila, and Ciudad Madero, Tamaulipas. 
As a result of its research efforts, Pefioles 
obtained a product of high chemical purity 
with greater density that gained new export 
markets at higher prices over the standard 
product. 

Salt.—Exportadora de Sal S.A. de C.V. 
(ESSA), the largest salt producer-exporter 
in the world, produced 5 million tons in 
1985, an increase of almost 8% compared 
with that of 1984. ESSA is 5096 owned by 
CFM and 5096 by Mitsubishi Corp. of Japan. 
Salt production for domestic consumption 
was maintained at 1 million tons, the same 
level as that of 1984. Salt production value 
in 1985 increased 1096 compared with that 
of 1984. ESSA's salt was produced by natu- 
ral evaporation process in Baja California 
Sur. The salt is barged to Cedros Island for 
overseas shipments. During 1985, the Unit- 
ed States imported about 30% of Mexican 
salt exports, and the balance was shipped 
principally to Japan and Canada. ESSA 
continued research to produce industrial 
salt byproducts. 

Sodium Compounds.—Mexico’s domi- 
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nant producer of natural sodium sulfate, 
Pefioles, reported a drop in output to 
864,100 tons. Exports of sodium sulfate to 
traditional markets continued at a low lev- 
el, including those to the United States 
where new detergent formulations have 
been introduced. 

Sulfur.—The total value of sulfur output 
increased 2096 because of increased quanti- 
ty and an improvement in world prices. In 
1984, Mexico exported 8096 of its sulfur 
output. Imports of sulfur from Mexico by 
the United States in 1985 decreased sharply 
to 724,000 tons valued at about $86 million. 
Mexico was the leading sulfur producer in 
the Latin American region and was in fifth 
place as a world producer. 

Elemental sulfur was obtained by the 
Frasch process from four salt domes: Coa- 
chapa, Jáltipan, Petapa, and Texistepec in 
the Isthmus of Tehuantepec. The Frasch 
sulfur was produced by two companies with 
the majority of the equity held by Govern- 
ment entities. Cía. Exploradora del Istmo 
S.A. (CEDI) operated the Texistepec Mine, 
the largest sulfur producer. Azufrera Pan- 
americana S.A. (APSA) controlled Frasch 
production from the Coachapa, Jáltipan, 
and Petapa domes. APSA initiated produc- 
tion from the Petapa dome in 1985. Increas- 
ed production from Petapa was expected to 
compensate for diminishing output from 
Jáltipan, Mexico's second largest Frasch 
producer. APSA continued the feasibility 
study of its Otapán Mine. In 1985, APSA 
accounted for 868,275 tons of the Frasch 
sulfur produced, while CEDI accounted for 
682,528 tons. APSA is 10096 owned by the 
Government, while CEDI is 6496 owned by 
the Government and 36% by Texasgulf Inc., 
acquired by Elf Aquitaine S.A. in 1981. The 
Government interest in both companies is 
controlled by CFM. 

Increased amounts of sulfur was recover- 
ed by PEMEX from its oil and gas oper- 
ations. Sulfur in the form of sulfuric acid 
was recoverod by Pefioles from its metallur- 
gical plants in Coahuila, 280,000 tons, and 
by IMMSA from its new zinc refinery in San 
Luis Potosí, 96,000 tons. Sulfur will also be - 
recovered at La Caridad's new copper smelt- 
er in Sonora when the sulfuric acid plant 
becomes operational in late 1986 or early 
1987. | 


MINERAL FUELS 


Coal.—The three Government agencies 
responsible for coal exploration and devel- 
opment, CRM, CFM, and MICARE, were 
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involved in a geological and economic feasi- 
bility study of a coal deposit in the northern 
State of Coahuila, the source of practically 
all of Mexico’s current production of metal- 
lurgical and steam coal. Mexico's coal po- 
tential was estimated at 5 billion tons,’ of 
which 2.3 billion tons is considered proven 
reserves, most of which is in Coahuila. 
Other coal exploration was being carried 
out in the States of Chihuahua, Nuevo 
León, and Sonora, in the north, and Oaxaca 
in the south. 

The Government was planning to in- 
crease the share of coal-based electric power 
from 3% at present to 10% by the year 2000, 
requiring the increase of coal-based plant 
capacity from 600 to 5,500 megawatts. In 
1985, Mexico’s total installed generating 
capacity was increased to 19,980 megawatts 
based mostly in oil- and gas-fired plants, 
62%, and hydropower, 31%. To diversify its 
coal sources, Mexico joined Brazil in talks 
with Colombia on a proposal to form a 
three-nation company to develop Colom- 
bia’s large coal reserves—the largest in 
Latin America, estimated at 17 billion tons, 
of which 3.9 billion are proven reserves. 

Reduction in output of metallurgical coal 
in 1985 resulted from decreased output by 
the SIDERMEX steel companies, which op- 
erated their own coal subsidiaries, chiefly 
Minerales Monclova S.A. and Cia. Minera 
la Florida de Mázquiz S.A. in Coahuila; and 
a 23% drop from 1984 levels by IMMSA, 
operating in the Nueva Rosita area, Coahui- 
la. IMMSA was the only private mineral 
company producing significant amounts of 
coking coal, IMMSA operated two under- 
ground mines and a surface mine through 
its subsidiary Carbonífera de México S.A. 
The new 480,000-ton-per-year underground 
mine, Pasta de Conchos, in its first phase of 
development, had a lower output than 
planned and was responsible for IMMSA's 
drop in production to 580,000 tons, almost 
one-half of its 1979 output. IMMSA also 
operated coal washing and coking plants in 
Coahuila. IMMSA's coke output was 179,300 
tons. 

The most important investment in coal 
was the $6.4 million investment by SI- 
DERMEX to development the Mimosa IV 
and Mimosa V Mines in Coahuila. 

Mexico's coal consumption was 9.2 mil- 
lion tons, of which 472,000 tons had to be 
imported, primarily coking coal. The 
366,000 tons imported in 1984 came chiefly 
from Colombia and Canada. 

Natural Gas.—Production of natural gas 
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continued its declining trend since the rec- 
ord high in 1982. Gross natural gas output 
averaged 3,604 million cubic feet per day in 
1985, 4% less than that of 1984 when output 
also dropped by 7.2% below 1983 levels. 
Output of natural gas associated with crude 
oil was 8496 of the national total compared 
with the 79% share in 1983. The Huiman- 
guillo area in the Southeastern Zone (com- 
prising mostly the Chiapas-Tabasco Meso- 
zoic Basin) contributed the major part, 4196, 
of total gas output. Mexico's proven gas 
reserves predominate in almost equal 
amounts in the zones of Chicontepec and 
the Southeastern. Domestic demand for gas 
from the industrial and electrical generat- 
ing sectors and from PEMEX proper de- 
creased slightly. 

Natural gas was distributed by a subeid- 
iary company, Distribuidora de Gas Natural 
del Estado de México S.A. DIGANAMEX), 
owned 51% by PEMEX and 49% by the 
Federal Government. DIGANAMEX in- 
creased its gas consumers by 60,800 to 
110,400. The amount of flared gas was 7.7% 
of the total compared with the 1996 share in 
1982. 

Petroleum.—Production of crude oil in 
1985 averaged 2.63 million barrels per day 
(bbl/d), slightly lower than that of 1984. 
Mexico exported 55% of its crude oil output 
at a rate of 1.44 million bbl/d, below the 
record-high rate established in 1983 of 1.54 
million bbl/d. Exports of petroleum prod- 
ucts, chiefly unfinished crude oil, fuel oil, 
and gasoline, were at the rate of 135,400 
bbl / d. 

Crude oil was supplied mostly by wells in 
the Marine Zone in the Bay of Campeche, 
65%, and by wells in the Southeastern Zone 
at Villahermosa, 28%. Of 21 countries re- 
ceiving Mexican crude oil, 5 were the domi- 
nant markets: the United States, 52.2%; 
Spain, 12.6%; Japan, 11.0%; France, 5.9%; 
and the United Kingdom, 4.6%. The United 
States was also the major market for Mexi- 
co’s surplus of petroleum products. 

In August, Mexico and Venezuela agreed 
to continue for the sixth year the San José 
Agreement regarding oil shipments on a 
favorable basis to countries of Central 
America and to the Caribbean. Exports 
were comprised of 42% Isthmus light crude 
and 58% Maya heavy crude, a proportion 
similar to that of 1984. 

Mexico continued its oil policy in force 
since 1982 of limiting crude oil exports to 
1.5 million bbl/d and using posted prices 
with oil sold only on long-term contracts 
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rather than dealing with the spot market. 
To obtain a diversified market, no single 
country was to receive more than 50% of 
total crude exports. Although not a formal 
member of the Organization of Petroleum 
Exporting Countries (OPEC), Mexico took 
care to cooperate with other oil producing 
countries to achieve price stability in world 
markets. However, in February, Mexico 
lowered its price for light crude to $27.75 
per barrel by an amount greater than 
OPEC’s price change for its benchmark 
crude. For the first time in recent history, 
Mexico led the world in dropping prices and 
established a three-market pricing system 
with different prices for its U.S., West 
European, and Asian markets. The intent 
was to make Mexican oil more attractive by 
eliminating the transportation cost differ- 
ential. 

Mexico suffered from a significant down- 
ward trend in oil prices because of lower 
demand and a worldwide oversupply situa- 
tion. Isthmus light crude, for example, 
decreased in price from $29.00 per barrel in 
January in the U.S. market to $25.85 in 
December. In early 1981, Isthmus light had 
been $38.50 per barrel. Mexico’s crude oil 
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production costs were reportedly estimated 
at $7.70 per barrel. 

PEMEX operated nine refinery centers 
with a nominal capacity of 1.8 million bbl/d, 
the largest of which are at Cadereyta, Nue- 
vo León; Salamanca, Guanajuato; and Mi- 
natitlán, Veracruz. This capacity covers 
treatment of crude oil, 1.35 ion bbl/d, 
and the balance for fractioning natural 
gasoline. The amount and variety of petro- 
leum products produced was sufficient to 
meet domestic demand and provide sur- 
pluses for export. Petroleum imports were 
comprised mostly of liquid gas (68%), fuel 
oil, and lubricants. 

Exploration activities were focused on the 
promising areas in the Gulf of Mexico and 
the Gulf of California. To carry out its 
exploration program, PEMEX operated 92 
drilling units, which had 69 completed wells 
with a 41% success ratio. Exploration activ- 
ity, however, did not result in any signifi- 
cant new discoveries to compensate for the 
amount of hydrocarbons extracted during 
the year. For the second consecutive year, 
total proven hydrocarbon reserves were 
lower at 70.9 billion barrels equivalent as 
detailed in table 8. 


Table 6.—Mexico: Petroleum and natural gas production 


tural gas Crude oil? 
Zone and district (million cubic feet) (thousand 42-gallon barrels) 
1983 1984 1985 1983 1984 1985 
Marine Zone: Bay of Campeche 828,999 948,883 348,387 610,947 636,074 621,646 
Southeastern Zone: 
Villahermosa*_____________ 135,279 664,609 344 268,878 260,968 
Comalcalco District... ... ____ 5,217 7,410 1,144 5,047 6047 
Ciudad Pemex ... 120,551 101,083 79,630 5 5 4 
Total!“ 861,047 773,052 752,118 273,279 269,929 267,168 
SERR i 41,289 35,576 30 82,856 28,261 21,198 
Papaloapan- - - - - ----- 23,194 21 22,181 3,688 2,843 2467 
Nueva Faja de GröoͤoEn 15,948 9270 2, v E SE 
Total. — —-——22n eS 80,871 67,854 55,764 36,544 81,110 29,660 
Southern Zone: 
Dulce District 19,942 16,865 14,157 17,782 15,711 14,525 
El District .. ~~~ ~_______ 19,489 17,476 5,079 15,974 1 10,478 
Nanchital District |... . _ 1,427 1 1,162 1,578 1,477 1,488 
Total® |... = 22---- 40,858 35,788 30,398 34,734 29,417 26,430 
Northern Zone: 
Northern District... 15,231 14,020 13,056 10,054 9,161 8,444 
Southern Districte 9,418 1,589 7,162 7,145 6,629 6,667 
Northeastern Frontier District 686 127,821 108,452 219 198 99 
Total® _~._ LLL sss. 168,285 148,980 128,670 17,418 15,987 15,210 
Grand total 1,479,560 1,878,457 1,815,387 972,922 982,517 960,114 


Does not include condensate as was the practice up to 1980. 


*Referred to as 


Mesozoic. 
Data may not add to totals shown because of independent rounding. 
Source: Petréleos Mexicanos, Memoria de Labores, 1983, 1984, and 1985. 
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Table 7.—Mexico: Salient crude oil statistics! 


1981 1982 1988 1984 1985 
Production... 2 2-- thousand 42-gallon barrel. $843,983 1,002,430 972,922 982,517 960,114 
Quantity __________________________- do... 400,778 "544,617 551,005 556,479 524,943 
pulo MH ae ee hs 8 millions. . 313,305 $15,628 $14,821 $14,968  ?$18,296 
Share of total Mexican export ess percent 69 14 r69 62 61 
To the United States: 
Total. c one thousand 42-gallon barrels.. 177,510 "264,988 ‘279,708 "252,454 299,011 
Share of total U.S. import percent 10 19 23 19 


"Revised. 
1Based on annual reports of Petróleos Mexicanos, Memoria de Labores. 


An e ee products and much smaller amounts of petrochemicals were valued at $1.81 billion. 
Based on U.S. Department of Commerce import data. 
Table 8.—Mexico: Proven hydrocarbon reserves 
(Million 42-gallon barrels unless otherwise specified) 
Dry Liquid hydrocarbons 
natural Dry 
natural 
Zone (billion Crude Conden- gas 1985 1984 
cubic oil sate liquid Total Total 
feet) va- 
ent 
1984 totkta!lnln ---- 16,702 49,260 7,150 15,840 XX 71,150 
1985: 
edu. Med of Campeche — — — 12,166 27,914 3,159 2,433 83,506 
72. PCM 700 10,912 1,315 5,340 17,567 17,578 
Southeastern FCC 508 7,301 1,986 4,901 14,188 14,226 
Northern 8,974 414 263 1,675 2,352 2,926 
Ji 88 3,618 ,246 187 124 2,157 2,150 
Southern 1,170 825 71 234 1,130 1,182 
Total 16,536 48,612 6,981 15,307 70,900 XX 
XX Not applicable. 


Source: Petróleos Mexicanos, Memoria de Labores, 1984 and 1985. 


Uranium and Nuclear Energy.—Mexico 
currently has two nuclear power units un- 
der construction at Laguna Verde in Ver- 
acruz State with a total electrical generat- 
ing capacity of 1,250 megawatts. At year- 
end, Unit I was about completed and was 
scheduled for fuel loading in December 1986 
with full commercial operation likely before 
December 1987. Unit II was about 50% 
completed and not expected to be ready 
before 1992. Ebasco Services Inc. of New 
York City has been the construction manag- 
er since 1975. The two boiling water reac- 
tors were supplied by the General Electric 
Co. of the United States. Mexico has already 
spent $1.9 billion on the two units estimated 
to cost $3.5 billion with interest. The cost 
per installed kilowatt is estimated at $2,200. 

In August, the Government announced 
its intentions of continuing with future 
efforts to develop its nuclear industry. This 
became evident with the official publication 


announcing the legal responsibilities as- 
signed to SEMIP. Among the most impor- 
tant responsibilities are the production, pro- 
cessing, and storage of nuclear fuels and 
wastes, as well as the approval, installation, 
and operation of nuclear ore processing 
plants. 

Nuclear research was carried on by the 
Instituto Nacional de Investigaciones Nu- 
cleares (ININ). ININ's program included a 
project to train individuals to insert fuel in 
& boiling water reactor. 

1Physical scientist, Division of International Minerals. 

Banco de México. Informe Anual—1985. 1986, p. 73. 


de Recursos Minerales. Anuario Estadístico de 
Mexicana—1984. P. 26. 
A. Exploración del 


5Verdugo Diaz, F. and F. 
Carbon en México. Symposium Latino Americano 
Carbon (Piedras Negras, Coahuila, México). 1984, p. 916. 
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The Mineral Industry of 


Morocco 


By Kevin Connor: 


As in previous years, Morocco's only ma- 
jor mineral contribution to world markets 
was phosphate rock and chemical fertilizers 
derived from phosphate. Morocco was the 
world's leading exporter of phosphate rock 
in 1985 and ranked second worldwide in 
phosphoric acid exports. Morocco along 
with the Western Sahara contained the 
world's largest estimated reserves of phos- 
phate rock. Production and exports of bar- 
ite, fluorspar, iron ore, and lead metal, plus 
concentrates of lead, manganese, and zinc, 
were also significant, accounting for ap- 
proximately 1596 of the country's total min- 
eral export receipts. These commodities, 
along with the phosphate exports, account- 
ed for $570 million? in export revenues for 
the year. 

The mining and mineral processing sec- 
tors of Morocco remained a major employer 
in 1985 with an estimated 52,000 salaried 


workers, and an additional 14,000 artisanal 
workers. The Office Cherifien des Phoe- 
phates (OCP), responsible for phosphate ex- 
ploration, production, processing, and mar- 
keting, was the largest mineral agency 
employer, accounting for almost 45% of the 
sector’s total employment. 

The Government continued its policy 
aimed at replacing fuel oil with coal as an 
energy source for industrial plants and 
power stations. A project to convert the 
Mohammedia power station's third and 
fourth electrical generating units, esti- 
mated to cost $350 million, was nearing 
completion at yearend. The two units were 
to have a generating capacity of 350 mega- 
watts, and were expected to start up by mid- 
1986. Also during the year, the Roches 
Noires 150-megawatt powerplant in Casa- 
— was being converted from oil to coal 


PRODUCTION AND TRADE 


As a general reflection of depressed inter- 
national markets, Morocco’s mineral indus- 
try experienced a slowdown in 1985, partic- 
ularly in exports. Mineral production 
decreased 2.5% in total tonnage, mainly 
owing to a 2.4% decrease in phosphate rock 
production. As a specific reflection of the 
depressed international demand and over- 
supply of phosphate products, production of 
phosphoric acid, the main phosphate deriva- 
tive export, declined 12% to about 1 million 
tons. For ores other than phosphate, the 
total tonnage increased 16%. 
However, tonnages exported were 11.1% 
less than in 1984. 

Exports of phosphate rock concentrates 
declined slightly in 1985 to 14.8 million 
tons. Phosphoric acid exports, which had 


risen steadily over the past several years, 
also declined, falling 14% from the 1984 
level. Exports of triple superphosphate and 
monoammonium phosphate improved 33% 
and 170%, respectively, and domestic sales 
of ammonium phosphate sulfate and nitro- 
gen-phosphorus-potassium improved 70% 
and 34%, respectively. However, the export 
declines of the other phosphate products 
resulted overall in a 5% drop in the value of 
phosphate rock and chemical derivatives 
traded. 

Morocco’s major mineral trading part- 
ners remained Western European coun- 
tries, particularly France, the Federal Re- 
public of Germany, Italy, and Spain. Ex- 
ports of phosphate rock and chemical fertil- 
izers in 1985 were destined mainly for 
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Western Europe, Eastern Europe, the 
U.S.S.R., and Asia. A wide variety of both 
metal and industrial mineral commodities 
were imported from Western Europe, as 
well as petroleum products, coal, and coke. 
Saudi Arabia continued to be the major 
supplier of crude petroleum to Morocco, 
followed by the U.S.S.R. and Iraq. The only 
significant mineral trade between Morocco 
and the United States was U.S. coal exports 
to Morocco. 

Almost all of Morocco’s cement manufac- 
ture was used internally, with domestic 
sales amounting to 3.65 million tons. Total 
cement production for 1985 was slightly 
higher than that of 1984; however, output 
from the country’s nine cement manufac- 
turing installations was still well below 
their combined capacity of 6.3 million tons. 
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New investment codes were expected to 
stimulate growth in production in 1986. 

With the Government’s continued em- 
phasis on converting from fuel oil to coal 
wherever possible, coal and coke imports 
more than doubled in 1985 to approximately 
450,000 tons. The major supplier of coal and 
coke was the United States. Total energy 
consumption for the country grew at the 
same rate in 1985 as in 1984, approximately 
4.6%. About 35 million barrels of imported 
crude petroleum continued to supply 85% of 
the country’s energy requirements. All of 
the country’s requirements for kerosene, 
gasoline, gas, oil, fuel oil, and lubricants 
were supplied by the country’s two petrole- 
um refineries at Sidi Kacem and Moham- 
media. 


Table 1.—Morocco: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity? 1981 1982 1983 1984P 1985° 
METALS 
Antimony concentrate: 
Gross weight 1,140 2011 1,008 2,209 31,749 
Motal conte!nkekk᷑k 518 905 454 972 690 
Cobalt concentrate 
Gross weight _—--—-----------------— 6,265 6,338 xe one NUS 
Metal content ________-~___________ 789 792 dass — es 
Mrs 
centrate, gross weiht 722,568 64,364 71,020 65,470 361,804 
Matte, gross a ee a 2,668 3,286 2,544 1,961 32 481 
Copper content, concentrates and matte 8,282 28,269 25,396 22,098 322,014 
Iron and steel: 
Iron ore: 
Gross weight ..---------------- 78,112 223,820 173,010 162,984 3190,528 
Iron contenũttt 45,329 188,768 105,536 101,050 118,000 
Pigiron _____________________ 12,000 12,000 15,000 15,000 15,000 
Steel, crubdlWe ______ 6,000 6,000 ,000 ,000 ,000 
Concentrate: 
Gross weight --—--------------- 168,078 147,959 139,796 143,890 3162,549 
- Motal contenii r117,655 103,571 ,851 100,723 3106,784 
Smelter, primary only 60,100 56,500 755, 200 46,100 59,500 
Refined: 
imary. er ee 50,149 56,533 55,173 46,054 59,470 
Secondar// 2,100 2,100 2,000 2,000 2,000 
Total® .. 3 9 58,638 151,118 48,054 361,470 
Manganese ore, largely chemical- grade 109,647 96,529 18,515 56,186 343,690 
Nickel, Ni content of cobalt ore 130 127 EM me Sa 
Silver, mine output, metal content 
thousand troy ounces. _ 2,120 2,640 2,850 2,410 32,733 
Zinc concentrate 
Gross weignt!tkMuu.l 14,720 22,442 14,610 21,092 327,153 
Metal content 11.200 17, 500 710,900 19,600 
INDUSTRIAL MINERALS 
i . ccc LM ridi Aie T465,660 515,672 288,414 425,200 3500,000 
Cement, hydraulic thousand tona. .. 8, 739 8,848 3,588 33.697 
E 
n ---.---2-----2-2-22-2------- 2,906 4,457 4,096 1,825 
Fuller's earth (smectite) -------------- 19,750 24,604 27,885 88,406 324,425 
Montmorillonite (chassoul)) ) 2 670 4.271 6,087 3,382 34,656 
, ee er. 2,156 1,025 *1,000 *1,000 1,000 
Fluorspar, acid - grade 66,700 60,200 60,300 65,900 314,350 
Gypsum” uel ioe Sd Cortes es 400,000 420,000 440,000 450,000 450,000 


See footnotes at end of table. 
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Table 1.—Morocco: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985* 


INDUSTRIAL MINERALS —Continued 


ͤöv ⁵ ¼Ä 8 1,805 512 *500 1,200 31,440 
Mineral water cubic meters. _ 10,240 10,515 74, 827 70, 000 70,000 
Phosphate rock (includes Western Sahara) 

Pyri P " V ten tons pt 17,754 20,106 21,245 320,181 
tes and pyrrhotite, gross weighgnt ~~ ; "os t OE ME 
;ôöĩÜß⅛ 55,197 56,556 69,800 62,140 392.263 

mays S content of pyrites „ 22,105 e MER ae Bes 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite |... thousand tons. 703 785 751 834 9714 

Gas, natural: 

Gross million cubic feet. 3,000 2,900 2,800 2,700 2,600 
Marketel]dl do— 2,400 2.900 2,200 2,100 000 
Petroleum 

Crude thousand 42-gallon barrels. _ 300 290 280 210 260 

Refinery products: 
Gasoline A ———— do... 8,650 2,920 3,285 *3,900 3,800 
!! do— 1,825 1,460 1,460 *1,500 1,500 
Keros ene do... 865 365 730 e750 150 
Distillate fuel oil ---------——- do... 9,125 10,950 9,490 $9,500 9,500 
Residual fuel oil .... „ do____ 11,680 12,045 13,140 *13,000 13,000 
Other ——— ee do... 2,920 2,190 2,190 *2,100 2,100 
Refinery fuel and losses do- 1,460 1,095 1,460 ©1,500 1,500 
„ Re do___ 81,025 31,025 81,755 *81,650 81,650 


*Estimated. PPreliminary. Live: 


is inadequate to relabie estimates of 8 levels. Limestone quarried for cement manufacture is substanti 
however, information is inadequate to make accurate estimates of output levels. 
*Reported figure. 


Table 2. Morocco: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 United 


States Other (principal) 
METALS 
Aluminum: Metal including alloys: 
Scrap scen es 1,002 1,189 -— France 707; Netherlands 176. 
Semimanufactures aha 181 — France 148; Sen 17. 
Antimony: Ore and concentrate 1,105 2,152 iS Yugoslavia 851; ium- 
Luxembourg 694; United 
om 348. 
Cobalt: Ore and concentrate 1,852 (20 ots All to 
Copper: 
and concentrate 69,531 72,114 eke Spain 49,973; West German 
,097; East Germany 6,157. 
Matte ang speiss including cement 
Spear RUP 3,270 1,863 x: All to Belgium-Luxembourg. 
Oxi: . 5 4 2 — Mainly to France 
Jö». 88 2 10 -- Libya 5; Tunisia 5. 
Metal i including alloys, crap 2,539 2,376 —— Belgium-Luxembourg 736; 
ce 794: West Germany 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite 139,706 117, 838 ee "rane 46,646; Albania 42,062; 
Metal, scrap. s 368,412 9,840 NUN 992000 n 7.700; West Germany 
Lead: s 
Ore and concentrate . _ 72,119 85,272 -— Spain 31,017; West Germany 
27,599; France 14,275. 
Metal including alloys, unwrought .. — 55,696 46,107 1,000 Italy 28, 258; Turkey 4, 4,401; Por- 
t 


See footnotes at end of table. 
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Table 2.—Morocco: Exports and reexports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


| Destinations, 1984 
Commodi 1983 1984 : 
ROM ca Other (principal) 
METALS —Continued 
ese: Ore and concentrate, metal- 
lurgical- grade 57,860 69,665 123 Franca oo. Spain 1.27 West Meco 
Silver: Metal including alloys, unwrought 
and partly wrought 
2m thousand troy ounces. . 2,591 2,910 mem France 1,643; Switzerland 727. 
c: 
Ore and concentrate 14.149 24,072 — West Germany 8,210; Belgium- 
Luxembourg 6,200; ce 
Blue powder... 2. -- 7 ed i 
Hé. E ETET EE EE e 169 340 — France 226; Italy 38. 
Metal including alloys, scrap- -- 264 340 — All to France. 
INDUSTRIAL MINERALS 
Barite and witherite .----------——- 372,819 510,973 825,307 piis d 70, 754: Netherlands 
cement. 3.902 105 NA Spain 65; unspecified 40. 
Clays, crulee—— 1% 28,520 42,678 n Spain 30,296; West Germany 
"S 6,084; Tunisia 2,880. 
Feldspar, fluorspar, related materials 56,452 74,199 — Canada 83,750; West Germany 
| 23,250; Norway 8,463. 
Fertilizer materials: Manufactured: 
iii. E E 198,382 65,700 et Italy 81,935; Spain 15,055; 
Be ium-Luxembourg 11 ,A10. 
Phosphatic ______._________ 609,035 419,649 a. U. China 1,3 114,608; Burma 99, ,000; 
Gypsum and plaste r 109,398 127,106 m 30 223. Ivo vory Coast 26,082; 
eroon 23,020. 
5 EET 263 107 NA NA. 
Mie cru c uding 8 tings an 
waste A — 1,434 -— Gibraltar 734; France 700. 
Lo crude ...... thousand tons. 13,976 14,951 WEN imn 2,620; France 1 953; 
Belgium- Luxembourg 1 648. 
ents, mineral: Iron oxides and 
droxides, processed — 1 NA NA. 
Stone, andar and gravel: 
iie ern Stone, crude and partly 
LE ͤ es 5,561 1,977 NA Italy 1,859; West Germany 47. 
Gravel and crushed rock |... 1 47, 010 NA NA. 
Sand other Dan meta -bearing DEMOS 31,899 24,908 NA NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: Anthracite and bituminouns 40,200 65,940 Mr irri aa United Kingdom 
Petroleum refinery products: aids 
Liquefied petroleum gas 
thousand 42-gallon barrels .. 92 58 ut Portugal 30; France 28. 
Gasoline: 
Aviation do... 4 T 
OOP o E do— 2,017 2,582 a Netherlands 2,580. 
Kerosene and jet fue! do... 239 18 -— Mainly from ship's stores. 
te fuel oi] _.__.___ 8 30 ve 
Residual fuel Ek 3 do— __ 23 12 ES Do. 
NA Not available. 


1Table prepared by Virginia A. Woodson. 
Lees it. 


than 1/2 uni 


This figure was inadvertently reported as ferroalloys last year. 
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Table 3.—Morocco: Imports of selected mineral commodities: 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 United 
States 
METALS 
Aluminum: 
Ore and concentrat,- --- 2,000 8,200 — 
Oxides and hydroxides .... — 2,798 2,086 ed] 
Metal including alloys: 
| OHNE EMO 28 21 mes 
Unwrou ght 1,520 1,081 p 
Semimanufactures — — — ~~~ ~~~ 5,860 6.211 NA 
um: 
Ore and concentratt,- 288 M: 
Oxides and hydroxides ... — 15 11 S 
Cel ee and hydroxides 
ides and hydroxides _________ 6 14 Za 
Sulfate 3 6 EHE 
Metal including alloys: " 
PG 724 T " 
Semi manufacture 9,088 9,760 NA 


Gold: Metal including alloys, unwrought 
and partly wrought 


value, thousands. _. 


Iron and steel: Metal: 
Pig iron, cast iron, related materials 


Fe 


. 


Platinum group metals: Metals including 
alloys, unwrought and partly wrought 


value 


See footnotes at end of table. 


369,289 
116,572 


10,475 
8,149 
8,708 

26,859 
2,505 

814 


79 
175 


Sources, 1984 
Other (principal) 


All from Gu 
France 1.901. Czechoslovakia 54. 


All from West 


German 
Netherlands 801; France 176. 
France 4,103; Spain 583. 


United Kingdom 6; West Ger- 
many 4. 

Norway 12. 

Mainly from France. 

Italy many 228 268; West Ger- 


France 3,188; Be 
x 1. United 
Kingdom l. Ji 


"France 6; United Ri Lined om 


Italy 40; France 18. 
France 98; Belgium-Luxembourg 


40. 
Belgium-Luxembourg 2; Austria 


Spain 218285; ran France 43,769. 
27,514; 
West Germäny 20, 26,681. 


KO ‘Italy 1,206: Spain 
France 26,18 

France 9517; T a7 ,068. 
8 


7,546. 
60. Bal tank Laan bouts 


54; RM 
France 440; Italy 30. 
Netherlands 47; France 35. 
Netherlands 35; France 23. 
Gabon 278; Japan 7. 
Belgium-Luxembourg 


um- 
land 180. 
Mainly from Spain. 


France $9; Netherlands $4. 


All from France. 
All from West Germany. 


Belgium-Luxem 


West oF ange 102, Geriteorland 


807; Ire- 


Mainly from France. 
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Table 3.—Morocco: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silicon, high-purity __.__.. ~~ 
Silver: Metal including alloys, unwrought 
and y wrought . troy ounces. — 
Tin: Metal including alloys: 
Unwrought 
Semimanufactures 


Titanium: 
Ore and concentrate 
Oxidees ~~ ~~ ---- 


n: Metal including alloys, 
orm value, thousands 


Other: 
Ores and concentrates. ss 
Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 


Dust and powder of Precious rd and semi- 
precious stones including di diamond. 


N and polishing 3 and g 


Cryolite and chiolite- -— ---------- 

Diamond: Industrial stones value 

Diatomite and other infusorial earth _ _ — 

hse  fluorsper, related materials 
r materials: Manufactured: 


Mica: 
Crude including splittings and waste _ 
Worked including agglomerated split- 
ents, mineral: Iron oxides and 
xides, p 


See footnotes at end of table. 


1983 


31,703 
1,053 


(5 
5,610 
1,228 


(4 
107 
1,521 
83,801 


207,080 


76,336 
788 


388 


2,350 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Mainly from France. 

Italy 10,417; France 8,712. 

Malaysia 57; Thailand 30. 

France 5; Netherlands 5; West 
Germany 8. 

All from Australia. 

Belgium-Luxembourg 1,084; 
Spain 977. 

France $35; Netherlands $4. 


mene 371; Spain 96; Portugal 


France 1,849; jum- 
Luxembourg 559. 

France 238; epu. 
Luxembourg 


All from Australia. 


Italy 111; France 12. 
diced 196; Spain 110; West Ger- 


ay 197; United 1 425 


All from France. 


Luxernbourg ^d 


dun 6,437; United Kingdom 
All from Denmark. 
All from United Kingdom. 


S 190; West Germany 28. 
cel 452, Switzerland 200. 


U.S.S.R. 36,498; Venezuela 6,065. 
Romania 88, France 0,889; 


Austria 136; Spain 19. 
Netherlands 34; Ireland 16; 
ce 19. 


Norway 8. 
Mainly from Spain. 


West Germany 552; United 
Kingdom 187; France 115. 
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Table 3.—Morocco: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 : du 
. uoi. Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond: 
Natura!!! value 8515 Ta 
Synthetic Cie = $1,964 =e 
T = E „ 
„ pieroe ograms — c E 
t and brine --§___________ 8 45 s France 38; West Germany 4. 
Sodium compounds, n.e.s. 
te, manufactured 8,773 11,236 5 Spain 6,306; United Kingdom 
Sulfate, manufacture 2,596 5,002 -. France 2,544; Spain 2,081. 
Stone, sand and gravel: 
Dimension stone: 
wees and partly worked .. 11 10 8 All from France. 
eee eee 149 196 -- Franes 115, Spain 60 
penis chic re e. " ce 115; Spain 60. 
Gravel and rem Pod s t eU 603 646 = Be ers 568; 
ae : 
and B AN EEE 919 1,076 M Belgium-Luxembourg 1,051. 
Sand other don metal barber —" 23,940 19,179 2 Beleium-Lusemboure 11 ,070; 
sr : ,920; United King- 
dom 2,950 
Sulfur: 
Elemental, „crude including native and 
byproduct |... thousand tona... 1,850 1,419 64 So Poland 254. 565; Canada 402; 
o. 
Sulfuric acid 2,015 51,031 á S 39,737; cee 11,276. 
Talc, steatite, soapstone, pyrophyllite __ 1, 1,552 " N 929. 
Luxem 54; 4; Spain 128. 
Other: Crude _________________ 18,184 18,236 A France 9,565; 2,802; 
Netherlands 2668 
MINERALS AND RELATED 
Carbon black kk 4,982 4,928 m Spain 3,499; West Germany 899. 
Anthracite and bituminous __ — 216,804 155,759 " United Kingdom 89,006. France 
13291 Belgium- Luxembourg 
Briquets of anthracite and bituminous i 
mera PHOT 8 — 4 s All from Spain. 
Lignite including briquetiss 1 Zs 
Coke and semicoke_ - --.----------— 27,607 22,944 x All from West Germany. 
Peat including briquets and litter 22 42 E ^w Germany 33; Netherlands 
Petroleum: 
Crude. thousand 42-gallon barrels . .- 29,935 32,985 = Saudi Arabia 14,479; Iraq 10,510; 
Kuwait 3,785. 
Refinery products: 
Liquefied petroleum gas 
do... 1,817 1,459 = Soter uN Kingdom 283; Italy 204; 
Gasoline do.... 849 61 = Netherlands 49; Belgium- 
Luxembourg 12. 
FFF 39 1 Z All from Netherlands. 
ricantn 8 214 115 (*) France 85; Netherlands 11. 
Residual fuel oil do- es 115 x All from West Germany. 
Bitumen and other residues 
do... 55 1 | @ Mainly from France. 
Petroleum co ke do 193 219 21 
NA Not available. 
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COMMODITY REVIEW 


METALS 


Lead and Zinc.—The Government agency 
for developing small mining enterprises 
within the Provinces of Errachidia, Figuig, 
and Ouarzazate, Centrale d'Achat et de 
Developpement de la Region Miniére du 
Tafilalet et de Figuig, acquired a $2 million 
portable lead-zinc processing plant from 
Sala International AB of Sweden, a subsid- 
iary of Allis-Chalmers Corp. of Milwaukee, 
Wisconsin, United States. The diesel-pow- 
ered caravan plant combined four process- 
ing sections—crushing, jigging, grinding, 
and flotation—and had a design capacity of 
20 tons per hour. The system also incorpor- 
ated a feed hopper and feeder, primary and 
secondary crushing, vibrating screen, and 
necessary belt conveyors and surge bins. 
The plant was initially located near the 
town of Errachidia on the eastern side of 
the Atlas Mountains, approximately 500 
kilometers northeast of Agadir. The limited 
ore reserves near Errachidia required selec- 
tive mining by local artisans. Average 
grades of 7.6% lead and 5% zinc were 
produced. When the area’s reserves become 
depleted, the portable plant would be dis- 
assembled and moved to a new site. This 
was the fifth caravan plant to be bought by 
the Moroccan Government. 


INDUSTRIAL MINERALS 


Cement.—Work continued on converting 
the industry’s cement manufacturing in- 
stallations to coal firing and dry processing, 
in an attempt to reduce energy costs. Con- 
version of the Société Ciments Artificiels de 
Meknes plant from wet to dry processing 
was completed in January, and coincided 
with the reopening of the plant’s coal facili- 
ties. Asment de Temara began conversion of 
its plant at Charbon to coal firing, and 
Morocco’s old Lafarge-Maroc cement plant, 
which utilized wet processing, continued to 
be phased out. Production at Lafarge-Maroc 
was reduced from approximately 830,000 
tons in 1983 to 310,000 tons in 1985. An 
expansion program at the Ciments d’ Agadir 
plant for adding a 1,200-ton-per-day produc- 
tion line was well under way at yearend and 
was expected to be completed by the end of 
1986. Completion of this third production 
line at Agadir would increase the plant’s 
total manufacturing capacity to 1 million 
tons per year. F. L. Smidth of the United 
Kingdom was to supply the dry process kiln 
and Folax cooler for the production line. 


Phosphate.—In recent years, Morocco’s 
phosphate monopoly, OCP, has concen- 
trated on two key aspects of developing the 
country’s phosphate reserves: additional re- 
serves to replace or augment existing mine 
operations, and the development of reserves 
in virgin territory. Following extensive ex- 
ploration activities, OCP has been able to 
reassess its phosphate rock resources, with 
reported estimated reserves to exceed 56 
billion tons. Approximately one-half of this 
total is accounted for in the Oulad Abdoun 
Plateau of the Khouribga District. The oth- 
er major reserve area is Meskala, with over 
35% of the country’s estimated reserves. 

During 1985, OCP operated phosphate 
mines in four regions of Morocco. Two open 
pit mines were active on the Oulad Abdoun 
Plateau within the Khouribga mining dis- 
trict. Five underground mines were also 
operated within the Khouribga District. 
Located on the Ganntour Plateau, the Yous- 
soufia mining district had two underground 
mines producing white rock, and two under- 
ground mines producing black rock. On the 
northern edge of the Ganntour Plateau, the 
Ben Guerir Mine, commissioned in 1980, 
produced rock concentrate in 1985 for the 
chemical fertilizer industry at Safi. A 
fourth active phosphate-producing area was 
the Bu Craa Mine in northern Western 
Sahara. 

Construction of a classification plant at 
OCP’s Khouribga phosphate preparation 
complex was completed and operational by 
yearend. The plant consisted of four cyclone 
air classifiers operating in two preparation 
lines. Each line was capable of processing 
400 tons of phosphate material per hour. 
Construction of the plant was contracted 
out by OCP and built by KHO Humboldt 
Wedag AG of the Federal Republic of 
Germany. 

Two of the planned eight 500-ton-per-day 
phosphoric acid units at the Atlantic Ocean 
port city of Jorf Lasfar were completed in 
1985. The units were part of OCP’s Moroc 
Phosphore III and IV fertilizer complexes, 
the construction of which began in 1984 and 
was scheduled for completion in 1987. Con- 
struction work on all eight of the phosphor- 
ic acid units was under way during 1985. 
The two units completed were expected to 
begin production early in 1986. At the same 
time, production of sulfuric acid was to 
begin at a new 750,000-ton-per-year plant 
within the Moroc Phosphore III complex. 
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The construction contractor for the phos- 
phoric acid units was Rhéne Poulenc Inc. of 
France, with engineering supplied by So- 
ciété Marocaine de Realisation Techniques 
et Ingenierie, 65% owned by OCP. Also 
under construction during the year at the 
Jorf Lasfar fertilizer complex was a l- 
million-ton-per-year diammonium phos- 
phate plant and a 184,000-ton-per-year 
triple superphosphate plant. 
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Coal.—Work began on the modernization 
of the Jerada anthracite mine in 1985. The 
principal contractor was the mine operator, 
Charbonnages du Moroc (CdM), with Union 
Miniére SA of Belgium as project consult- 
ant. In the first phase, 25 deep boreholes 
and 15 shallow boreholes were to be drilled 
in the eastern portion of the Jerada coal 
basin to prove out reserves and identify a 
location for a new vertical shaft. A second 
shaft was to be sunk in the center of the 
coalfield. Within the underground mine, an 
estimated 14 kilometers of new develop- 
ment tunnels were to be driven, and mech- 
anized mining equipment was to be in- 
stalled throughout the mine. Aboveground 
project work was to include installation of 
coal screening and washing equipment, as 
well as construction of a 2-kilometer-long 
coal conveyor belt. Financing of the project 
was being provided through four sources: a 
$27 million loan from the International 
Bank for Reconstruction and Development 
(World Bank); $26.5 million from the Gov- 
ernment coal agency, CdM; $12.9 million 
from the Federal Republic of Germany; and 
$7.9 million from France. 

Natural Gas.—The Government contin- 
ued with plans to install a gas gathering 
and treatment complex in the Essaouira 
Basin. Four completed gas wells in the 
Mescala Field were expected to supply 
200,000 cubic meters of gas per hour to the 
proposed treatment plant. Condensate liq- 
uids separated out at the plant were slated 
to be piped to the Youssoufia phosphate 
beneficiation plant to power drying and 
calcination units. The cost of the project, 
which included laying of pipe to Youssoufia, 
was estimated by ONAREP at $6 million. A 
contract for the project was expected to be 
awarded by ONAREP early in 1986. 

Oil Shale.—Another energy feasibility 
study of the Timahdit oil shale deposits in 
northern Morocco was begun at yearend by 
Kraftwerk Union (KWU) of the Federal 
Republic of Germany. The project could last 
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from 2 to 6 years, depending on results from 
the study's phase I laboratory analyses, 
scheduled for completion in 1987. The con- 
tract for the study was signed with Moroc- 
co's state agency, Office Nationale de Re- 
cherches et de l'Exploitation des Pétroles 
(ONAREP), which had been actively involv- 
ed in researching the energy potential of 
the country's oil shale and tar sand deposits 
since 1981. Through funds secured from 
the World Bank, Davy McKee Ltd. of the 
United Kingdom studied developing the 
Timahdit deposits in the early 1980's. Ow- 
ing to falling petroleum prices, Davy McKee 
closed out its experimental operations in 
1984 stating that an extraction operation of 
any size would be uneconomical for the 
foreseeable future. 

The first phase of the KWU program was 
to study the oil shale's chemical properties 
at KWU's laboratories at Erlangen in the 
Federal Republic of Germany. If the test 
resulted in the development of an economi- 
cal bench-scale extraction process, then 
second-phase activities were to entail oper- 
ating a 100-ton-per-day pilot plant. The pilot 
operation would be undertaken by KWU at 
Timahdit. The cost of both phases was 
estimated to be $7 million, and was to be 
financed solely by KWU. 

Petroleum.—Australia’s Broken Hill Pty. 
Co. Ltd. (BHP Petroleum) signed an explo- 
ration agreement in July with Morocco's 
state agency, ONAREP, for a 5,000-square- 
kilometer concession offshore Western Sa- 
hara. The agreement for the offshore Dakh- 
la concession was the first petroleum ex- 
ploration contract involving the disputed 
Western Sahara territory. BHP Petroleum 
was committed to conduct 1,000 line kilome- 
ters of seismic survey work, which was to 
cover an estimated 18-month period. Upon 
completion and analysis of the survey re- 
sults, a decision on whether to do explora- 
tory drilling or relinquish the concession 
would be made. The contract between BHP 
Petroleum and ONAREP was the 1st ven- 
ture for BHP outside of Australia and 
North America, and the 14th exploration 
contract signed by ONAREP since the agen- 
cy's establishment by the Moroccan Govern- 
ment in 1981. 

In an area immediately to the north of 
the Dakhla concession ONAREP con- 
tracted with the Geophysical Co. of Norway 
to conduct a preexploration study of all 
available geotechnical data. Followup 
studies could include 10,000 square kilo- 
meters of area in the North Dakhla and 
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Boujdour waters, with seismic studies cover- 
ing a minimum of 1,500 line kilometers. 
Also, during July, an exploration agree- 
ment between ONAREP and a consortium 
consisting of Pennzoil International and 
Rutherford Inc. of the United States and 
Maersk Olie og Gas of Denmark, was signed 
for a 5,000-square-kilometer area in the 
high plateau of northeastern Morocco. Also 
during the year, Amoco International com- 
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pleted drilling two offshore exploration 
wells. One was in a southern concession off 
the coast of Tan-Tan, while the other was 
along the northern coastline. Both wells 


were dry. 


1Physical scientist, Division of International Minerals. 


necessary, values have been converted from 
Moroccan dirhams (DH) to US. dollars at the rate of 
DH10.46 = US$1.00. 


The Mineral Industry of 
Namibia 


By George A. Morgan’ and Francis E. Shafer? 


In 1985, the Namibian mining industry 
performed well in terms of increased output 
and sales of mineral commodities such as 
lead, tin, lithium minerals, silver, and salt. 
Diamond, copper, and zinc production de- 
clined slightly. The value of mineral sales 
increased, owing to the lower rand-U.S. 
dollar exchange rate. The industry's contri- 
bution to the gross domestic product (GDP) 
in 1985 was estimated to be in excess of 
30%, compared with 26% of a GDP of about 
$1.4 billion in 1984. Mining constituted 39% 
of total private sector contribution to the 
GDP in 1984, the latest year available. 
Direct taxes to the state were up, owing to 
generally higher corporate profits. Taxes 
paid to the state in 1985, including special 
diamond taxes, increased 23% in terms of 
rand value, and made up 21% of the $711.5 
million in total taxes collected. Base metal 
mines pay 4296 of their taxable profit to the 
National Treasury. Contributions from the 
Republic of South Africa to total revenue 
collected was about $200 million, and this 
was in addition to total taxes collected. 

Despite the unsettled political situation, 
there were no strikes or work stoppages in 
1985 in the mining industry under the 
transitional government. The Chamber of 
Mines proposed changes in the Wage and 
Industrial Conciliation Ordinance, and the 


Department of Economic Affairs was in- 
volved in updating the mines, works, and 
minerals regulations, but suspended the 
action pending the report of a commission 
studying mining practices in Namibia. 

Employment in mines and quarries was 
14,869 compared with 15,624 (revised) in 
1984. Basic salaries and wages paid, exclud- 
ing fringe benefits, were up almost 1096 in 
rand to nearly $70 million. Total expendi- 
tures in Namibia by mining companies for 
operations and capital investment were 
$148 million. About $8.4 million was spent 
on education and community development. 
Expenditures for exploration fell from $10.5 
million in 1984 to $2.9 million in 1985, 
partly owing to restrictions on purchases of 
new equipment and the completion of 
trenching and drilling programs in 1984. 
New concession grants issued rose to 33, 
mainly in the Karibib area for possible gold 
occurrences. New claims registered had 
been at the level of about 217 for each of the 
past 3 years, and prospecting licenses issued 
rose to 210 compared with 167 in 1984. 
Many of these licenses were issued to pri- 
vate miners and prospectors who were 
being encouraged to work small mineral 
occurrences that would not qualify for ma- 
jor capital investment. 


PRODUCTION AND TRADE 


There were 33 operational mines in Na- 
mibia producing 30 minerals, and the mines 
in size from the largest open pit 
uranium mine in the world to small single 
prospector and miner operations. The major 


mineral commodities in decreasing order of 
production value were diamond, uranium, 
copper, silver, lead, tin, zinc, gold, and salt. 
Multinational corporations such as Rio Tin- 
to Zinc Corp. Ltd. (RTZ), Newmont Mining 
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Corp., Gold Fields of South Africa Ltd., 
Anglo American Corp., and South African 
Iron and Steel Industrial Corp. Ltd. (Iscor) 
continued to be the main sources of capital 
for capacity expansion, exploration, infra- 
structure, and education. Production of 
many minor commodities such as agate, 
dioptase, gypsum, marble, rose quartz, and 
tourmaline was by private ownership. Pro- 
duction statistics for this expanding sector 
of the mining industry were generally un- 
available. Most semiprecious minerals were 
cut or otherwise upgraded and then export- 
ed. 

Detailed data on foreign trade were un- 
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available. Namibia is part of the Customs 
Union, which includes Botswana, Lesotho, 
the Republic of South Africa, and Swazi- 
land. Total merchandise exports in 1984, 
the latest year available, were valued at 
$1.08 billion, nearly matching imports val- 
ued at $1.09 billion. Total Namibian exports 
to the United States in 1984 were valued at 
$2.6 million, of which $2.2 million was 
mineral related. Exports of minerals to the 
United States in 1985 were valued at $5.4 
million, and U.S. exports of mineral com- 
modities to Namibia were valued at less 
than $200,000. 


Table 1.—Namibia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985* 
METALS 
Arsenic, white 1,870 1,895 1,126 2,504 2,471 
Cadmium metal, refined ____-___..__________ = 110 51 40 58 
Columbium and tantalum: 
Tantalite concentrate, gross weight _ — kilograms _ 11,000 8,900 2,800 6,600 4,600 
Coffin, output, metal content of concentrate 46,185 49,800 50,447 47,406 48,036 
CCC ² AAA des 39,719 49,767 54,238 46 436 43,295 
Gold, metal content of smelter products troy ounces. *6,000 7,895 7,459 6,302 6,231 
Mine output, metal content of concentrate ,900 82,900 88,461 255 34,640 
rM ERR LP PE OR 41,729 40,590 85,416 28,930 88,511 
Silver: Mine output, metal content of concentrate 
thousand troy ounces. — 3,456 2,812 3,535 3,255 3,400 
Tin, mine output, metal content of concentrate 1,228 1,826 *1,400 906 984 
Uranium, U- Os content of ooncentrate 4,681 4,454 4, 450 4,400 4,000 
Zinc, mine output, metal content of concentrate 29,600 *32,200 83,526 32, 195 80,232 
INDUSTRIAL MINERALS 
Diamond:* 
nF! ACE e thousand carata . _ 1,186 963 915 884 865 
Industrialdlν² 2 LL LLL ss do... 62 51 48 46 45 
„ ee do... 1,248 1,014 963 930 910 
ARCU OR 8 NA 1,150 600 c: iar 
Limestone and marbe 18,400 121, 400 15, 400 23,400 31,600 
Lithium minerals: 
Amblygonite - —..........-....--..--. NA 80 50 60 50 
Lepijolil6 emn ARR NA 60 80 20 110 
| li MEMENTO NK NA 900 700 800 1,800 
l iu ³ A A 1,268 1,040 780 880 1,960 
ööÄ⅛; eade nee Ea E LE LE e c es 100 90 aes 
T rM ͤ J ar ee cee 3,500 150 20 300 
JJ ³ Kd ĩ eee OIE 193,000 184,000 136,900 88,000 152,300 
Sulfur, S content of pyritic concentrate 8,361 58,209 80,719 104,454 ,000 
Wollastonite 444 a 1,300 1,100 Se aes 
*Estimated. FRevised. N : N n available. 


Table includes data available through May 15, 1 


vu compiled om the Annual Report i the ep rtg of Mines of South West Africa/Namibia and om 


reports as follows: 
144.0 dur, Falconbridge N Nickel Mines Ltd., Rio Tinto Zinc 


y annual reports for calendar years. Details on 


: é paii 
are estimates, assuming output to be 9596 gem quality. 
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COMMODITY REVIEW 


METALS 


In addition to the major mineral commod- 
ities listed in table 1, and for which produc- 
tion data were generally available, there 
were a number of minerals produced by 
small private enterprises for which no sta- 
tistics were published. Among these were 
agate, amethyst, aragonite, dioptase, gyp- 
sum, marble, and tourmaline. 

Copper.—Tsumeb Corp. Ltd. (TCL) was 
the largest copper producer in Namibia, 
and operated the Asis West, Kombat, Otji- 
hase, and Tsumeb Mines in 1985. TCL also 
opened the Asis East Mine in the Kombat 
ore complex. TCL’s blister copper sales to- 
taled 41,281 tons compared with 38,618 tons 
in 1984, and company net earnings rose to 
$9.4 million compared with a loss of $5.56 
million in 1984. A single reverberatory fur- 
nace operated at full capacity, producing 
43,295 tons of blister copper. An excess of 
4,316 tons of copper in concentrates was 
shipped to the Republic of South Africa for 
smelting by O’okiep Copper Co. Ltd. Small 
private copper producers generally sold 
their concentrates to TCL for processing. 

The Tsumeb Mine continued to expand 
ore production, with the underground 
crushing, milling, and pulp-pump section in 
the upper levels yielding 78,000 tons of 
finely ground ore. Recovery had declined 
because of an increased proportion of non- 
flotable oxide copper minerals in fine ore. A 
trial gravity separation process was being 
tested to improve recovery. The Matchless 
Mine, closed for the second consecutive 
year, was allowed to flood after removal of 
shaft and pump station equipment. Mill 
plant and equipment purchased from the 
closed Oamites Mine was installed at the 
Tsumeb smelter for processing reverberato- 
ry slags containing copper and silver. Cost 
of the slag reprocessing plant was $1.1 
million, and mill throughput at yearend 
1985 was 20,000 tons per month. Initial 
head grades were reported at 1.3% copper 
and 3.2 troy ounces of silver per ton. 

Exploration costs were about $1.4 million, 
and total ore reserves in thousand tons and 
average percent copper content at yearend 
were Otjihase Mine, 8,297 at 2.3%; Tsumeb 
Mine, 5,498 at 3.27%; Matchless Mine, 2,076 
at 2.38%; Asis West Mine, 2,015 at 4.16%; 
Kombat Mine, 1,481 at 1.48%; and the Asis 
East Mine, 329 at 2.5%. 

Metorex Mining Co. shut down the Oam- 
ites Mine owing to depletion of ore reserves, 
but continued to operate the Klein Aub 


Mine. The Klein Aub Mine produced about 
20,000 tons of ore per month at a grade of 
2% copper. 

Lead.—The Tsumeb Mine of TCL was the 
main supplier of lead, followed by the Rosh 
Pinah Mine of Imcor Zinc (Pty.) Ltd. Lead 
concentrate production from the two mines 
was up over 13,000 tons. All smelting was by 
the Tsumeb smelter, which also processed 
custom concentrates from offshore suppli- 
ers. A $1 million plant was under construc- 
tion at the smelter to improve the recovery 
of lead and silver. Other products expected 
to be recovered by the plant were antimony, 
tin, and sodium hydroxide. Operation of the 
plant was planned for late 1986. Total 
proved ore reserves for the Tsumeb Mine 
were 2.9 million tons grading 4.57% lead, 
and total proved, probable, and possible 
reserves for the combined Asis East, Asis 
West, and Kombat Mines were 3.8 million 
tons grading 2.03% lead. 

Tin.—The Uis Mine was owned and op- 
erated by Industrial Minerals Mining Corp. 
(Pty.) Ltd., a 100% subsidiary of Iscor. All 
concentrates produced, grading about 68% 
tin, were shipped to Iscor for smelting at 
prices determined by the average of London 
Metal Exchange prices. The tin was primar- 
ily for use in tinplating at the company’s 
Vanderbijlpark works near Johannesburg. 
The waste-to-ore ratio of the pegmatite 
material mined was 3.5 to 1, yielding about 
1 kilogram of recoverable tin metal per ton 
of ore. About $250,000 was paid annually to 
about 200 tribute workers who recovered tin 
by hand cobbing and winnowing in inactive 
quarries, waste dumps, and small high- 
grade pockets in and around the main 
working areas. Because of the low grade of 
the deposit and costs for infrastructure, the 
operation has only broken even for the past 
10 years, with no dividends paid over that 
period. Proven reserves were 60 million 
tons averaging 0.142% tin. Iscor was spend- 
ing about $3 million to increase mine and 
concentrator output 30% by midyear 1986. 

Metorex Mining purchased the Tintan 
Mine of Tintan (Pty.) Ltd. in August 1984, 
and formally opened the mine in June 1985. 
The Tintan Mine was near Uis in southern 
Damaraland. Ore reserves as of February 
were 100,000 tons, mainly in the existing 

area. 

Drilling was planned for recently mapped 
surface areas. Output was about 10,000 tons 
per month of ore yielding 14 to 15 tons per 
month of concentrate, which was bagged 
and sold to Iscor’s Uis Mine. 
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Zinc.—The Rosh Pinah Mine and the 
Tsumeb Mine were the only producers of 
zinc in Namibia. Most of Rosh Pinah's 
output was shipped to Iscor's Vanderbijl- 
park works for refining and use. Some spot 
sales of concentrate were made to overseas 
customers and were shipped via Walvis 
Bay. A successful exploration program at 
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the Rosh Pinah Mine was followed by com- 
mencement in April of a 25% increase in 
mine production capacity at a cost of about 
$2.05 million. Completion was planned for 
March 1986. The Rosh Pinah Mine had 
proved and probable reserves sufficient for 
20 years of production at current output 
levels. 


Table 2.—Namibia: Gross weight and elemental content of ore and concentrate produced 
in 1985, by mine 


(Metric tons unless otherwise specified) 


Elemental content 
; Gross ; 
Mine À Silver 
weight Copper Lead Zinc Sulfur (troy 
ounces) 
Asis East: 
Om so oo TT 5,446 89 28 8 NA NA 
Concentrate: Copper, 211 56 10 M NA 8,656 
Asis West: 
ONG momo Lc eL Dres 182,679 8,074 2,868 e NA NA 
Concentrate: 
CONNOR = ß ee 21,845 7,408 1,528 ENS NA 159,429 
2222 y 1,988 221 987 —— NA 6,542 
Klein Aub: 
Om ouium diete E a E. ,000 4,100 SES FE NA NA 
Concentrate: Copper _—----------------- 10,400 sone m -- 225,065 
t: 
3232222 ⁵³ĩ NE ³ꝛ w.] ĩðͤ K ĩ RET NER 143,963 5,111 1,828 oe NA NA 
Concentrate: 
Copper!r 18,564 4,541 852 zx NA 142,166 
. Leal JJ) ͤ0u0 undĩ 8 1,820 146 666 8 NA 4, 
))))fõöͥõõõĩöĩ·[ ð . S MUSICA 882,741 15,789 8 -— 146,896 NA 
Concentrate: 
CODON e AAA ⁊ eee 55,006 14,918 c AL 19,054 128,794 
Peng luc ul ae 174,868 831 nen HR 664 3 
Rosh Pinah: 
ONO) onus ie ue .... 88 147,000 NEN 11,600 83,800 NA NA 
Concentrate 
/; Lt ae m 17,490 = 8,273 €670 NA 450,110 
L6 ee a y E E UE Lu 55,167 m 4, 400 30,232 NA 510, 000 
Tsumeb: 
ne ete bi ee 615,063 18,882 28,495 7,881 NA NA 
Mer iius 41,896 11,764 3,781 NA 1, 136,856 
pper------------------------ , 7 = < , 
Leal. mop Por PONE PCR EROR g 58,864 4,456 14,415 1,981 NA 641,564 
Total: 
O o ons S Ee XX 52,595 89,819 41,181 146,896 NA 
Concentrate LLL ccc cc XX 48,096 84,923 82,833 107,718 3,404,052 
*Estimated. NA Not available. XX Not applicable. 


INDUSTRIAL MINERALS 


Diamond.—Output was by Consolidated 
Diamond Mines (Pty.) Ltd. (CDM), a wholly 
owned subsidiary of De Beers Consolidated 
Mines Ltd. Marketing of diamonds was by 
De Beers Central Selling Organization. Pro- 
duction of ore was 8,178,000 tons in 1985 
compared with 7,550,000 tons in 1984, and 
overall mine grade was 11.12 carats per 100 
tons compared with 12.32 carats per 100 
tons in 1984. Overburden stripping amount- 
ed to 20.54 million tons in 1985 compared 
with 19.33 million tons in 1984. 

CDM's No. 3 conglomerate crushing and 
treatment plant remained closed, and the 


No. 4 conglomerate treatment plant was 
operated at a reduced rate, treating heavy- 
medium-separated cone tailings. Also closed 
were two field screening plants and a sam- 
pling plant. There was no overburden strip- 
ping, mining, or treatment of run-of-mine 
ore in the No. 4 plant area. Mining in the 
area was projected to recommence in early 
1986 following depletion of the tailings 
dumps. CDM constructed a trial suction 
dredge for mining deep waterlogged over- 
burden, and commissioned two bedrock vac- 
uum cleaning units for increased security in 
addition to higher productivity. Small re- 
concentrating plants were installed in the 
heavy-medium sections of the Nos. 1 and 4 
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plants to improve recovery. A unit to treat 
high specific-gravity tailings from the cen- 
tral recovery plant was also under construc- 
tion and was due to be commissioned in 
midyear 1986. Overall, CDM’s mining and 
recovery methods were projected to recover 
about 98% of the original estimated car- 
atage of a mining area during mine life. 

Lithium.—Output of lithium minerals 
was up sharply following the purchase of 
SWA Lithium Mines (Pty.) Ltd. by United 
Technical Equipment Co. (UTEC) of the 
Republic of South Africa in April 1984. 
UTEC purchased the company from its 
major shareholder Klóckner & Co. of the 
Federal Republic of Germany, with 1096 
remaining with the mine manager. The 
company operated the Rubicon Mine near 
Karibib. UTEC's initial investment was 
about $50,000, mainly for labor and sup- 
plies. About 90 workers were employed in 
mainly hand-cobbing operations from 4 peg- 
matite deposits at the rate of 150 to 200 tons 
per month. Petalite was the main lithium 
mineral mined, followed by lepidolite and 
amblygonite. 


MINERAL FUELS 


Namibia remained totally dependent up- 
on imported refined petroleum products for 
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domestic use. Possible local sources of crude 
petroleum and coal were under study. 

Rossing Mine, operated by RTZ, had a 
lower uranium production and a reduced 
labor force in 1985, owing to the weak 
international market for uranium. Output 
was exported under long-term contracts. 
Based on 1985 reserves and the production 
rate, the mine had a life of 25 years. The 
Industrial Development Corp. (IDC) of the 
Republic of South Africa sold an undis- 
closed number of its shares in the operation 
to the Central Authority of the Territory of 
Namibia. The latter administration was 
expected to be turned over to a group of 
Namibian political parties that would 
subsequently own a portion of the Rossing 
Mine. RTZ held 46.5% of the equity and 
about 26.5% of the voting rights in the 
mine, with the IDC reportedly holding over 
50% of the voting rights owing to the 
weighted per-share value. The sale was 
another step in the transfer of control in the 
territory to Namibian authorities. 


1Physical scientist, Division of International Minerals. 
ional Resource Officer for Southern Africa, U.S. 


*Regi 
De ent of State. 
ere necessary, values have been converted from 
South African rands (R) to U.S. dollars at the rate of 


R1 = US$0.6954 for 1984 and R1 = US$0.4564 for 1985. 
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The Mineral Industry of the 
Netherlands 


By George A. Rabchevsky: 


The metals processing industries of the 
Netherlands, especially those of steel, alu- 
minum, cadmium, lead, and zinc contrib- 
uted significantly to the total gross national 
product (GNP). Mining, on the other hand, 
played only a small role in the minerals 
economy owing to the lack of indigenous 
base minerals resources, except for some 
cement raw materials. Natural gas was the 
Netherlands only plentiful natural re- 
source, which continued to be exploited 
effectively and which continued to be of 
great economic importance to the country. 
The sales of natural gas to neighboring 
European Economic Community (EEC) 
member countries, and of processed metals, 
transshipped through excellent shipping fa- 
cilities, made up a sizable portion of the 
Netherlands income. The Hoogovens IImui- 
den BV (HD, the Netherlands only major 
Steel producer, is situated on the coast with 
its own docking and shipping facilities. 
Without its foreign trade and its aggressive 
marketing efforts, the mineral industry of 


the Netherlands would not be as significant. 

The Netherlands total GNP continued its 
moderate growth, about 2% in 1985, and 
amounted to over $128 billion* at current 
prices. Following a rise in business invest- 
ment in 1984, private consumption has also 
contributed toward the increases in real 
GNP, while unemployment at 790, 000 
workers dropped slightly, although still 
high at 12.5% of the labor force. Inflation at 
2.5% was at its lowest level since the 1950's, 
but the budget deficit remained at about 
1%. The Government remained the largest 
spender, taking almost 62% of national 
income. 

The Netherlands Government and pri- 
vate firms invested over $3 billion in re- 
search, which was 2.1% of the country's 
GNP. The scientific research budget as a 
share of the GNP rose continuously from 
1.96% in 1980 to a projected 2.18% in 1986, 
mostly within the industrial sector, includ- 
ing the minerals industry. 


PRODUCTION 


Reports attributed the moderate perform- 
ance of the Netherlands mining industry 
and public utilities to the severe winter. 
Production peaked in the first quarter, but 
decreased over the next two quarters. In- 
dustrial production rose by about 2.5% in 
the first 9 months of 1985, with manufactur- 
ing production, excluding mining and pub- 
lic utilities, up almost 3.5% over this period. 
The production of metals and energy 
decreased, however, and some performed 


even more poorly than in 1984. The produc- 
tion of pig iron, crude steel, and steel 
semimanufactures declined slightly, after 
all had posted significant gains in 1984. The 
production of lead increased for the second 
consecutive year, but that of zinc subsided 
after an escalation for the past 9 years. The 
Netherlands lacked sophisticated facilities 
for special and rare metals and was not a 
significant producer of such commodities on 
the world basis. 
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Table 1.—Netherlands: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


618 
Commodity? 
METALS 
Aluminum: 
Cadmium metal i 
Ore sintered (from imported ore) . thousand tons. — 
Pig iron PEREISA ORE eR ag SE oe do- 
Steel, crude % pM: MN 
Smelter ·¹˙wr——ꝛ— emi Es 
Refined: 
Primary 2222-2 AAA 
Secondarĩ/7r/˖/ 
ORO is St wk ⁊ͤ . ee 
gy eas 
JJ) ↄ˙ 
Zinc (slab), primar: 
INDUSTRIAL MINERALS 
Cement, lie thousand tona.. 
F . NE 
Salt, all types 8 
Sand, industrial ͤͤ4«4éõé,? » ee 
Sodium compounds, n.e.s.:* d 
Sulfate, aynthesti - da- 
Elemental uct:* 
Of PFW do- 
Of petroleum and other forma eer 
11700. ˙ ae do- 
Sulfuric acid, 100% H3804 --------——- do- 


VVT thousand tons. 
Manufactured, all types: . million cubic feet 
Natural, gross do- 


Natural gas liquids thousand 42-gallon darrela 
thousand tons. _ 


TCU thousand 42-gallon barrela. .. 
Refinery ucts: 
ine, motorr— ~~ do... 
Jet fuel do 
a i ash aad (). ERR da- 
Distillate fuel oil ouium 
Residual fuel oi] . ie. 
Kant | le EL —" 
Liquefied petroleum gas do 
Naphtb˖amzazada - TOR 
Bitumen S 
FTT da 


*Estimated. Preliminary. ‘Revised. 
Table includes data available through June 1986. 
*In addition to the commodities listed, a variety of 


*Revised to zero 
Coke oven and blast fürnace gaa 


Stel ct lated prostacta one, celle, Niel and Rasen included with linked eod cts 


1981 


1982 


1988 


1984? 


1985° 


033 
2201, 712 
22911 
32/596 
4,154 
318 994 


880 
45 


crude construction materials (clays, gravel, and stone) are also 
produced, but output is not reported, an available information is inadequate to make reliable estimates of output levels. 
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TRADE 


The Netherlands is by tradition a trading 
country with over 60% of its national in- 
come derived from trade. Trade growth 
continued, led by the country’s major trad- 
ing partner, the Federal Republic of Ger- 
many. Exports were up 11% and imports 
were up 1396 during the first three quarters 
of 1985. Exports growth was spread across a 
broad range of products with the strongest 
increase in exports of mineral commodities, 
steel products, organic chemicals, etc. Ex- 
ports of metals, which accounted for almost 
25% of total exports, increased by 9% in the 
first 9 months of 1985, compared with 10% 
in 1984. The Netherlands continued to be a 
major exporter of indigenous natural gas to 
neighboring countries, and of steel, which it 
exported worldwide. Imports of raw materi- 
als and semimanufactures accounted for 


over 60% of total imports and increased 4% 
in 1985. Most of the trade traffic went 
through Rotterdam, the world’s largest sea- 
port. Other Netherlands ports also provided 
facilities for storage and stockpiling of raw 
materials, which were reexported by client 
countries. 

The Netherlands remained an important 
trade and investment partner of the United 
States. U.S. exports included natural bo- 
rates, coal, germanium, magnesium, molyb- 
denum, petroleum coke, and other commod- 
ities. The Netherlands imported various 
metal and industrial mineral commodities 
from the United States, but in small quanti- 
ties. The Netherlands was one of the few 
countries with which the United States had 
a large trade surplus. 


Table 2.—Netherlands: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Alkali and alkaline-earth metals: 
i metals 7 
Alkaline earth metals 24 
Aluminum 
Ore and concentrate 3,490 
Oxides and hydroxides 51,883 
Ash and residue containing 
aluminum —__ ~~~ ~~ _-_ 7,095 
Metal M alloys: 
HEC MUTET PU ERR 80,201 
9 S se 433,281 
Semimanufactures E 106,810 
Antimony: 
Oxides. ~~ ~~ 226 
Metal including alloys, all forms 18 
acid 1 
including alloys, all forma 39 
Bismuth: Metal including alloys, all 
hh A enc 74 
55 Metal including alloys, all "T: 
Chromium: 
Ore and concentrate 18,608 
Oxides and hydroxides 285 
Metal including alloys, all forms 58 


See footnotes at end of table. 


Destinations, 1984 
1984 j 
3 Other (principal) 
5 _. NA. 
2 -- NA. 
5,509 842 Belg eire 2,821; Germany 529. 
65,039 45 uy 728. 455; United 
aes 8,492; taly 8,217. 
9,847 m West Germany 7,252; 1,895; 
tein y Spain 
93,258 68 West Belgian tax 56,050; 11 5 
279,020 3.267 um-Luxembourg 119,204; 
p 15,659; West Germany 
107,843 5,207 Wort te Germany 114.775 Usum. 
Luxembo nited King- 
dom 14 073. 
184 NA ee Germany 108; France 20; India 
160 -— bal Germany 58; Be 
uxembourg 50; Poland 29. 
3 -- NA. 
177 54 France 65; West Germany 24. 
59 E MESE 33; West Germany 8; Spain 
841 um France 331; West 232; 
—— 
21,377 E France 6,639; West Germany 6,072; 
290 3 Tee Kin 125; West 
84 eo Germany 
518 12 West est Germany 297; 8 86: 
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Table 2.—Netherlands: Exports of selected mineral commodities: —Continued 


Cobalt: 


Ash and residue containing cobalt 

Metal including alloys, all forma 
Columbium and tantalum: 

Ore and concentrate 

Ash and residue containi 

columbium and/or tantalum .. _ _ — 

Metal including alloys, all forms, 

um 


incl all t 
Mota: uding 55 


troy ounces. 


Tubes, pipes, fittingsdo. .... 


See footnotes at end of table. 


(Metric tons unless otherwise specified) 
1983 1984 United 
States 
88 60 ie 
198 1,167 ND 
158 259 92 
29 74 TN 
20 1,149 zr 
9 1 0 
MEN 1,118 S 
148 163 NA 
2,149 1,247 NA 
4,808 6,548 8 
59,055 62,448 1 
8 7,585 1,408 
58793 59,150 17,947 
$872 $31 $25 
$94,743 $20,551 $602 
155,556 98,889 1,718 
18,795 45,316 18 
55 16 23 
1,522 1,684 ad] 
18,208 8,977 NA 
3,308 4,087 zie 
14 562 "S 
145 88 M 
650 8 em 
4 (*) -— 
— 115 ices 
5,167 18 mad 
8,026 158 25 
229 208 ae 
1,686 2,8919 251 
456 458 19 
1,550 1,197 169 
101 128 ad] 
40 28 3 
61 71 2 
888 446 29 


West many 18; United Kingdom 
18; France 10. 
Finland 626; West Germany 209; Nor- 


daran 85; France 23. 
U.S.S.R. 71. 


NA. 
West Germany $17,038; Spain $1,258; 
am icy = $1,105 


United 50,785; West Ger- 
many 18,199; Switzerland 8,965. 
West toa eene: France 2,559; 

A ia 24. 


West Germany 624; Belgium- 
Luxembourg 386; India 179. 


West ay 7,457; Denmark 614; 
Morocco 200. 


Rei efr rent 
um- : 

NA. 

NE Germany 70. 

W 106; Japan 22. 
West 3 180 


Nh a el Italy 232; Greece 


Belgium- 120; West Ger- 
many 107 United Kington 40. 

Be gium Lan United Ki j 217. 
West Germany ; 


54; Switzerland 36; 
Belgium-Luzembourg 11. 
Italy 28; West Germany 3; Portugal 1. 
West Germany 20; Fame 
West 107; jum- 
59; United Kingdom 
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Table 2.—Netherlands: Exports of selected mineral commodities' —Continued 


Destinations, 1984 
Commodity 1983 1984 United 3 
States Other (principal 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
ufactures —Continued 
Castings and forgings, rough 
thousand E 22 19 ) Belgium- ae 10; West Ger- 
l many 5; U nited Kingdom 8. 
Orid aM Rm 6,524 9,109 DN n t Germany b, 105; Italy 1,264; 
Ash and residue containing lead 023 740 83 5 
: " Lusembour Baigiu. Germany 
ee 25946 30,024 I8 — West Germany 21,570; Belgiun 
FCC Y um- 
U d 18,197 15,978 218 West Germany um Belgium- ig 
nwrought _____________ 
Lazembourg 1,590; 390. United nited King- 
Semimanufactures .......- 1,784 1,951 1 Norway 898; West Germany 829; 
Belgium-Luxembourg 274. 
Lithium: Oxides and ides |... 145 14 NA France 10. 
ium: Metal including alloys: 
JA ea 946 1,562 188 Italy 687; ae Germany 508; United 
Unwrought___...._________ 7,608 069 12 West 4,459; United King- 
i S Sots 
Semimanufactures 16 44 ()  Belgium-Luxembourg 9. 
Ore and concentrate, metallurgical- 
ea en eee ae S MES ICM S 43,208 46,597 x ai rog od ry 
th Africa 8,001; 01 France 3 Du 
JJ hail 8 245 216 8 Mme 100 
Metal including alloys, all forma 2,257 1,490 Te West Germany 406; ; Norway 811; 
Mercur 76-pound flaaka — 12,125 12,188 899 United 2,089. West Ger- 
many 1, Hungary 1.740. 
um: 
and concentrate 8, 905 15.801 5 vnde EE rr Austria 8,751; 
Oxides and hydroxides . _ . ___._- 1,504 1,681 NA Austria 1 1,245; Belgium-Luxembourg 
; United ted Kingdom 93. 
Ash and residue containing molybde- 
CCC Eee 121 482 NA Uniten Bete 160; West Germany 
22; um-Luxembourg 98. 
Metal including alloys: 
J uc 12 21 — West Germany 6. 
Unwroughʒt ------ 17 5 NA United Kingdom 3. 
i manufacture 155 90 NA Beigi -Luxembourg 63; France 6; 
pain 6. 
Nickel: 
Matte and spe - 2,182 2,768 NA NA. 
Lau and residue containing nickel. 2311 2441 West Germany 868; United Kingdom 
idue con alee ; 
8 607; France 255. 
Sl A See 2,206 3,015 18 Finland 1,462; West Germany 670; 
Unwrought ------------- 2,018 426 — Austria 69; France 67; West Germany 
Semimanufactures 1,514 285 2 West Germany 76; France 87; Italy 
Platinum-group metals: 
Waste and A 
value, thousands $16,840 $16,978 SE Belgion Wane Luxembourg $7,758; France 
974; West Germany $2,644. 
Motai including alloys, unwrought 
ounces. — 62,860 18,346 1,266 West 48,953; France 9,470; 
Rare-earth metals including alloys, all $ 
Rhenium: Metal including alloys, ali pu 
3 value, thousands. .. $3 $8 NA NA. 
Selenium, elemental . ... .......- 5 10 NA United Kingdom 6. 


See footnotes at end of table. 
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Table 2.—Netherlands: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1988 1984 
ty gaen Other (principal) 
METALS —Continued 
Waste and sweepings* 
value, $20,812 $9,211 $840 Spain $4,850; West Germany $2,150. 
— including alloys, unwrought 
thousand x 120 8 18 West 199. 
M troy ounces. 5, ,880 Germany 4175 ; Borgini. 
Ore and concentrate 844 824 Ls nua go bourg 808; United 
%% WWW 18 14 NA es eens 1; West Ger- 
Ash and residue containing tin 856 1,762 NA West Germany 1,860; Denmark 891; 
Metal including alloys: 
EE IRE See eee ar 177 225 -- West Germany 111: Denmark 48; 
Unwrou ht! 8,411 4,154 5 West Germany 1,828; France 1,058; 
um- : 
Semimanufactures ........ 841 928 West 8 : 
© Luxembourg 140, ec 
per 41,600 41,659 NA United Kingdom 14,764; West Ger- 
many 488 ; Romania 4,500. 
Ox AA 8,715 4,280 NA sar r yma 
Ash and residue containing titanium zc 121 __ United Kingdom 25. 
Metal including alloys: 
FB 8 99 — I eee ee 
5 88 16 West y 11; 
m @) 2 United Kn L 
Gand trate ..--------— 629 451 -. Wes a 
concen 15 din 1 Tv" pus d 
Oxides and hydroxides . _ _ . _._ à 23 ~- NA. 
Ash and residue containing tungsten 29 29 NA Wo Germany 16; United Kingdom 
Metal incl l 
nest i ci i E E 289 240 186 F West Ger- 
Unwroumt ~~ 22 112 "ae USSK. 85; Austria 19; France 2. 
Semimanufactures ________ 187 108 10 Belgium-Luxembourg 69; Bulgaria 8 
Vanadium: 
Ash and residue containing 
TA wk 20 87 — All to West Germany. 
Metal including alloys, all forma 1 1 — All to Belgium-Luxembourg. 
Ore and trat 26 — All to West . 
ue oe V 8,891 4,449 — W toed 
i eum ee eee 1,951 8,442 — West Germany tg en car 
Ash and residue containing zinc _ — — 1,940 9,155 = West Germany 4,308; Belgium 188 
indi 8,268; France 1, 
Eee ur MILL E 9,509 11,500 -— West Germany 7,289; Belgium- 
2,424; France 1,118. 
Unwrought _____________ 184,078 186,197 14,542 West 30,823; United King- 
Semimanufactures 5,479 5,528 46 Wert Germany 8,159; France 1,099; 
f Belgium-Luxembourg 548. 
Ore and concentrate |... -- 699 89, NA West 028; France 5,764; 
22, 582 nte nn 2430 5,764; 
Metal including alloys, all forma 2 4 4 NA. 
Ores and concentrates... 16 227 oe Wee Germany E05 United Kingdom 
hydroxides |... 6 21 NA West Germany 12; East Deng 11. 
Ashes and residues r590 845 NA bch mir ams ; France 144; 
Base metals includi all 
forms ____— = acid 5 4 5 2 Went Germany 1; United Kingdom 1. 
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Table 2.—Netherlands: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
1983 1984 : 
Commodity United Other incipal 
INDUSTRIAL MINERALS 
pce — 

FF — 5.827 6.721 188 Thailand 1,858; Pakistan 804; United 
Artificial, corundum .........- 184 48 es I 22; Australia 
Dust and powder of precious and 

including 
5 - 99 91 ($) Italy 18; West Germany 13; Sweden 
Grinding and polishing wheels and 
E TE EAE E 8,858 4,699 7 United ma) G0, Francs dd 1,088; West Ger- 
Asbestos, crud 248 217 9$ France. 154; West — 27; 
Barite and wither it 68,162 59,067 281 United Ki 1,085; Denmark 
11,781; West 8 6,901. 
Crude natural borates ----- 689 247 NA Australia 1,782; E 1,755; 
Oxides and acida... ye 2 West tein 254; hs 41 
dcc E m ium-Luxembourg 31. i 
Bromine -=-= 1,085 1,840 NA France 960; West 175; 
Cement 4148971 — 10944 21 Wen Damen 196,153; Belgium- 
EG PPM MO ND j Luxembourg 176,754; Bahrain 
chax 18,744 21,425 = -Luxembourg 19,602; West 
* LP 1.488, Nelharlands Antil- 
| les 125. 
tonite..._._...__.______ 22,288 16 NA West United King- 
= ore 4,819; 55 2809 
Chamotte earth _____________ 508 895 NA 
Kaolin ~~~ --- 108,861 106,478 NA * ; West 
Unspecified 1108,24 68,884 NA West Germany 
Luxembourg 21.388 — 3 8,515. 
not set —— carata . $20,672 181 1 4 Switzerland 60,840; Israel 57,498. 
e qr- mO i le Baena mao a e, 
Diatomite and other infusorial earth — — 1,066 876 -- Belgium- uu raei. a kr aa 
many 182; U. 06. 
, fluorspar, related materials: 
RE Nene en ee ae Re 1,124 2,179 — West k ard 1,650; France 311. 
Hinai ie tr e E E E E ER m 15,781 a West d Germany m Belgium. 
J att MMC tes e 
Crude, n. a 73,894 84,443 E — 62,600; W. 
19,875; Austria 0. 
Ky tte thousand tons_ 402 664 8 Hodie 281; -— 
mM ~ 1 118; Finland 88. 
Nitrogenous (N content) 
zan 1,175 1,286 82 VVV India 
Phosphatic tent l 
eee NEN 158 165 NA France 0E United Kingdom S5 West 
content) do- 8 2 NA Belgium Lurembourg 1. 
U do. ..- 1,010 1,839 (9 France 316; West Germany 280; 
United Kingdom 135 
Graphite, natural 152 290 6 West Germany 204; oiai 
and plaster _._________ 1 17 
Gypsum plaster 28,809 26,89 5 1 1188 x Pci West 
ROPA pete ats eae aces NUN 84 17 NA Egypt 6; Cuba 2; 2. 
Kyanite and related materials 987 2,171 NA est Germany 1,640; Belgium- 
17717 5,288 6,478 48 West Germany 2610; 
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Table 2.—Netherlands: Exports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


Mica: 
Crude including splittings and waste 


Crude including tive and by- 
product = 


Talc, steatite, soapstone, pyrophyllite .. — 
Vermiculite, perlite, chlorite |... 


9,454 
89,278 


18,741 
2,676,080 


468 
16,014 
7,008,260 


15,100 


20 
1,106 
170,806 


1,564 
25,860 
4,158 


ERE 3 


16298 


7,256,570 


26,415 


8 
701 


261,795 


10,791 


NA 


NA 


Destinations, 1984 
Other (principal) 


West Germany 1,066; Belgi 
11 2 #18; France 1. 
epe Peer 

France 8,922; um- 
808. 

West Germany 188; Belgi 
Luxembourg 104; Italy 69. 

Belgium-Luxembourg $28; West Ger- 
many $7. 

Belgium-Luxembourg 826; West Ger- 


90. 

West 18,406; United King- 
dom 11,627; 66 
6,816. 

80; Saudi 

Arabia Be. rt 

France 8s 9. f 


* Germany 1 Belgium- 
ned ass f. 
Sign Coe SA8 


West Germany 
D 21,121; Denmark 


14,595. 
West Germany 6,014; France rd 
Belgium-Luxembourg 1,964. 


Belgium-Luzembourg 18, Thee 
— E TE ire 


Kuwait 
West Germany 10616; Austria 1.56 


“dormany 6425 19,908; West 


RETI 412; Israel 140; 


"'dermany 64,188; Ue a i ited Kindern West 


West N ; 
ae : 8 


E Austria bl. Umum 


a Germany 67,018; France 20708. 


pouce 
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Table 2.—Netherlands: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
Ne 
Asphalt and bitumen, natural 4,418 1,717 fe 
Carbon black 86,533 94,991 1,508 
Coal: 
Anthracite .. thousand tona... 186 170 EC 
Bituminous do- 648 1,095 nc 
Lignite including briquets .. — do 2 5 za 
Coke and semicoke ........ da 687 968 c 
Gas, natural: Gaseous 
| million cubic feet 1,444,599 1,898,996 Ls 
Peat including briquets and litter 166,096 198,169 2 
Petroleum: 
thousand 42-gallon barrel. 1,785 8,648 TU 
Refinery products: 
iquefied 
Liq eee do 6,874 6,488 57 
Gasoline, motor da 81.596 80,617 8,294 
Mineral jelly and wax. do 404 468 10 
Kerosene and jet fuel do 25,067 24,792 495 
Distillate fuel oil.. do 84,069 91,213 406 
Lubricants __.__ do. _ 4,890 5,249 89 
Residual fuel oli do 105,684 98,528 2,369 
Bitumen and other residues 
wee 8,407 2,286 =n 
Bituminous mixtures do- 242 827 ($) 
Petroleum oke do... 669 511 2 
"Revised. NA Not available. 
Table by staff, Branch of Geographic Data. 
WLess than 1/2 unit. 
May include other precious metals. 
“Data excludes secret amounts of sintered magnesite. 


Destinations, 1984 
Other (principal) 


West Germany 1,057; Belgium 
— 
Belgium-Luxembourg 15,371. oe 
RE Gi 8 


um- 
; Weet Germany 8. 


um-Luxembourg 8,135; W 
Peermany 1688; United Kingdom 


597. 
West Germany 45,788 foot 
Luxembourg 10,824; France 
United Kingdom 5 


Mx U tt Kin 1,547. 
ien = 
Wart ary 

dom 21,110; vidas s 25,71 King 


West 15; 
ot Gorang i "— 
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Table 3.—Netherlands: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 
id pires Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals... 98 104 --. West Germany 97. 
Alkaline-earth metals 85 26 1 West Germany 18; Canada 8; France 
Aluminum: 
Ore and concentrate 185,628 180,784 540 6 S eee 
Oxides and hydroxidees 581,889 598,105 10,872 397, Greece 184,071; 
Ash and resid taining al 426 10,119 NA id 
x ERRARE s 2:069; Ea Germany 
Metal including alloys: 
Scrap 2... 2 oe eee rox 48,280 57,478 2,620 West omm 20 0; — 
Unwrou ght 697 132,985 36 Norway 49 Germany 
e imanufactures nee 120499 2,291 West Germany 45,42 Belgi 
J eae 29.628. France 8,884. 
— 1,058 1,181 7 France 488; Luxembourg 
3 Se P 5 f? en 389; United B9. Turkey 50; 
m m um- , > 
SUR Pe agoelaria 50 
Oxides and acids 110 88 __ United T9. 
Maa including los ll rm oe 68 164 N Sweden 155; Belgium-Luxembourg 8. 
3 - 1 - 
Metal incl all forms ___ ® 2 @ West Germany 1. 
Bismuth: Metal including alloys, all 
forma 25 64 1 United Kingdom 30; 12 
Cadmium: Metal including alloys, all 
EE a Sa Pa E 286 289 8 Ta aia 74; China 46; Republic 
S e ru n 20 29,802 Ze of South Africa 22,014; Fin- 
Oxides and n: 1,481 887 e Wos jermay 21 ni. 
Metal including alloys, ali forms ___ 182 814 1 West Germany #58; China 18 Japan 
Cobalt: 
Oxides and hydroxides 246 282 80 . 175; Finland 
Ash and residue containing cobalt 207 446 14 West Germany 197; Brazil 181; Spain 
Metal including alloys, all forms ___ 240 3138 3 189; 
uding alloys, West Germany 1: United Kingdom 
OST n Benin corn ai 5 10 West Germany 44; Australia 4. 
incl ra, all forms: 
value, thousands $68 $26 $13 West Germany $6; Belgium- 
Tantalunnmn ~~. do $143 $204 $87 1 101. 
and concentrate 1,146 167 nc 118; Wset Ger- 
Oxides and hydroxides |... 480 794 NA italy 31 1 e West Germany 208; 
Sulfate 5,882 5,367 NA Belgiux leis Losembourg e Poland 
Ash and residue containing copper 144 1,485 41 West Germany 591; Portugal 285; 
MR ii ee 38,047 43,123 1282 W 
ER ME HT ICE est 1 
R — bourg 7 1449, United King- 
Unwrou ght 26,498 24,929 104 East Germany 
Lurembourg 9 
gemimanufactures 71,806 89,461 269 Wiest Germany 40,546; Belgium- 


Luxembourg 28,151; France 10,004. 
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Table 3.—Netherlands: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
1988 1984 : 
* nien Other (principal) 
METALS —Continued 
Germanium: Metal including alloys, all 
is 3 value, 2 $350 $172 $19 Belgium-Lurembourg $136. 
Waste and sweepings s da 774 -- Be Den- 
sweepings $2,259 $4, lgium- 71.888, Went $2,002; 2086 
Metal including alloys, unwrought 
and partly wrought _ troy x 228,390 151,468 United 14,112; West Ger- 
many 35,452; Switzerland 20,089. 
val niiin $10 $7 West Germany $3; France $1 
Iron and steel: ^ : i 
Iron ore and concentra 
Excl roasted pyrite 
2 1,287 3 Brazil 2,855; Sweden 1 145 oe a 785. 
Pyrite, roasted... 14 1,205 me NN 90: Austria 
ig Pa ate AAA $68,788 479,712 670 206,941; Uni - 
Scrap 2, "don IRE j iu ted King 
Pig iron, cast iron, related materi- den | 
Ga a e 87,675 54,074 58 West Germany 17,227; Brazil 15,903; 
France 8,441. 
Ferrochromium ........ 3,406 5,528 — Albania 4005; West Germany 1,081; 
Ferromanganese_ _ — — — __— 12,065 26,629 -- Norway 12,060, F France 9,152; Wset 
Ferromolybdenum. — — _ _ —— 147 122 NE Wen Gecmeny 83; Sweden 18; Aus- 
Ferronickel |... .....- 1,148 890 28 Brazil 720; Canada 127. 
Ferrosilicochromium —____ 66 57 — All from West Germany. 
Ferrosilicomanganese — _ . . 8,758 6,656 -- Norway France 1,476; West 
Ferrosilicon___________ 8,688 5,208 — West Germany 2,848; Norway 2,019; 
Silicon metal 4,695 2,876 ne West any 1,802; France 487; 
Unspecified 858 940 T 8 e Germany 218; 
form 41 714 7 160 isi N 
Steel, primary 8,264 445, West Germany 18 orway 
— to Z 1,058 1,211 @) Belgium- "in West Ger- 
many 410; France 
Universalis, plates, sheets 
mm 904 1,040 ( Belgium- West Ger- 
many 361; United Kingdom 89. 
F * en eo Mi md Mein 
Ste do. 51 50 West Germany í France i 
—— -— um 95 4 7 
Wire eee do 100 110 (*) Wost Germany 53; Bag 4 
R 512 698 4 uc M M ei 
m | um-Luxembourg 58. 
a 18 28 ) West Germany 18; 
m Luxembourg 6; United Kingdom 1. 
Ore and concentrate... .- ivi 855 = France 4; ant 4.020; Belgi 
ee ee ae CN Wost Germany 4000; Belgi 202. 
Ash and residue containing lead 1,442 2,347 NA West Germany 867; Ea 
Luxembourg 844; 846. 
5 15220 22,045 898 West € 9,406; United King- 
dcc MN dom 4.748; um Luxembourg 
Unwrou ght 86,789 82,200 107 Belgium Losembourg ar l un 8 Went 
Semi manufacture 5,148 9,212 (*) 


See footnotes at end of table. 


re 2 


Sources, 1984 
Other (principal) 


M 11; United Kingdom 

8 undetermined 19. 

Taiwan West Germany 871; 
France 168 


France 762; Norway 530. 
— Und Kington 


1 iy 


E NA 8; West Ger- 
Republic o South Africa 1,000; Mo- 


Sweden 2176; m ; Turkey 
d 
Mes Wan 
Italy 85; Austria 43. 
West Germany 6. 


West Germany 129. 
Belgium-Luxembourg 28; Austria 7. 


United Kingdom 
West est Germany 5 501 France $12; 


West 1 Canada 790; 
United King 2728 | 
United 595; Canada 238; 


245517 . 


Switzerland 21,188; West Germany 
17,824. x: 


NA. 


All from West Germany. 
"ae En € Belgium- 


West Genus 9 Yialy € 


Denmark $591; 
$247, France $020 Luxembourg 


Switzerland 867; United Kingdom 
855; West Germany 888. 


NA. 

United 91; West Germany 

West Germany Hi Belgium- 
Luxembourg 71 


F 


i et Ua 
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Table 3.—Netherlands: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
METALS —Continued 
Lithium: | 
Oxides and hydroxides 143 68 47 
Metal all 2 2 21 NA 
ertet e 
DAT NON ek ae Sheree aoe ence pee 502 1,494 41 
U Goi e E E eiut 404 9 
lachen s eee 84518 22 1 
Ore and concentrate, metallurgical- 
grade. TE E N ROME OT: 44,389 50,886 NA 
„ 714 443 54 
Metal including alloys, all forma 2,170 1,714 78 
Mercury 76-pound flasks. .. 9,979 4,981 ae 
ay crop F 18,816 20,741 17,851 
Oxides and hydroxidees 29 9 oe 
num ez ee ucc 102 168 a 
Metal including alloys: Es 9 7 
Unwrought.____________ ne 
$ ufactures 157 p 6 
Nickel: ^ | | 
Ore and concentrate 8 = 
Matte and spes 4,279 NA 
Oxides and hydroxides __.._._._ 267 152 NA 
Ash and containing nickel __ 1,188 1,442 77 
Metal including alloys: | 
BORD 1,920 8,787 274 
Unwrought_ ......-.--.-- 8,116 1,684 17 
Semimanufactures ~~ ~~~ _- 2,018 1,006 96 
tinum-group metals: 
Waste and sweepings | 
i ' | . value, thousands _ $4,182 $1,299 — es 
Metals including alloys, unwrought 
and partly wrought .troy ounces. — 69,129 92,126 14,678 
Rare-earth metals including alloys, all ši i ME 
Rhenium: Metal including alloys, all __ 5 : 
Selenium, elemental_____________ 15 81 1 
Silicon, hich-pur it 6 15 Ec 
Waste and sweepings? 
value, thousands... $2,868 $1,085 iat 
Metal including alloys, unwrought 
and partly wrought 
troy ounces. _ 4,826 4,548 88 
Tin: 
Ore and concentrate 8,910 12,982 NA 
J 8 112 149 NA 
Ash and residue containing tin 609 482 50 
Metal including alloys, 
PP 186 868 S 
Unwrought |... ------ 2,758 2,254 83 
Semimanufactures ___._____ 250 828 8 


Kingdom 180; West Germany 
B y etna m 
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Table 3.—Netherlands: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 United 
States 
METALS —Continued 
Titanium: 
Ore and concentrat — 58,702 51,868 Ss 
O // ee ee ees 5,850 6,849 255 
3 . — cone taining titanium 41,055 45,419 NA 
F 88 35 4 
nwrou cht 
MEME 206 109 1 
E — ee 1,817 674 zc 
7 7 H — NA 
ue con - 
ä 12 1 
Unwrought. 812 301 218 
5 66 90 
Uranium: Metal incl all 
form 5 act 1,009 1,456 108 
Vanadium: 
Aah and 3 si € NA 
ue con um za 
Metal including — — . ($ 15 @) 
Ore and concentrate 881,829 422,782 pas 
Oxides cem 8,638 4,948 10 
Blue powder 2,841 3,505 "n 
Mall. c ˙¹ AAA 2,189 8,996 NA 
Ash and residue containing zinc. .. _ — 1,665 18,850 NA 
Metal incl 
ree, en E 18,074 18,764 20 
Unwrought. _ ~~ 18,526 20,677 1,808 
Semimanufacturees 4,525 5,078 1 
Zirconium: 
Ore and concentrate 26,016 45,424 ERA 
Metal including alloys, all forms eus 81 18 6 
Ores and concentrates ---—— $22 666 17 
Oxides and hydroxides _________ 1,089 809 80 
D MSS 72,648 1,108 NA 
HM $328 $371 NA 
INDUSTRIAL MINERALS 
— n. e. a.: 
um. , 
M TEE. | dae - 96486 94 
Artificial: 
Corundum ........-...--- 5,593 6,454 14 
Silicon carbide __ — 1,906 1,750 11 
Dust and powder of precious 
semi incl 
che a epee —— = 281 268 2 


Sources, 1984 
Other (principal) 


Australia 17,889; Sierra Leone 15,878; 
Republic of South Africa 8,090. 
West a 3,469; 


United Kingdom 872; France 978. 

Mane 5; West Germany 2. 

Belgium-Luxembourg 12; Finland 2. 

Canada 118,885; Australia 88,596; 

West Germany 1,723; France 1,230; 
Belgi 499 


um- . 
. 


West Germany 1,698; 
redii mne 1,193; France 6 
MA X Work Germany 607. 


Luxembourg 6,955; West 
d 4,261; Unite Kingdom 


1,001. 
West Germany 7,729; Belgium- 


Luxembourg ; 
West Germany 3,081; i 
Duschen 316; aO. 
Australia 36,421; Republic of South 
Africa 8,222. West Germany 510. 
France 6; West Gee 1. 
0 ra n pared na 
um-Luxembourg 92; Spain 71; 
8 118. 


West Germany $98; France $86; 
Ouited Kingdom $61 ve 


Won Germany MENET 14,949; 
Turkey 9,440. didi 
West Germany 5,185; France 418; 
West Germany 1,006; Norway 524; 
Belgium-Luxembourg 129. 


Luxembourg 172; Switzer- 
Mr — 2 
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Table 3.—Netherlands: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1988 1984 
ee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Abrasives, n.e.s. —Continued 
tinued 
Grinding and polishing wheels 
and stones 2,828 2,887 55 no renter d 1,081; France 678; 
Asbestos, crude_.______________ 5,751 8,957 2 Canada 2,502; Italy 2,289; Wset Ger- 
Berite and witherite......_.___  — 148,888 88,490 ES Mauro 10462 um- 
Luxembourg 7,074; China 5,455. 
Boron materials: 
Crude naturalborates.. ------ $26,816 284,917 247,247 ^ 11,549; Belgium-Luxembourg 
Elementa] ____ value, thousands _ k- $26 $18 NA. | 
Oxides and acids 2, 2,109 ie 1,152; Italy 568; 297 
ee se dM 4,058 6,983 _. Israel 6,876: nited Kingdom 
Cement thousand tona — 2,978 2,988 West Germany ee E 
Chalon ri Lt 79496 100 — West Germany 43,543; France 40, 
ET Belgium-Luxembourg 18,681. = 
tonite _..____.___________ 170786 90 38,558; Spain 20,198. 
Chamotte earth_ ....--------- 14412 | 18368 641 West Germany 9,989; 4,804. 
Kidib.. ee 460,289 458,660 61,628 United Kingdom 186,299; West Ger- 
Unspecified 854,369 — 504974 548 Wenk Germany 454,891; Belgium. 
21,662; France 10,965. 
Cryolite and chiolite FE 10 89 -— Austria 25; Denmark 11. 
not set . Carats 485 615 Switzerland » United 
0 ax dii dom "177619; Baan Lenne. 
Industrial stones do- 287,469 545,888 72,852 United Kingdom 169,837; Belgium- 
Luxembourg T^. Ireland 
Diatomite and other infusorial earth _ _ — 16150 224376 2190 Denmark 10,759; Belgium- 
Luxembourg 9,528. 
F ; fluorspar, related materials: 
JJC ĩ³Ü eae a 12,981 21,609 NA Norway a France 8,381; West 
Fluorspar __._____________- 18,684 18,830 NA West Germany 161; United King- 
Unspecified men 84,455 N oan 19,363 82 14,574; Weet 
See See eee an orway 286 
Crude, 91,698 120,478 West Germany 106,065; Belgium- 
OS uua ES ee A , -— 
gr easi 184,175 — 46,259 NA United genie 10 
———— Kingdom 2 12352125 
Nitrogenous (N content) _ — — . 208,689 212,654 NA France 79,298: vdd v Aia 
Phosphatic (POs content) - 45102 51,523 NA rael 21 14 sigium. 
Potassic (KsO content) 202,418 221,108 wer Germany 69,873; U.S.S.R. 
94,138; Rast 30,416. 
Unspecified and mixed 199,568 242.676 154 Belgium-Lu rg 50,960; Wost 
50 40/860. 
Graphite, natural . - 564 964 -Á— Te Germany ; e 217; 
Gypsum and plasterrr 873,182 417,568 29 France 1 ; Wset Germany 
x um-Luxembourg 
Iodine __.__________________ $22 867 NA West Germany 18; France 16; Canada 
Kyanite and related materials 1,677 7.778 99 yublic of South Africa 3,966; W. 
— — S04 
GGGGöôö§Ü%Ü˙ũC—é1ꝗ. 690,584 790, 178 40 7:7. West 
es 216,440, 1,485. 
pg eese lcgi aa 3 78.187 4,408 NA Turkey 1,995; Greece 1,140; Italy 662. 
Oxides and hydromdees 57,006 62,296 459 Greece 17,257; China 16,890; Austria 
Sulfate 40,529 43.978 west Germany ; East Germany 
4,094; . 1,381. 
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Table 3.—Netherlands: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Potassium salts, crude (KO content) 
Precious and semiprecious stones other 
than diamond: 


Limestone other than dimension 


1983 


4,062 


21 
31.857 
2,159 
187 


825 
10,608 


1984 


59,963 
81,919 


2,165 


17,119 


9,102 
541,718 
40,751 
5,476 


663,310 


1,077 


7,802 
14,914 


United 
States 


Sources, 1984 
Other (principal) 


F 


Switzerland 8; Japan 5; Belgium- 

Chile 20,111; um-Luxembourg 

Morocco 661; Israel 582. 
ee 48. 

Austria 

West 8 11,566; United King- 


dom 580; Italy 439 
West Germany 179. 


West Germany 19,708; Brazil 6,000 
: um-Luxembourg 8,178; Japan 
West Germany 166; Austria 


ustria 95. 
. Went 
44.949: 15,496. 


West 1 Francs 6,656; 


— 2 Wert 


Wset Germany 1, 
Italy 26; eaten 9; dum. 
Luxembourg 6. 


5 West Ger- 
r 
ö 798; West Ger- 


29. France 8. 
West Germany 16; Norway 15; 
Belgium-Luxembourg 4. 


West Germany 
Luxembourg 1417 Nor vuy 220. 


MY" 3 215,850; ond 
Waet os Germany 2 216; United Kingdom 
. 
76,486. 
Austria 7,016; France 4,415; Belgium- 


o OR. Kerle of South At 


ca 2,194; 54 Wen Germany 439. 


West Germany 461,871; 
Luxembourg TR * 


West Germany 
r 


„e e Went 


West Germany 
— — 
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Table 3.— Netherlands: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
i 1983 1984 : 
Commodity United incipal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Anthracite. ....... thousand tons. _ 225 240 6 "Germany 9; Belg Africa 110; West 
um-Luxembourg 
3 7,512 9,825 4,009 peor 2,687; Poland 1,489. 
Briqueta of anthracite and bituminous 
F da- 8 7 Sa "n Germany ds Belgium- 
Lignite including briquets .. do 112 144 Sepe Wast Germany 140; Australia 8; East 
Coke endsemicoke.. ------ 3 564 818 56 West . Poland 110. 
Gas, natural million cubic feet 99,646 120, 418 i Mc , 114,508; Norway 
Peat including briquets and litter 520,841 514,811 — West 
E 18,808; U.S Ed land 
Crude. thousand 42-gallon barrels. 297,088 330,916 sont x mis nec Kingdom 54,400; 
Refinery ucts: ut 
CCC 15,416 22,497 NA E 
Gasoline do 45,829 42,280 108 USSE - 6,451; 
Mineral jelly and wax do- 483 483 2 France 149; West Germany 119; 
Kerosene and jet fuel_ da- 1724 1,676 1 Belgium PUER MT i France 
18 3 572: U.S.S.R. 147. 
Distillate fuel oi do- 46,610 26,117 5 U.S.S.R. 18,525; 
Lubrican d 2,815 2,942 76 1 Kuwait 5 
6 ERN M Unt : 
Residual fuel oil x 44,604 21,006 11 Belgium- A pranan rry 
dg ad ' j 8,165; Netherlands Antille 408 
Bitumen and other residues 
mE 1,188 614 = ee = West Ger- 
Bituminous mixtures da- 177 236 2 Wost Germany 187; Belgium- 
Petroleum coke —— ——— do- 2,587 2,706 1,344 West Germany 628; Norway 388. 
"Revised. NA Not available. 
prepared by staff, Branch of Geographic Data. 
Less than 1/2 unit. 
*Includes waste and sweepings of other precious metals. 
“Includes cadmium sulfate. 
COMMODITY REVIEW 


METALS 


Aluminum.—Alumined BV, a subsidiary 
of the Hoogoven Group, has taken over the 
1896 share in the Belgian rolling and extru- 
sion company Société Industrielle de 
l'Aluminium NV (Sidal), and thus became 
its sole owner. Alumined previously owned 
87% of Sidal. Rolled product capacity of 
Sidal was being increased and modernized 
with the construction of a new cold-rolling 
mill, to be completed in the second half of 
1986. | 


Hoogovens became the sixth West Euro- 
pean steel company to produce Galvalume, 
aluminum-zinc coated sheets, after signing 
a licensing agreement with the process 
owner, Bethlehem Steel Corp., at the Han- 
nover Fair in April. Hoogovens is to install 
a new coil-coating line at its works in 
IJmuiden, capable of producing either Gal- 
valume or conventional hot-dipped galvan- 
ized sheet. 

Iron and Steel.—The iron and steel in- 
dustry of the Netherlands slowed down in 
1985 after a record-high performance in 
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1984. HI, the only major steel producer, 
ranked 21st in the world with a 5.3-million- 
ton output. Almost 97% of the steel was 
produced by the oxygen process, and about 
35% of it by the continuous cast method. 
Considerable emphasis was placed by HI on 
continuous casting, and when it commis- 
sions a new slab caster, ordered from the 
Federal Republic of Germany's Demag AG, 
it should operate 100% continuous casting 
for flat products. The company also an- 
nounced plans to install two new continu- 
ous billet casters in its No. 1 Linz-Donawitz 
(LD) shop. Hot-rolled steel made up 90% of 
HI's output, over 60% of which was flat- 
rolled products. HI’s crude steel capacity 
was 7.78 million tons, and pig iron and blast 
furnace ferroalloy capacity was 6.58 million 
tons. About 19,500 workers were employed 
by the steel industry. 

The Netherlands exported over 90% of its 
domestic production, but also imported 
about 3.5 million tons. HI's exports to the 
United States amounted to about 60,000 
tons, mainly billets and blooms, out of total 
EEC exports of about 1 million tons. The 
company signed a licensing agreement with 
Bethlehem Steel of the United States allow- 
ing it to produce Galvalume. À new coil- 
coating line is to be installed, capable of 
producing either Galvalume or convention- 
al hot-dipped galvanized sheet at the 
IJmuiden plant. The company decided, how- 
ever, to terminate the activities of its Cali- 
fornia steel service center subsidiary, Capi- 
tal Metals Inc., after substantial losses. 

The conversion of the two-strand rod mill 
at Thyssen AG’s subsidiary Nedstaal BV to 
a single-strand mill was in the final stage of 
a restructuring program implemented in 
1983.* HI finally terminated its 14.5% joint 
ownership in Estel AG, a subsidiary of the 
Federal Republic of Germany's Hoesch AG. 
HI held an interest in Hoesch since the 
early 1970's. Estel was broken up in 1982. 
Nedstaal, a 100% subsidiary of the West 
German parent company Thyssen, re- 
structured its wire rod mill, which began in 
1983 in the Netherlands. Considerable em- 
phasis was placed by HI on continuous 
casting, and when it commissions a new 
slab caster ordered from Demag of the 
Federal Republic of Germany, it will oper- 
ate 100% continuous casting for flat prod- 
ucts. The company also announced plans to 
install two new continuous billet casters in 
its No. 1 LD shop. Effective rolling capacity 
at the plant was reduced to 500,000 tons per 
year, although production quotas in the 
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EEC have kept the actual level of rod 
output at about 225,000 tons per year. 
Nedstaal's riverside site at Alblasserdam, 
15 kilometers southeast of Rotterdam, was 
handling oceangoing vessels of up to 20,000 
deadweight tons for incoming raw materials 
and semimanufactures, as well as trans- 
porting the mill' finished products, ee- 
pecially wire rod. Nedstaal operated two 35- 
ton electric arc furnaces; two other similar 
furnaces were shut down in 1982. The com- 
pany relied on Netherlands and West Ger- 
man ferrous scrap for its production. Ned- 
staal was partially subsidized by the Gov- 
ernment of the Netherlands and its parent 
company Thyssen. 

The Port of Rotterdam increased its han- 
dling capacity of iron ore from 30 million 
tons in 1983, to 38.7 million tons in 1984, 
and more in 1985. About 80% of West Ger- 
man iron ore imports went through Rotter- 
dam, about 71% in 1980. 

Lead and Zinc.—The production of lead 
and zinc was higher in 1984 than predicted, 
and the output of lead in 1985 increased. 
The improved performance was the result 
of the installation of a battery crusher at 
Arnhem in 1984, which supplied scrap for 
the refining of secondary lead. The Nether- 
lands, as its neighbor Belgium, had no lead 
or zinc mines, and all concentrates and 
much of the scrap were imported. 

Vanadium.—Exxon Corp.’s refinery at 
Rotterdam was shut down on June 15, 1985, 
for extensive reconstruction, scheduled for 
completion in mid-1986 at a cost of $800 
million. The new facility is to be equipped 
with the Exxon-developed refining process 
called Flexicoking. The 32,000-barrel-per- 
day unit is to use thermal cracking rather 
than traditional catalytic cracking to con- 
vert inferior, heavy feedstock into high- 
quality liquid and gaseous fuels. The new 
process, under development by Exxon for 
more than 13 years, is to produce only small 
quantities of vanadium- and nickel-rich re- 
sidual coke, about 1% of the heavy feed- 
Stock, instead of the typical 25% residue. 
More than 9596 of the vanadium and nickel 
contaminants in the original feedstock will 
be concentrated in this coke. The Rotter- 
dam Flexicoking facility and a similar unit 
that was being installed by Baytown, Texas, 
in the United States, are expected to be- 
come significant sources of low-cost feed 
material for U.S. and European vanadium 
producers. 

Ferrovanadium was produced in the Ne- 
therlands by Pechiney-Nederland N.V. with 
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headquarters situated in Amsterdam. 


INDUSTRIAL MINERALS 


Limestone, industrial sand, and some 
gravel were the only industrial minerals 
mined in the Netherlands on a sizable scale. 
The country reexported, however, large 
quantities of various raw and processed 
materials, such as phosphatic fertilizer, 
through its Amsterdam and Rotterdam sea- 
ports. 

Fertilizer Materials.—In a world market 
context, the Netherlands as a phosphate 
manufacturer, trader, and consumer was 
only of marginal significance. Within West- 
ern Europe, however, the Netherlands was 
a key supplier of the region’s phosphorus 
pentoxide (P. O.) fertilizer needs. Of the 
total production of about 420,000 tons in 
1984-85, triple superphosphate accounted 
for 180,000 tons P,0,; diammonium phos- 
phate and monoammonium phosphate, for 
94,000 tons; and other nitrogen-phosphorus 
and nitrogen-phosphorus-potassium (NPK) 
compounds, for 146,000 tons. The growth of 
the Netherlands fertilizer industry was de- 
termined as much by its trade with neigh- 
boring countries as by domestic demand. 
The competitiveness of Netherlands fertiliz- 
er manufacturers has been enhanced in 
recent years also by the availability of 
natural gas. Although this has principally 
benefited the Netherlands nitrogen indus- 
try, inexpensive nitrogen for the NPK com- 
pound sector has indirectly helped subsidize 
the P,O., industry, thereby enabling the 
Netherlands to establish its position as a 
key P. O, fertilizer producer within Western 
Europe.* 

Salt and Sodium Compounds.— The pro- 
duction of salt has remained relatively 
steady for the last 10 years. Akzo Zout 
Chemie Nederland was the only salt produc- 
er, and the Netherlands was the largest 
exporter of it in Western Europe, with 
about 2.6 million tons in 1984. Akzo also had 
worldwide affiliates with a total capacity of 
18 million tons of crystallized salt, including 
Norddeutsche Salinen AG in the Federal 
Republic of Germany, Dansk Salt I/S in 
Denmark, Cia. Industrial do Rio Grande do 
Norte in Brazil, International Salt Co. Inc. 
in the United States, Antilles International 
Salt Co. Inc. in the Netherlands Antilles, 
and Iroquois Salt Products Ltd. in Canada. 
Salt producing plants in the Netherlands 
were situated at Delfzij and at Hengelo 
with 2 million tons capacity each, at Mar- 
iager with 500,000 tons, and at Stade with 
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a 350,000-ton capacity. Akzo was a major 
chemical company and used much of the 
salt itself. At Hengelo, most was used in the 
manufacture of chloralkali hydrocarbons 
and methylamines. The company was at 
Delfzijl with good harbor facilities and ex- 
ported the salt to the Scandinavian coun- 
tries, but also to Belgium, the Federal 
Republic of Germany, and Italy. Over 5296 
was exported to the latter three countries in 
1984.7 

Akzo was also the country’s sole producer 
of soda ash and sodium sulfate. The plant at 
Delfzijl had a capacity of 380,000 tons of 
soda ash. Sodium sulfate was produced at 
Delfzijl from salt brines and at Arnhem as a 
byproduct of rayon manufacture, with a 
combined capacity of 50,000 metric tons. 


MINERAL FUELS 


The production of all mineral fuels in the 
Netherlands continued to do well. The pro- 
duction of crude oil increased for the 15th 
year and was at its highest level. Exxon 
initiated the largest refinery construction 
project in its history by virtually rebuild- 
ing by 1986 the 25-year-old refinery in 
Rotterdam.* 

At the December 4-6, 1985, meeting of the 
International Energy Agency's Standing 
Group on Long-Term Cooperation, the Ne- 
therlands delegation reported on the im- 
provements in the fuel mix in the power 
sector, including the conversion to coal of 
1,700 megawatts, and construction of at 
least two new nuclear power reactors. The 
Government planned to offset the increas- 
ing fuel costs for power generation after 
1987 with temporary imports of electricity 
until new nuclear capacity is on-line in the 
mid-1990's. The Netherlands gas depletion 
policy is to continue to favor development of 
smaller gasfields and to encourage active 
exploration efforts in the North Sea. 

Although the overall energy demand in- 
creased, oil demand dropped and gas use 
increased 3.6%. The Netherlands continued 
to be dependent on oil and gas, which 
together accounted for 87.4% of energy 
consumption in 1984 (52.396 gas and 35.1% 
oil). A major effort was initiated by the 
Government to restructure the Netherlands 
utilities. The aim is to change the organiza- 
tional base in order to improve the efficien- 
cy and to reduce the costs of electricity 
generation. 

Trade in mineral fuels was another signif- 
icant aspect of the Netherlands energy 
industry. The Rotterdam Port market play- 
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ed an important role for the supply and 
pricing of freely traded crude oil and oil 
products. In 1984, 50% of Netherlands in- 
digenous gas production was exported, and 
oil exports exceeded by far total indigenous 
oil requirements. 

Coal.—Coal utilization increased by 5% 
in 1985, mainly in the electricity genera- 
tion, raising the total coal share to only 
9.5%. Coal use in industry was relatively 
modest, mainly because of the strong com- 
petition from gas, the difficulty of fuel- 
switching, and restrictive environmental 
considerations. 

All of the Netherlands coal requirements 
were imported, mostly through the Port of 
Rotterdam. Coal has been handled by the 
port for many years. In 1985, coal traffic 
increased sharply from that of 1984, with 
9.1 million tons unloaded; coal transship- 
ments reached a volume of 14.3 million 
tons, or up 32.4% from that of 1983.* Some 
coal also came through the Port of Amster- 
dam. In 1984, over 4496 of Netherlands coal 
was imported from the United States, 29% 
from Australia, 23% from the Federal Re- 
public of Germany, and the remainder from 
Poland. 

A Netherlands energy memorandum of 
1980 emphasized the diversification and 
conservation of energy resources. The Gov- 
ernment's coal policy is detailed in chapter 
2 of the memorandum, including an ambi- 
tious program to stimulate the future use of 
coal. The policy assigns priority to the 
reintroduction of coal in the power gener- 
ating and manufacturing sectors. 

Natural Gas.—The Netherlands was the 
third largest gas producer in the world, 
after the Soviet Union and the United 
States, putting out 4.47% of production in 
1984.10 Netherlands gas policy had a pre- 
dominant influence on the energy sector 
because gas was the main indigenous ener- 
gy resource and an important source of the 
country's revenue. The policy was revised a 
number of times since the Groningen Field 
was discovered in 1959. In the mid-1970’s, a 
policy was developed to slow down the 
depletion of domestic gas resources and to 
restrict gas to premium uses. Since 1983, 
gas sales have been governed mainly by a 
System of market prices, and the impedi- 
ments for new export contracts were remov- 
ed after the reevaluation of gas reserves, 
sales, and budgetary needs. 

Gas was the Netherland's main energy 
source, with its share increasing slightly to 
52.3% in 1985. Gas provided 61.2% of fuel 
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inputs to electricity generation, 40.2% to 
industry, and 71.396 to residential and com- 
mercial sectors. 

The bulk of Netherlands gas reserves 
were in the Groningen Field, which sup- 
ported the development of Netherlands and 
continental European natural gas use in the 
1960's and 1970's. In recent years, addition- 
al smaller gasfields have been discovered in 
Netherlands offshore areas. As a conse- 
quence, the share of Groningen gas was 
expected to fall sharply, from almost 60% 
to below 40% in 1990. According to the 
Netherlands Geological Survey, gas re- 
serves totaled 71,860 billion standard cubic 
meters on January 1, 1985, compared with 
73,453 billion in 1984. Estimated proven gas 
reserves were at 67,100 billion standard 
cubic feet in 1985 and 68,500 billion in 1984. 
The Netherlands possessed the 10th largest 
reserves in the world, accounting for 2.01% 
of the world total.!! 

Netherlands gas is an important supply 
source for West European countries, partic- 
ularly because of its flexibility, which can 
be used in the event of natural gas supply 
disruptions elsewhere. Netherlands gas was 
exported to the Federal Republic of Ger- 
many, France, Belgium, Italy, and Switzer- 
land, in decreasing order.* To meet the 
capacity obligations in domestic and export 
markets, Nederlandse Gasunie NV, the sole 
distributor of natural gas, has taken the 
following measures: (1) Approximately 12% 
of total gas sales are based on interruptible 
contracts. (2) There is an average shut-in 
production capacity of approximately 10.5 
billion cubic feet per day, even though 
actual maximum production capacity in the 
domestic fields is about 17.5 billion cubic 
feet per day, which is in line with the 
requirements for the Netherlands and ex- 
port markets. The actual production in 1985 
was just under 10 billion cubic feet per day. 
(3) There is a provision for flexibility in 
transport capacity outside severe winter 
weather. During the extremely cold winter 
of 1984-85, transport capacities were used at 
maximum levels, about 6.4 billion cubic feet 
per day. (4) Because of existing supply 
flexibilities, there are no storage facilities; 
there is, however, a liquefied petroleum gas 
installation with a total capacity of 2.7 
billion cubic feet in Groningen quality gas. 
This capacity is generally not used in nor- 
mal winters, but reserved for extreme situa- 
tions. 

Nuclear Power.—In June 1985, the 
Netherlands parliament endorsed the con- 
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struction of at least two new nuclear power 
reactors between 900 and 1,300 megawatts, 
under the condition that a solution is found 
for the waste disposal problem. Six sites 
were being considered, with construction of 
the first plant to start in 1988 and to 
become operational by 1995. Of the two 
plants in the Netherlands, the last reactor 
went into operation more than a decade 


ago. 

The Netherlands had no uranium re- 
sources and had no exploration plans. Natu- 
ral, enriched, and depleted uranium was 
kept in stockpiles and inventories. There 
were no tariff barriers with respect to the 
import of uranium products. Imports were 
regulated through the Supply Agency of the 
European Community (Euratom). The Ne- 
therlands uranium export policy applied 
only to exports of enriched uranium, which 
were bound by the Netherlands obligations 
with respect to nonproliferation. 

Petroleum.—Oil remained the second im- 
portant energy source in the Netherlands. 
It provided 35.1% of consumption in 1984. 
Oil use in industry decreased slightly in 
1985 and was nearly completely replaced by 
gas in the electricity generation sector. 

The refinery industry in the Netherlands 
had fewer problems than in other European 
countries. Closure of some distillery capaci- 
ty in recent years and increase of conver- 
sion capacity helped to improve refinery 
utilization rates to 70%. 

Oil production from onshore and offshore 
fields was built up to an average of about 
80,000 barrels per day (bbl/d), following the 
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late December startup of Amoco Nether- 
lands Petroleum Co.'s offshore Rijn Field. 
Rijn, in block P/15, about 25 miles north- 
west of the Hague, was flowing about 10,000 
bbl/d initially but was expected to reach a 
plateau rate of 25,000 bbl/d in 1986, thus 
boosting Netherlands offshore production 
by about 50%. Union Oil Co. of the Nether- 
lands and Royal Nedlloyd's Helm-Helder- 
Hoorn Oilfield complex was flowing at 
22,500 bbl/d, while the Conoco Inc.-headed 
groups Kotter-Logger development was 
averaging 80,600 bbl/d. Additionally, there 
was 27,000 bbl/d of onshore output. 

Netherlands oil reserves totaled 472 mil- 
lion barrels on January 1, 1985, down from 
491 million in 1984. Proven reserves fell to 
170 million barrels in 1985 from 189 million 
in 1984. Cumulative Netherlands oil pro- 
duction was 406 million barrels. 


e eee eee e rur 
ve been converted from 
0 f US. dollars at the rate of 
the average for 1985. 
3 ^ (Paris, France). Oct. 31, 1 
Bank Nederland NV. asek Taig Deo 1888. 1985. 
5 Metal Bulletin Monthly (London). Apr. 1986, p. 109. 
& Potassium. The Netherlands, Western 
Europe's Leading PsOs Trader. No. 142, Mar.-Apr. 1986, 
pp. 22-24. 


"Industrial Minerals (London). Salt in the European 
Market. Sept. 1985, p. 62. 
ow. W. K. Revampi 


Nether: 
f. 2.85 = US$1. 
3AFP Sciences 


Feb. 1986, pp 

Oil & Gaa Journal (Tuas, Oklahoma) July 15, 1985, 
p. 7 

{Ministry of Economic Affaire, The The Hague. Natural Gas 
end Oil of the Netherlands, 1984 Annual Report. July 

i3Petroleum Economist (London). Feb. 1985, pp. 45-47. 


The Mineral Industry of New 
Zealand 


By Travis Q. Lyday! 


The modest extractive mineral industry, 
contributing about 196 to the gross national 
product (GNP) estimated to be $22 billion,? 
of the island nation of New Zealand mainly 
consisted of the mining of coal, construction 
materials (clays, sand and gravel, and 
Stone), limestone for agriculture and con- 
struction, and titaniferous magnetite sand 
(iron sand). Crude mineral production also 
included natural gas, natural gas liquids, 
and petroleum (condensate). The mineral 
processing sector, contributing about 5% to 
the country’s GNP, consisted chiefly of the 
production of primary aluminum, manu- 


factured fertilizers, petroleum refinery 
products, and crude steel produced from 
imported raw materials. 

Government Policies and Programs.— 
The Government continued an extensive 
review of its petroleum exploration policy 
for much of the year. Near yearend, the 
review was completed, resulting in the issue 
of new petroleum laws, lifting of the explo- 
ration licensing moratorium, and the offer- 
ing of new exploration license blocks in the 
Taranaki Basin off the west coast of North 
Island. Also, the energy resources levy was 
waived for all new gas discoveries. 


PRODUCTION 


Gold production more than doubled and 
was expected to increase to about 100,000 
troy ounces after 1990 as hard-rock mining 
develops on North Island. Production of 
most other principal nonfuel mineral com- 
modities declined in 1985 from 1984 levels. 


Crude petroleum, natural gas, and natural 
gas liquids production continued to in- 
crease. The production of coal remained at 
approximately the level of the previous two 
years. 


Table 1.—New Zealand: Production of mineral commodities! 
| (Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985* 
METALS 
Aluminum metal, smelter: 
Primary- eccu pat y eT 159,979 — "163,420 218, 610 242,851 240,000 
Secondary ĩ ²⁰˙V˙. ·= wm. . E e 3,000 2,700 71,200 1,500 1,600 
%%%Äʃ ũ er Ld Ex LL Le 156,979 166,120 219,810 244,351 241,600 
Gold, mine output, metal content troy ounces. . 6,071 7,775 9, 21,605 245,011 
Iron and steel: 
Iron oro, Feighed9?)tk 22 SL LLL 197 166 156 2,645 2,000 
Iron san erred magnetite): 
Gross weight ____________ thousand tons 8,253 2,191 2,208 2,414 2,500 
Iron content᷑tt᷑ do. __ 1,854 591 1,256 1,376 1,425 
Pig iron (s sponge iron) do 150 150 155 170 170 
Steel, crude- - - - --- ---------------- do. 1281 252 288 274 2228 
Lead, refinery output, secondary? ________________ 7,000 6,000 6,000 6,000 6,000 
Silver, mine output, metal content troy ounces. . MM S 81 E ae 


See footnotes at end of table. 
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Table 1.—New Zealand: Production of mineral commodities: —Continued 


Commodity 1981 1982 1983 1984P 1985* 
METALS —Continued 
Tungsten, mine output (scheelite): 
ross weight noe AA AAA 20 14 11 13 10 
Tungsten content |. LL - - - ~~ 2 lll l22l22-2- 10 5 
INDUSTRIAL MINERALS | 
Cement, hydraulic thousand tons_ _ T888 71,066 T956 1,010 1,100 
Bentonite EEA ALEE EE EEE EE EAE RESP 1,885 6,220 1,958 6,418 6,000 
Kaolin ( 3726660000000 „( 307 23,951 23,917 1 000 
, For brick and tile ____-_____ ~~ ~~ ~~ ee 182,226 129,924 ,944 145,000 
NOME eee eM ³]ùxI“ ROC NO FON 170,000 170,000 165,000 150, 000 160,000 
Nitrogen . E -— 48200 58,0000 60,000 
Porio ERN i ee DL el 999 2,163 1,008 Hes iue 
Puis J Moore HERES 33,834 50,183 16,799 15,182 20,000 
i epe TERCER ENSE 55,500 70,000 81,000 j 60,000 
Send and gravel: 
Silica sand (glass aanddi -- - -- --------—— 129,146 160,009 148,357 138,235 50,000 
Other industrial sand 363,446 245,349 284,403 887,209 850,000 
For roads and ballatt thousand tons 18,548 14,154 15,489 16,501 15,000 
Ps building aggregate do _ 4,084 4,169 4,359 5,029 5,000 
ne 
Dolomité auccm ni naut e ee E CU 25,112 14,900 17,083 18,124 18,000 
Greens tone kilograms. . 5, 8,100 3,052 , 
ne and marl: 
For agriculture... .- thousand tons 1,829 1,592 r 1,524 1,500 
For cement ~- ----------------— do- 1,458 1,488 11, 497 1,621 1,500 
For other industrial uses do- 178 184 214 215 
or road do- 312 875 274 
55 JJ... cee MENGE AERE 65,714 45,644 64,055 16,900 75,000 
imer --- oe ee LC Lu 30,791 22,493 22,585 86,859 85,000 
Rock for harbor work thousand tona. — 2,891 2,825 2,254 2,520 
S ùA¹uſ eee ⁰ yy ME oes 90 156 1,090 1,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dioxide, liquefied_ --- 6,066 9,797 0,000 10,000 10,000 
Anthracite Ls thousand tons_ — 1 ($) 2 EFE (4 
Bituminouͥn s do- 415 428 1496 582 609 
Subbituminouus LLL LLL LL _- do- 1,510 1,595 1,752 1,709 1,578 
f ce maze do- 212 222 235 285 227 
CCCf/GGÄöĩÜÜukñ ² . ] 6ͤ ee eee da- 2,198 2.245 12485 2,526 2,409 
Coke 
Coke oven. ße te eee eee 4,004 2,263 2,060 2, 100 2,000 
Gashouse —— - - ---—----—-----—--------- 20,953 7,037 6,129 €6,200 6,000 
Ji A REE 24,957 9,300 8,189 *8,800 8,000 
cue z —— nne A eite EE 6,551 6,144 4,458 4,500 5,000 
Manufactured (from gasworks)? million cubic fest 1,708 1,168 845 609 517 
Gross production! d do 56,600 — "108,450 7105,000 7127, 200 150, 000 
Marketed production do- 48,691 794, 502 791,465 110,817 131,134 
Disi ed per E th d 42-gallon barrels 248 815 532 483 854 
que roleum gas _ thousan on = 
Natural gasoline |... LL LLL ~_____ do... 44 56 94 85 151 
Total —— — —— o — do... 292 $71 626 568 1,005 
Petroleum: 
05s so rat . do 3,381 5,978 5,268 6,635 7,000 
Refinery products: 
Gasolinn ass do- 10,736 9,801 10,668 10,965 97,219 
Distillate fuel oil do... 5,058 4,125 4,551 4,588 32.964 
Residual fuel oil |... 5. do... 3,623 2,637 2,381 2311 32,00 
Other. ao he i he a do... . 630 488 784 931 561 
Refinery fuel and losses do 910 735 805 798 2427 
EC!!! ⁵˙ààÄ—?= 8 do- 20,957 17,781 19,189 19,5998 13, 477 


*Estimated. Preliminary. Revised. 
iTable includes data available through July 15, 1986. 


ported 
3Not used for manufacture of iron; reportedly consumed for gas purification, preparation of stock licks, and 
ir eng inde sy ling Because of these uses, iron content is not reported. 

than unit : 
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TRADE 


Among mineral commodity imports, cru- 
de petroleum, partly refined petroleum, and 
petroleum . refinery products domi- 
nated. Other prominent mineral commodity 
imports were alumina, fertilizer materials, 


and steel semimanufactures. Aluminum in- 
gots remained the dominant mineral com- 
modity export, followed by steel products, 
mainly semimanufactures, and iron ore 
(iron sands). 


Table 2.—New Zealand: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 ; 
sd Se Other (principal) 
METALS 
Aluminum: Metal including alloys: 
U ap- — 182067 208.502 Wa Japan 16 07 
nwrought ________________ S% 
orea 18 i, Ghina ie 15 2 
Semimanufactures 7,015 9,810 10 Australia 3, i 
copper: Metal including all 2 155 id 
. — 0 is VM RES 1,606 1,340 — India 817; Australia 484. 
Unwrought and semimanufactures _ . 3,625 3, 420 974 Australia 1,255 255; Singapore 215. 
Iron and steel: 
Iron ore and concentrate, 5 
s roamed pyrite — thousand tons. 2,462 2.223 _. All to Japan. 
ROC NES 8 2,434 3,875 — Ja 2,015. 
Steel, primary forms 28,805 31,718 — China 14,799; Malaysia 10,223. 
gn rods, angles, shapes, sec- 
u8 . 46358 51,007 335 China $8,970 Fiji 2525; French 
olynesia : 
Universals, plates, sheets 45,755 30,177 10,708 Australia 6,903; Papua New 
Hoop and stri 2,005 118 — 76. 
andstrip... x : 
Rails — — 14,048 14,870 2,443 Australia 8,005, Hong Kong 
we --~-~-—-~~—--~---—- L) 7 » > 
1,789; Fiji 1,480. 
Tubes, pipes, fittings ___ __ 3,553 4971 99 Papua New Guinea 1,599; 
d forgi rough 120 140 1 Australia 125 n * 
and forgings, 
Lead: Metal incl : 
rs ne, 393 -- NA. 
Unwrought and semiman 743 820 — Australia 280. 
um: Metal including alloys, scrap 6 ot. 
Ni : Metal including alloys, semi- 
3 ufactures 5 po (3) — All to Australia. 
um group € etals including 
alloys, unwrought ao 
- value, „ $58 $2,608 $10 Australia $2,584. 
ver: 
Waste and sweepings --_ _ _ _ do $976 $1,574 — Australia $1,349 
Metal including aei d pedal AM 
Tin: Metal including Alo , ali fa 8 acts 165 D French Polynesia 141 
oys, all forma a 
Titanium: : Oxides — entran 5 14 ii 1 
5 =e a= to Netherlands. 
Zinc: Metal including atloys: 
wc tiny eRe ee 687 531 8 . 187; Japan 114; India 
Unwrought and semimanufactures 168 15 "e Japan 51; Republic of Korea 16. 
des 206 513 Papua New Guinea 350; Fiji 160. 
Ashes and residues 1,025 1,710 "- x 815; India 852; Australia 
Base metals incl alloys, all forms 
ue, thousands. .. $2 $3 -— Australia $2; Japan $1. 


See footnotes at end of table. 
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Table 2.—New Zealand: Exports and reexports of selected mineral commodities' 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 : . 
ty nie Other (principal) 
INDUSTRIAL MINERALS 
AO atural. Corund 
run em 9 umice, 
x S eee 93 101 -— Australia 99. 
Finding an polishing whee 
OSRE value, thousands $97 $5 M ae $1; 5 $1; 
ted Kingdom 
Barite and wither ite 1 16 mus Fiji 8; Singapore 7. 
Cement h A emm 226,069 198,510 — French Polynesia 63,619; 
Auzan 4 88 Papua New 
Chale Se ee ee 99 21 m Fil 13; Western Samoa 5. 
Clays, crude ~ - - - - -- - ~~ 11,814 14,183 nes N 3. 9, 550; Republic of Korea 
0; Philippines 402. 
Diamond: Gem, not set or strung 
value, thousands. .. $65 $125 $41 E um $51; United Kingdom 
Fertilizer materials: ' : 
Crude, n. es 121 255 wes Malaysia 200. 
Manufactured: 
Ammon ia 16 3 -- Papua New Guin 
ih a E 218 440 de necs Eel 
|^ NERONE NE NAP QVE S 0 
op P 
Potassi ca 34 231 c Fiji 118; Cook Islands 67. 
Unspecified and mixed 915 Q) NA 
Gypsum and plaster ~- -----~------- 180 867 M M 534; Indonesia 195. 
Bee NERO NAE ek 609 1,155 -- Indonesia 55l; Fiji 288; New 
Caledonia 
Phosphates, crude ______________ 2 19 Singapore TA 
iig Iron oxides and 4 11 4 ia 5; Fiji 5 
precious andes miprecious stones other m B 
than diamond: 
Natural value, thousanda- 3190 $499 $17 A peat $224; Australia $220. 
Synthetic do dd x us Australia. 
Salt and bri ne 3,7 8,831 ~- Australia 1 653; American 
Samoa 93 
Sodium com n. e. s.: Carbonate, 
a ea 3 7 1.044 -- Fi 1.043. 
Stone, sand and gravel 
imension stone: 
Crude and partly worked 69 61 4 Australia 35. 
Worked... value, thousands $92 $60 ds N orn POTOAN; ; Cook 
Dolomite, chiefly ree $44 
Gravel Gravel and crushed rock ee eS 430 1,186 12 Australia 961; Indonesia 168. 
cumestone ctr tan dimension MN 197 202 Ne Caledonia 185. 
and 8 —— 10 -.  Fij9. 
other metal bearing 5 399 303 --— Australia 183, Fiji 54. 
Tale steatite, s uas n ye E pM "odi ; Papua Jew Guinea 56. 
c, soapstone, pyro Po A 
Gato vdd 3 562 395 _. Australia 346. 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural 25 124 E —— Polynesia 101; Australia 
Coal: Anthracite and bituminous _ _ - _ - 187,268 $72,318 102 Japan 357,450. 
Peat including briquets and litter 2,217 — Australia 1,901. 
leum products: 
— p thousands $5 $8 Sol Islands $4; Fiji $2. 
ue i: i omon : 
3 on - 400 178 -—- Cook Islands 128. 
Mineral jelly and wan do... 212 184 "en pos Australia 31. 
Kerosene and jet fue! do- 2,054 1,201 E New Guinea 519; Fiji 856. 
Dubri a PX $1,321 $1,280 oe D Western Samoa $231 
cants _ _ _ ue, thousands_ — f e i ; rn ] 
Residual fuel -42.gallon barre — 83 EAS Al to Cook Islands. 
fn ates a aa € 54 — Western Samoa 42. 
Bituminous mixtures do- 6,878 4,842 -- Fiji 1,715; Papua New Guinea 
624; Western Samoa 624. 
NA Not available. 
Table prepared by Audrey D. Wilkes. 


*Unreported quantity valued at $2,000. 


*Unreported quantity valued at $888,000. 
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. Table 3.—New Zealand: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodit 1983 1984 : E 
d uie . Other (principal) 
METALS 
Alkali and rare-earth metals 
value, thousands. .. $9 35 Poland $40. . 
Aluminum: 
Ore and concentrate 1,000 1 All from 9497151, 
sven € rare LM de 448, 471 465,082 98 Australia 457,151; Japan 6,600. 
clu 
Scrap Epic i „ 39 31 — Pa ua New Guinea 16; French 
5 
Unwrou ght 6,726 1,690 © 
Semimanufactures 3,651 4,548 159 3 am Japan 761; 
Switzerland 480. 
Chromium: . 
Ore and concentrate, 145 291 (3 Nepublic of South Africa 264. 
Oxides and hydroxides ... 2A1 263 30 West Germany 110; United 
Cobalt: Oxides and xides 9 8 1 Finland 4; United Kingdom 2. 
Copper: Metal including alloys: | 
Scrap CET Rate eS Sot “T; 2 55 Rem Australia 54. 
Unwrought --------------—-- 2,205 2,686 7 — 2,121; West Germany 
Semimanufacture? |... 12,223 16,267 62 Australia 13,920; Japan 780; 
United Kingdom 486. 
Iron and steel: 
Iron ore and concentrate: 
Excl pyrite. ____ _ 93 37 _. All from Australia. 
Pyrite, 55 ETE 19 n 
Metal: 
9/Ä;O— AA 8 2,507 2,898 m French Polynesia 1,828; Fiji 854. 
Pig iron, cast iron, related | 
materials 1.174 1.428 1 AVTALA 690; United Kingdom 
Ferroalloys: i . ! 
Ferromanganese ...— 1,045 293 oe sar aan 206; United Kingdom 
Unspecified 2,188 8,960 87 Australia 3,736. 
Steel, primary forms — - ------ 2,649 6,745 2 Australia 6,742. 
Semimanufactures: re | 
Bars, rods, angles, 
i ee 2,559 107,232 383 Japan 65,103; Australia 29,512. 
Universals, plates, sheets __ 318,687 444,659 688 Japan 343,756; A 78,445. 
oop and strip 12,457 19,125 62 Australia 9,598; Japan 7,547. 
and accessories 14,780 15,291 7 United ; Japan 
Wire 14,586 17,800 65 Japan 6,805; United Kingdom 
Tubes, fittings 40,798 42,862 533 an 33,087 Australia 12,740 
pipes, fitting , apan 23, 08“ 
Castings and forgings, rough 1 189 (3 Kingdom 175. 
Oxides ___________________ 102 109 4 United Kingdom 55; Australia 
Metal including alloys " l 
F 5,354 5,046 __ Australia 4,982. 
Semimanufactures |... 95 188 () Australia 171. 
TA TU: Metal including alloys: 
nwrought ___ value, thousands $298 $133 $131 Norway $588. 
Semimanuf 3 ME $46 $80 $4 Canada $57. 
Ore anal concentrate 643 69 -. All from Singapore 
Oxides |... ~~ ek 882 824 2 Japan 391; Australia 359 
Mercury value, thousands_ _ $15 $12 PR vr rne H 4; Jepan $3; 
gay daca Metal including alloys, all 
er Mot do- m $115 $90 $11 United Kingdom $62. 
Nickel: Metal including alloys: 
Unwrought ___.________~_-- 41 171 -— Canada 112; Norway 54. 
Semimanufactures - 182 61 17 Australia 24. 
Platinum-group metals: Metals including 
alloys, unwrought and a partiy wo ba, su 
Sá value, $526 $705 $84 United Kingdom $490. 
ver: . 
Waste and sweepings' _ _ _ _ _ do $249 $225 $2 Australia $218. 
Metal Beds aro alloys, unwrought 
meee | ME EE o 
in oys, orms. — — 
Titanium: Onides NUN S ea eae 2,889 1,877 311 Australia 952: Finland 301; West 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : 
ner nie Other (principal) 
METALS —Continued 
n: Metal inclu all 
re "MES e d di: = $464 $378 $25 ^ United Kingdom $289. 
Ore and concentrate... — 10 uc 
7ͤ 8 27 39 — West Germany 24. 
Metal including alloys: 
Unwrou ght 18,256 26,501 -- Australia 17 500; Canada 8,939 
Semimanufacture? ________ 86 106 8 Australia 52; 3 41. 
Other: 
Ores and concentrate 864 985 -— N 
Oxides and . 533 1.976 1.289 16 Australia 1,146. 
and reaidu es 14 14 All from Australia 
Base metals incl all forms 
io ousands . _ $320 $519 $41 Canada $214; Australia $107. 
INDUSTRIAL MINERALS 
Bn reden n. e. a. 
atural: Corundum, emery, pumice, 
3 gui: 5 185 244 148 taly 60; France 18. 
Artificial: Corundum _________— 71 171 56 United Kingdom 5 Australia 
Dust and powder of precious and semi- 
precious stones 5 diamond . 
" d wheels and a $253 $422 $307 United Kingdom $48. 
rinding polisbing e 
HOAN OEC PA $1,886 $2,118 $588 Australia $452; Japan $313; 
United Kingdom $295. 
EEE e Le 1,897 1,861 18 Canada 1,841. 
Barite and witherite |... .. 4,641 8,665 ~- Australia 1,464; Thailand 725. 
Boron materials: 
Crude natural borates 
value, thousands $149 $97 700 Netherlands 840. 
Oxides and acids 475 1,931 1799 China 181. 
ll ee eee 242 5,184 21 or ; Japan 892; 
Chalk - 22 52 1,011 ~- United 951. o 
Clays, erubds - --- - -- - ---——— 11,760 2,831 2,239 ao ^ 50 ; United King- 
Cryolite and chiolite 966 13 -. All from Der 
Diamond: 
Gem, not set or “us 
ue, thousands $3,840 $3,251 $46 India PO Uniad Kingdom 
Industrial stones do $125 $239 $12 Australia $110; Ireland $64; 
Diatomite and other infusorial earth .. .. _ 1,843 1,109 1016 Japan 52; Australia 22. 
Feldspar, fluorspar, related materials 1,299 1,169 1 Canada 518; Norway 518; 
Australia 71. 
Fertilizer materials: Manufactured: 
Ammonia _____~_____-~____-~ 679 326 Austrais 324. 
Ni nee value, thousands. $7,022 $6,884 $2,509 $2,133; West Germany 
Ti ,047; Australia $850. 
Phosphatic |. 22 2L ~~ 71,258 22,0002 West est Germany 1 157. 
Potassic ___._._ ~~ _______ 182,450 235,120 107,465 Canada 56,176; U.S.S.R. 42,078. 
Unspecified and mixed 
value, thousands_ _ $20,466 $17,419 $12,765 West Germany $3,391. 
Graphite, natural .. 116 59 8 United $6; Sri Lanka 9. 
Gypsum and plasterrr 61,164 161,200 88 CL c 1 ; Mexico 
ITI —— — UN 12 80 48 United Kingdom 32. 
Magnesium compounds: Magnesite, crude 
including sintered _ - -----------—- 8,385 6,401 63 China 3,886; Australia 2,381. 
Crude including splittings and waste 
ue, thousands $155 $178 $10 India $52; China $31. 
Worked including agglomerated i 
splittings ~- --------- do... $84 $198 T United E Kingdom 255. 1 
Nitrates, cru le 54 54 ~- Australia Y^ 88 
Phosphates, crude |... 980,532 910,279 41,808 14301 388,614; Christmas 
ents, Fee Iron oxides and 1276 2218 m Tad ii 
ides, processed est Germany 1,901. 
Potassium salts, crude... 3,304 7,863 1,368 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 United 
States 


Sources, 1984 
Other (principal) 


than 
Natural value, thousands $1,528 $1,964 $6 Thailand $682; Australia $464; 
226. 
Synthie do- $85 $736 $580 West Germany $82; Thailand 
ite, J ͤ ³˙ ee ne ee 2 " d 
UR and brine. - .------------—— 94,891 62,176 2 Netherlands Antilles 37,704; 
Australia 22,897. 
Sodium compounds, n.e.s.: Carbonate, 
2 8 25,487 29,800 27,479 United Kingdom 2,080. 
Stone, sand and gravel: 
Crude and partly worked 8,067 5,331 18 E of 600 Aal 780 Africa 2, 107; 
Worked... value, thousands. $181 $546 $2 Italy $204; Australia 772 Philip- 
pines 
Dolomite, chiefly refractory- grade 9 42 at West 41. 
Gravel d rock 79 108 18 A etus Fracte 40. 
and quartzite... ------— 847 170 15 Australia 48; Sweden 48. 
other metal-bearing — — .-— 445 480 81 Australia 261; Japan 69. 
Crude including native and by- 
pps 1 by- — 198,771 222,011 58,728 Canada 163,268 
Colloidal, precipitated, sublimed — 206 21 Australia 318 
acid. a et 82 1 United Ki 
Talc, steatite, soapstone, pyrophyllite — — 4,851 2,710 96 Australia 2, 
Crude value, thousands $385 $451 $18 Austria $209; Republic of South 
Africa $88; France $44. 
Slag and dross, not metal-bearing .. .. 106 141 _. Australia 125. 
MINERAL La AND RELATED 
t and bitumen, natural ....---— 57 4 Trinidad and o 86. 
M E 4,972 6,738 260 Australia "r^ n 
Anthracite and bituminous_ — _ _ — _ _ 210 894 518 United Kingdom 152; J. 115; 
Australia ( 0. 
Briquets of anthracite and bituminous 
MEE RECT ree oe M e 486 531 247 Japan 250. 
Luan including briquets 9 44 41 Australia 2. 
Coke and semicoke.. ue, thousands. _ $339 $361 $12 Australia $854. 
Gas, natural: One: da- 316 $30 $4 Netherlands $22. 
Crude. thousand 42-gallon barrels. .. 10,659 10,411 Eme - 75 ia 5,217; Saudi Arabia 
Refinery ucts: 
rae d — value, thousands $231,980 $171,510 $26,809 
IU 575 DIDA eoe Singa 11655 564. 
Mineral jelly and wax — do $2,405 $2,802 $321 $1,051; China $574; 
Kerosene and jet fuel. do- $99,153 $96,868 $806 — $48,169; Singapore 
Distillate fuel oil do... $161082 $124,474 $11,144 Australia $69,485; Singapore 
Lubricants do. $27,215 $27,272 $2,889 Australia $12,985; Singapore 
Residual fuel oil do $56,928 $50,082 $4,664 spp $20,521; Australia 
id 42-gallon barrels. 291 8,648 97 Singapore 3,55 
Bituminous mixtures... do- 3,630 1,424 30 Australia 910; United Kingdom 
Petroleum cok do 469,557 665,055 651,525 Australia 7,508. 
; Table prepared by Audrey D. Wilkes. | 
Less than 1/2 unit. 


*May include other 


udes unreported quantity valued at $2,104,000 in 1983 and $2,798,000 in 1984. 


precious 
SExcludes unreported quantity valued at $775,000 in 1983 and $701,000 in 1984. 
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COMMODITY REVIEW 


METALS 


Aluminum New Zealand Aluminium 
Smelters Ltd. (NZAS), a 58.72%-owned sub- 
sidiary of Comalco Ltd. of Australia, and 
the Government of New Zealand arrived at 
an agreement in August over the pricing of 
electricity charges to its 244, 000-ton- per- 
year Tiwai Point primary aluminum smelt- 
er. NZAS was considering closing the facili- 
ty after being faced with a Government- 
imposed 25% increase in electricity charges 
in April. Other partners in NZAS were the 
Japanese firms Showa Light Metal Co. Ltd., 
a subsidiary of Showa Denko K.K., and 
Sumitomo Aluminium Smelting Co. Ltd., 
both having a 20.6496 interest. 

Gold and Silver.—New Zealand's Com- 
mission for the Environment tentatively 
accepted the development plans of Waihi 
Gold Co. for a $65 million gold and silver 


mine in the historic goldfields at Martha 


Hill on the Coromandel Peninsula, North 


Island. Waihi Gold's discovery of gold and 


silver came after more than 4 years of 
intensive drilling. Estimated reserves total 
14.7 million tons of ore grading 8.5 grams of 
gold and 32 grams of silver per ton to a 
depth of 270 meters. Some 8 million tons of 
ore grading 3.0 grams of gold per ton was 
amenable to open pit mining. When the 
mine comes on-stream, scheduled to be in 
1988, it will be New Zealand's first volume 
gold mine, at 1 million tons of ore per year, 
using modern technology. Interest in the 
project was held by Amax Exploration Inc., 
38.33%; Mineral Resources (N.Z.) Ltd., 27%; 
Goodman Mining, 15%; Green McCahill, 
16.6795; and United Gold Mines, 396. 

British Petroleum Mining Ltd. enterod 
into a joint venture with New Zealand 
Forest Products Ltd., New Zealand’s largest 
forest products company, to explore for gold 
and silver over a 250-square-kilometer for- 
ested area geologically associated with the 
Coromandel region. Initial prospecting was 
to be ground magnetometer and geochemi- 
cal surveys 


Iron oe and Iron Sands.—Small annual 


production of iron ore from the Onekaka 
deposits in the north of South Island and 
certain small deposits on the coast of North 
Island near Auckland continued during the 
year for use in gas purification, the prepara- 
tion of stock licks, and in the brickmaking 
industry. No iron ore was used for the pro- 


duction of metallic iron. 

Waipipi Ironsands Ltd. continüed to pro- 
duce titanomagnetite concentrates for di- 
rect export to Japan through offshore bulk- 
loading facilities from its Waverley placer 
mining operations on the southwestern 
coast of North Island, as did New Zealand 
Steel Mining Ltd., a wholly owned subsid- 
iary of New Zealand Steel Ltd., from its 
Taharoa operation on North Island's west 
coast. Waikato North Head Mining Ltd., 
also a wholly owned subsidiary of New 
Zealand Steel, produced iron sand ore from 
its North Head operation near the Waikato 
River for domestic use in the production of 
steel billets at the Glenbrook steel works. 

Iron and Steel.—The nearly $1 billion 
expansion and modernization program at 
New Zealand Steel’s Glenbrook plant con- 
tinued during 1985. The first phase of ex- 

pansion expected to be completed by year- 
end, end but delayed owing to construction de- 
lays due to industrial action will increase 
annual primary production capacity to 
150,000 tons per year early in 1986. A 
second-phase expansion, slated to raise flat 
production rolling capacity to 550,000 tons 
per year, also began during the year. Ishik- 
awajima-Harima Heavy Industries Co. Ltd. 
of Japan will provide and install the rolling . 
mills, targeted for completion in 1987. 

In August 1985, New Zealand Steel an- 
nounced it would install a second pipe mill 
as part of a $5 millio program to boost pipe . 
output. The new to be supplied by the 
Federal Republic of Germany's Mannes- 
mann AG, will double capacity to 65,000 
tons per year. Installation was planned for 
completion in late 1986. | 

Following a review of the Glenbrook steel 
works expansion program by both the Gov- . 
ernment of New Zealand and New Zealand 
Steel, an agreement was announced in 
December in which the Government would 


take an 81.2% stake in New Zealand Steel 


and assume responsibility for the $650 mil- 
lion of outstanding loans. The agreement, 
which must be approved by the sharehold- 
ers, envisages the enlarged company taking 
over New Zealand Steel Development Ltd., 
which was formed to carry out the expan- | 
sion program. The Government previously 
held a 60% interest in the development 
company, with the balance held by New 
Zealand Steel. According to New Zealand 
Steel, the restructuring plan was drawn up 
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because the prospects for the expansion had 
been delayed during the year owing to 
higher coal and electricity prices, a planned 
reduction in protection of the local steel 
market, serious capital cost overruns be- 
cause of construction delays, and higher- 
than-expected interest charges. The combin- 
ed impact of the changes indicated the need 
for a major injection of new equity capital. 
The Government will take 291 million 
shares of the enlarged company, although it 
intended to sell its shares under certain 
conditions as soon as possible. At yearend, 
The Broken Hill Pty. Co. Ltd. and Fletcher 
Challenge Ltd. were the leading contending 
potential buyers. 


MINERAL FUELS 


Coal, Lignite, and Peat.—As part of New 
Zealand’s national energy policy emphasiz- 
ing the reduction of its dependence on 
imported oil, investigations continued into 
the range of potential uses of South Island 
lignite, including its gasification-synthesis 
to produce liquid fuels; the use of pyrolysis 
liquids (obtained from the chemical decom- 
position through heat) from peat as a refin- 
ery feedstock; and methods of increasing 
coal production from the fields on North 
Island. 

The Chatham Islands, about 850 kilome- 
ters east of Wellington, peat investigations 
were aimed at determining the suitability of 
the pyrolysis products as a refinery feed- 
stock. Both the South Island lignite and the 
Chatham Islands peat invéstigations were 
developed to evaluate the respective re- 
sources, determine the characteristics of the 
individual deposits and their minability, 
and to investigate the various conversion 
processes to obtain and/or produce liquid 
fuels. State coal mines accounted for 65% of 
production in 1984, the latest year for which 
official data were available. 

Natural Gas and Petroleum.—On Decem- 
ber 16, New Zealand lifted its moratorium 
on new awards for petroleum exploration 
licenses, in place since October 1984 while 
the Government reviewed its exploration 
policy. As a result of its 15-month review, 
new petroleum laws were promulgated. The 
policy review was prompted by the Govern- 
ment’s desire to cut its budget deficit, partly 
through reduced spending on exploration by 
the state oil company, Petroleum Corp. of 
New Zealand Ltd. (Petrocorp). 

Under the new petroleum policy, all li- 
censes were to be awarded from the best 
geophysical and geochemical work program 
offered. However, cash bidding for license 
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blocks would still be considered by the 
Government for the most promising explo- 
ration areas. In addition, the new policy 
gave the Government the option of taking 
up to a 26% interest in any license issued, 
the first 11% of which would be noncontri- 
butory interest during the exploration 
phase, becoming contributory upon grant- 
ing of the development license. The remain- 
ing 15% or less interest, which must be 
taken at the time the exploration license is 
granted, would be fully contributory, and 
the Government would meet its full share of 
costs in proportion to this percentage dur- 
ing both the exploration and development 
stages. Previously, the Government could 
secure as much as a 51% interest. 

Increases in annual rental and applica- 
tion fees were planned, but the new charges 
were not announced by yearend. Previous 
charges were last set in 1978. New tax 
concessions, including the possibility of 
allowing exploration cost deductions from 
taxable income and accelerated deprecia- 
tion for development, were still being stud- 
ied at yearend. 

The Government also agreed to abolish 
the energy resources levy of $NZ0.45 per 
gigajoule for all new gas discoveries made 
from any new fields. The royalty rate of 
12.5% on the selling value of any petroleum 
discovered will remain unchanged, how- 
ever. In special circumstances, there was a 
provision in the Petroleum Act for the 
Minister of Energy to waive or reduce the 
royalty. 

Concurrent with the lifting of the explo- 
ration license moratorium, the Government 
offered 50 license blocks in the Taranaki 
Basin off the southwestern coast of North 
Island. The blocks, consisting of the unli- 
censed portion of New Zealand’s potentially 
most productive offshore area, totaled 
37,284 square kilometers. Under the new 
law, Petrocorp must compete for its licenses 
the same as other domestic and foreign 
companies. 

Petrocorp continued development of sev- 
eral small oil and gas/condensate fields 
onshore, including McKee, Pouri, and Toe 
Toe. When the McKee production station 
becomes fully operational and all the fields 
are linked to it, expected production will be 
9,000 to 10,000 barrels per day. Also slated 
for development were the Pukemai and 
Tuhua oil and gas fields north of McKee 
and the Kaimiro gas/condensate field to the 
west. 

New Zealand Synthetic Fuels Corp. Ltd. 
(New Zealand Synfuel), owned by the Gov- 
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ernment (75%) and Mobil Oil Corp. (25%) 
of the United States, began commercial 
production of gasoline from natural gas at 
its $1.2 billion Montunui plant on October 
16, several weeks ahead of schedule and 
almest 20% under budget. The plant, on 
North Island’s west side, converted natural 
gas from the offshore Maui Field to metha- 
nol, then to gasoline, using a catalyst devel- 
oped by Mobil Oil. When fully operational, 
scheduled for early 1986, production will be 
about 14,500 barrels per day of gasoline, 
about one-third of New Zealand’s demand. 

Additional process equipment was in- 
stalled on Platform A in the Maui Field to 
accommodate the increased production for 
New Zealand Synfuel’s gas to gasoline 
plant. The Government’s Offshore Mining 
Co. Ltd. held a 50% interest in the field, 
Shell Petroleum Mining Co. Ltd. and BP Oil 
Exploration Co. of New Zealand Ltd. each 
held 18.75%, and Todd Petroleum Mining 
Co. Ltd. held 12.5%. 

At yearend, the Government was still 
studying additional uses for gas from the 
Maui Field, 1 of the 10 largest natural gas 
reservoirs in the world. When completed, 
the study will aid in settling such issues as 
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possible gas exports, petrochemical develop- 
ment, and the need for a second platform. 

Although exploration drilling and seismic 
activity expenditures were maintained at 
about 1984 levels, they were only about one- 
half of those spent in 1983. However, the 
moratorium on new exploration licenses did 
not have any noticeable impact on explora- 
tion activity in existing permit areas. Explo- 
ration companies completed 17 exploration 
wells, of which 12 were onshore and 5 were 
offshore. Three development wells were 
completed, all onshore. Seismic activity in- 
cluded 2,750 line kilometers being shot, of 
which 2,000 kilometers were offshore. 

New Zealand Oil and Gas Ltd. continued 
its shallow drilling program in Petroleum 
Prospecting License (PPL) 075 on the west 
coast of South Island, attempting to tap the 
source of the Kotuku Seep, believed to be 
the largest active seep in Australasia. Off- 
shore activity was centered in the deep 
waters off the east coast of South Island in 
permit area PPL 203. 


1Physical € Division of International Minerals. 


n ues have been converted from 
len Ai END c US dollars at the rate of 
SNZO Fr. Ul. 00 as of Des. 81, 1985. 


The Mineral Industry of 


Nigeria 


By Ben A. Kornhauser’ 


Crude oil sales provided about 9796 of 
Nigeria's foreign exchange earnings and 
over 70% of the federal budget. The country 
continued to shun International Monetary 
Fund (IMF) commitments, embarking on 
countertrade deals involving oil to reduce 
its economic difficulties. 

Expansion of the secondary lead smelting 
plant was planned and a solder-wire plant 
came on-stream at Makeri. Work resumed 
at the Ajaokuta steelworks following negoti- 
ations with the concerned contractors, but 


the estimated completion date was set for- 


1989 at a cost of $7 billion.* Delta Steel Co. 
was producing no more than 4096 of its 1- 
million-ton-per-year rated capacity. The Ni- 


gerian Tin Mining Co. (NTMO) was formed 
by merger with the various tin companies 
and the Government-owned Nigerian Min- 
ing Corp. (NMC), with the Government 
retaining the majority control. 

An agreement was signed to start the 
fourth oil refinery at Port Harcourt at a 
projected cost of $585 million. Nigerian 
National Petroleum Corp.’s (NNPC) refin- 
ing capacity, with expansions at other 
plants, was expected to rise to 445,000 
barrels per day. Development of the petro- 
chemical industry continued, but at a slow- 
er pace, with the objective still the genera- 
tion of more foreign exchange and the 
utilization of domestic natural gas. 


PRODUCTION AND TRADE 


Nigeria achieved a merchandise trade 
surplus of nearly $3 billion with exports of 
approximately $10.7 billion and imports of 
$7.8 billion. Imports were reduced from 
$10.2 billion in 1984 as the result of factors 
euch as the import licensing system, contin- 
ued austerity, and the inability to obtain 
foreign credits. Most of the export revenue 
was accounted for by the $10.5 billion from 
oil, compared with $11.5 billion in 1984, 
with an additional 2.7% coming primarily 
from cocoa. Crude oil sales continued to 
provide about 97% of foreign exchange 
earnings and over 70% of federal budget 
resources. Oil production averaged 1.47 mil- 
lion. barrels per day compared with 1.37 


$20 billion, which amounted to 15996 of 
exports of goods and services. Debt service 
and interest payments absorbed 40% and 


1596, respectively, of export income. The 
gross domestic preduct was estimated at 
$58.3 billion, a decrease of 5.696 from that of 
1984. Nigeria continued to avoid IMF com- 
mitments, pursuing instead countertrade of 
about $2.5 billion in oil deals with Austria, 
Brazil, Italy, and France. Countertrade 
would cause the United Kingdom to lose its 
historical position as Nigeria’s supplier to 
either Brazil or France. Barter deals also 
would diminish the West German and Unit- 
ed States share of the Nigerian market. The 
question was whether countertrade would 
generate new customers for the oil or only 
displace existing sales. 

The U.S. trade deficit with Nigeria widen- 
ed owing to imports from the United States 
rising to a total value of $8.1 billion, a 19% 
increase compared with $2.6 billion in 1984, 
even though U.S. exports increased 18% to 
a total value of $652 million compared with 
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E million in 1984. U.S. imports from 

igeria primarily were oil (99%) and cocoa 
Memini im U.S. exports totaled $652 mil- 
lion and were mainly oil equipment (696) 
and wheat (35%). The United Kingdom 
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remained Nigeria's largest trading partner, 
increasing its exports to about $1.25 billion 
from $1 billion in 1984, while imports were 
estimated to increase to $850 million from 
$500 million. 


Table 1.—Nigeria: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985* 
METALS 
Columbium and tantalum concentrates, gross 
ümbiis o s oanuEnud uuu unas iuda 871 180 87 120 100 
talite |. ~~~ = = — = = = LLL Ll- 2 1 1 1 
Iron and steel: Steel, crude. ------------—— 15,000 100,000 140,000 180,000 254,000 
Mine output, metal content 204 260 260 260 260 
secondary -.------------ 2,000 2,000 2,000 2,000 8,000 
Mine output, cassiterite concentrate: 
Gross (18.5% Sn 8,172 2,855 1,560 1,844 1,850 
Sn content . . . . = = = = = = ee 2,800 1,708 1,180 1,840 1,860 
smelter _.________-_-_____- 2,485 1 1,190 1,400 1,020 
Zinc ore and concentrate, metal content 100 100 100 100 100 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tona... 2,700 8,600 8,600 8,600 8,600 
. 685 700 700 286 800 
Unspecified 89,885 20,900 20,000 20,000 20,000 
Feldspar® _______________________ l2- 5,000 5,000 5,000 EC 5,000 
Limestone... —- thousand tona. — 1735 2400 n 12 1390 
P es eee cee 140 140 140 127 120 
MINERAL FUELS AND RELATED MATERIALS 
Coll ul eee ee eee da 116 NA NA 76 55 
re i 
F million cubic feet 700,000 ,000 ,000 174,000 96,000 
Marketed anda E E rua Ei LEE 3 19,000 19,000 18,000 18, 18,000 
Crude thousand 42 gallon berrela.. — 525,000 472,000 452,000 502,000 587,000 
Refinery ucts: 
3 ee do... 21,250 22,100 11,100 22,000 
Jet fuel do- 360 400 400 400 
F do... 6,855 6,482 6,200 6,400 NA 
Distillate fuel oil ........  - — do- 18,428 14,174 14,547 14,547 
Residual fuel oil |... da 8,658 9,924 9,990 9,990 
, unspocifid do... 192 920 1,048 1,568 
Total ote ek do- 50,848 58,850 48,285 54,900 NA 
"Estimated. Preliminary. NA Not available. 
‘Includes data available through July 80, 1986. 
COMMODITY REVIEW 
METALS possible use of the lead sulfide mineral, 
] ena, in the feedstock for the ded 
Gold.—Gold deposits of about 200,000 Siena, d 5 
h à plant. The proven reserves of 700,000 tons of 
troy ounces were discovered in Ilesha, Oyo lead and zinc in Abakaliki and Ririwei in 


State, in western Nigeria. Trial exploitation 
was started. 

Lead.—The Makeri Smelting Co. Ltd. of 
Nigeria planned to expand its secondary 
lead smelting capacity to 6,000 tons per year 
from 1,500 tons per year in 1985. A change 
from a reverberatory furnace to a rotary 
System was being considered because of the 


eastern Nigeria were expected to be exploit- 
ed. If the expansion were completed, about 
75% of the feed would remain secondary 
material with improving domestic lead 
scrap supplies. The expansion was estimat- 
ed to cost $400,000 to $500,000. 

Makeri established the first solder-wire 
plant in west Africa at its lead smelter 
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plant, which was to be in production in 
August. The plant used local materials and 
had a capacity of 600 tons per year. 

Steel.—Estimated completion of the $7 
billion Ajaokuta steelworks was set back to 
1989. Originally, $5 billion had been allocat- 
ed to establish the integrated steel plant. 

Work on the much-delayed Ajaokuta 
steelworks resumed following contract ne- 
gotiations with the main contractors: 
U.S.S.R.'s Techpromeksport, France's Du- 
mez & Fougirolle S.A., and Julius Berger 
Nigeria Ltd. (an associate of West Ger- 
many's Bilfinger & Berger GmbH). An ele- 
ment of countertrade could be involved in 
the civil engineering contract renegotiated 
with Julius Berger. Brazilian steel compa- 
nies, Usina Siderürgica da Bahia S.A. and 
Cia. Siderürgica da Guanabara S.A., began 
supplying billets to Nigeria as part of a $1 
billion barter deal involving the Brazilian 
trading company Cooperativa Agricola de 
Cotia (Cotia). About 105,000 tons of billets 
was to be delivered to Nigerian rolling mills 
in 1985. 

The domestic steel industry satisfied less 
than 50% of the country's estimated steel 
demand of 2 million tons. Of that demand, 
50% was imported flat products, and the 
balance was produced domestically as rod, 
wire, and light section production. 

Delta planned to produce 400,000 tons of 
raw Steel in 1985 compared with 184,000 
tons in 1984. Production at the 1-million- 
ton-per-year-capacity plant suffered from 
difficulties such as the inability to import 
spare parts and raw materials owing to the 
lack of foreign exchange. Although both of 
Delta's Midrex 600,000-ton-per-year-capac- 
ity direct-reduction iron (DRI) plants had 
been commissioned, only one had been in 
operation because of the low demand for 
DRI. However, Delta was shipping trial 
tonnages of DRI to other Nigerian steel 
companies because steel scrap generally 
was in short supply. A shipbreaking compa- 
ny was established in 1985 in Warri to 
provide 120,000 tons per year of steel scrap 
to Delta. The Government also was setting 
up a scrap processing plant in Bendel State 
to handle abandoned automobiles. Delta 
was using a mixture of 20% steel scrap and 
80% DRI in its steel production. Delta did 
not have hot briquetting facilities, which 
would make a more stable product and 
facilitate shipping DRI in rainy weather. 

Tin.—NTMC, which was organized in 
January 1985, was controlled by the Gov- 
ernment-owned NMC through 5496 of the 
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Shares. Employees of NTMC owned 696, and 
40% was owned by the former five inde- 
pendent companies: ted Tin Min- 
ing Co. Nigeria (Holdings) Ltd., Ex-lands 
Nigeria Ltd., Bisichi-Jantar Nigeria Ltd., 
Gold & Base Metal Mines of Nigeria Ltd., 
and Kaduna Prospecting Nigeria Ltd. The 
Government merged the above companies 
to create a more viable financial and tech- 
nological company to better address the 
more costly mining of alluvial and sub- 
basalt reserves, which were at depths of 50 
to 100 feet of hard consolidated basalt rock. 


INDUSTRIAL MINERALS 


Fertilizers.—In 1985, construction started 
at Port Harcourt on a Nigerian fertilizer 
project being built under the general super- 
vision of Kellogg Nigeria Inc. for the Na- 
tional Fertilizer Co. of Nigeria. Kellogg was 
the lead company in the United Statee- 
Japanese consortium building the plant. 
Three hundred and fifty million dollars was 
being furnished by United States and Japa- 
nese Export-Import Banks. Under a $50.6 
million contract, Daewoo Corp. of the Re- 
public of Korea in 1985 began laying pipe 
and installing furnaces, heat exchangers, 
drums, and compressors. The plant would 
be based on natural gas and would have a 
capacity of 1,000 tons of ammonia per day, 
1,000 tons of nitrogen-phosphorus-potas- 
sium fertilizer per day, and 1,500 tons of 
urea per day. The complex was expected to 
be on-stream by the end of 1986. 


MINERAL FUELS 


By yearend, crude oil production averag- 
ed 1.47 million barrels per day, with output 
ranging from 1.1 to 1.3 million barrels per 
day in January to 1.7 million barrels per 
day in December. The wide fluctuations 
during the year from the production limits 
established by the Organization of Petrole- 
um Exporting Countries resulted from the 
drop in oil prices, the availability of custom- 
ers, and the need to generate foreign ex- 
change to meet Nigeria’s expenditures. In 
Nigeria's efforts to offset depressed oil 
prices and low demand and in the belief 
that barter arrangements would not affect 
its normal oil contracts, $2.5 billion in 
contracts were reported to have been nego- 
tiated with Austrian, Brazilian, French, and 
Italian companies. The countertrade agree- 
ments involved exchanging oil for equip- 
ment, automobiles, spare parts, food, and 
other goods. By yearend, the new military 
government, which came into power in 
August, was suspicious of some of the agree- 
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ments and planned to review and/or rene- 
gotiate oil barter contracts concluded under 
the former military regime. The $1 billion 
countertrade arrangement with the Brazil- 
ian state-owned oil company, Petróleo Bra- 
sileiro S.A., and Brazil' largest trading 
company, Cotia, apparently would remain 
in effect. The barter increased the lifting of 
Nigeria's oil to Brazil from 50,000 barrels to 
90,000 barrels per day in exchange for spare 
parts and goods and would place Nigeria 
among Brazil's largest oil suppliers. 

Ashland Oil (Nigeria) Co. expected to 
place two oilfields in operation at oil pro- 
duction lease-98 concession offshore Nigeria 
by yearend. The fields were to operate 
under a preduction-sharing contract and 
were expected to produce 20,000 barrels of 
crude per day, which would be piped into a 
tanker moored in the Adanga Field. Ash- 
land held Nigeria's only other production- 
Sharing contract, producing about 10,000 
barrels per day from a platform in the 
Akam Field. 

Gulf Oil Corp. (Nigeria) Ltd. discovered a 
new oilfield in its Escravos operations close 
to Warri, southwest of its West Isan Field in 
its oil mining lease (OML)-95 concession. 
The field was in a water depth of 40 feet and 
situated 5-1/2 miles offshore. Oil was found 
in 10 reservoirs. Tests performed on five 
showed a combined flow rate of 8,735 bar- 
rels per day. Pan Ocean Oil Corp. Nigeria 
tested a light oil discovery on the OML-98 
block, 100 miles east of Lagos. A total of 
7,200 barrels per day flowed from three 
zones in the Agbada Formation at the No. 2 
South Asaboro strike. Pan Ocean was to test 
two more zones in the block, which was 
operated with NNPC.* 

Major producers, including Shell Oil Co., 
Gulf Oil Corp., Mobil Oil Nigeria Ltd., Agip- 
Phillips S.p.A., and Texaco Inc.-Chevron 
Corp., signed contracts formalizing their 
joint venture arrangements with NNPC. 
Shares were unchanged at 20 to 80 in 
NNPC's favor for Shell and 40 to 60 for the 
others. The 60,000-barrel-per-day Port Har- 
court refinery, owned originally by Shell-BP 
but held by NNPC 50%, the finance minis- 
try 30%, Odu'a Investments 10%, and sev- 
eral states with 10%, was merged into 
NNPC. 

NNPC expected its refining capacity to 
rise from 260,000 barrels per day to 445,000 
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barrels per day, following completion of a 
150,000-barrel-per-day plant at Port Har- 
court and refinery expansion of 25,000 bar- 
rels per day at Warri and 10,000 barrels per 
day at Kaduna. An agreement was signed 
between NNPC and a consortium of four 
companies: Japan Gasoline Corp. (JGC); the 
Japanese financing firm Marubeni Corp.; 
Spie Batignolles Nigeria Ltd. of France; and 
its local subsidiary Spebat Nigeria, for the 
fourth refinery, which would be in Alesa- 
Elemene, close to the refinery at Port Har- 
court. The project was expected to cost $535 
million. JGC was to build the refinery at a 
cost of $295 million while Spie would build 
the conversion units and additional build- 
ings for $240 million. Construction awaited 
France’s guarantee of the financing for the 
part to be built by Spie. 

In 1985, 40% of imported industrial raw 
materials were petrochemical-based and 
amounted to about $500 million in foreign 
exchange. The rationale for a domestic 
petrochemical industry was to increase for- 
eign exchange and to use Nigerian natural 
gas, a basic ingredient of the industry. 
Phase 1, largely completed in 1985 and 
managed by Lummus Co. of the United 
Kingdom and Technimont S.p.A. of Italy, 
consisted of four plants in Warri, Bendel 
State, and Kaduna. These plants were de- 
signed to use byproducts from the Warri 
and Bendel refineries as petrochemical 
feedstock and raw materials for products 
such as plastics, synthetic fibers, deter- 
gents, and paint solvents. Phase 2, managed 
by Foster Wheeler Corp. was designed to 
use natural gas as feedstock. It required a 9- 
square-kilometer plant to be built at Eleme, 
Port Harcourt, and would consume about 
100 million cubic feet of gas per day. The 
products would be ethylene, propylene, and 
their downstream products. The construc- 
tion cost was projected between $2 and $3 
bilion. Because of this huge investment 
cost and the drop in Nigeria's foreign ex- 
change, phase 2 probably would be divided 
into stages of construction but not shelved. 
Construction on this phase was expected to 
start in 1986.* 


1Physical scientist, Division of International Minerals. 
re neceesary, values have been converted from 
Ni nian naira (N) t0 US, dollars at the rate of N1.00= 
Oil and Gas Journal. V. 88, No. 40, Oct. 7, 1985, p. 63. 
“The Triumph (Kano). Nov. 9, 1985, p. 13. 


The Mineral Industry of 
Norway 


By Richard H. Singleton’ 


Norway’s energy-intensive metals produc- 
tion decreased in 1985, notably in the major 
aluminum and ferroalloy industries, as a 
result of industry rationalization. Produc- 
tion increases occurred, however, for a few 
metals, including magnesium and silicon. 
An extensive program was under way in the 
mining and smelting industries to improve 
efficiency and productivity by moderniza- 
tion, including computerized remote con- 
trol and equipment redesign. A widespread 
modernization and expansion of the pri- 
mary aluminum industry and, to some ex- 
tent, the aluminum fabrication industry, 
was in progress. Elkem A/S continued to 
strengthen its position as a world leader in 
ferroalloys by acquisition of domestic and 
foreign facilities. Substantial losses were 
sustained by Elkem’s U.S. ferroalloys indus- 
try because of reduced demand and the 
strong U.S. dollar, which decreased export 
sales. Expansion of Norway's nickel-copper 
refinery began in anticipation of future 
imports of matte from Botswana to supple- 
ment the supply from Canada. Moderniz- 
ation of the sole zinc smelter-refinery com- 
plex began. Capacity of the magnesium 
smelter was being further increased. Pro- 
duction of copper concentrate continued to 
decrease because of ore depletion. 

A 10-year downward trend in cement 


production was reversed in 1985. Norsk 
Hydro A/S began construction of another 
large fertilizer plant in Norway and contin- 
ued its acquisition of foreign fertilizer pro- 
duction facilities. Norway's production of 
graphite was halted because its only concen- 
trator was destroyed by fire. Construction of 
a high-purity-quartz mine-plant unit began. 

Production and export of crude oil con- 
tinued. Increased output from the Statfjord 
Field more than offset a decrease from the 
Ekofisk Field during 1985. A serious sub- 
sidence problem was identified in the 
Ekofisk Field. Heavy activity continued in 
the development of a number of North Sea 
fields. The Statpipe system for transporta- 
tion of North Sea gas to Norway and conti- 
nental Western Europe was completed. 

As hope dwindled further regarding dis- 
covery of other large oil deposits in the 
North Sea, promising earlier discoveries of 
gas in the Norwegian Sea, further north, 
were augmented in 1985 by discovery there 
of two significant and promising oilfields. 
Also, much gas and one oilfield were discov- 
ered offshore north of the Arctic Circle. 

Norway's real gross domestic product in- 
creased 396 while the consumer price index 
increased 6% and wages increased 10%. 
The external account remained in surplus. 


PRODUCTION 


Significant increases continued in the 
production of cadmium, cobalt, pig iron, 
magnesium, nickel, and silicon. Production 
of aluminum and ferroalloys decreased in 
accordance with industry rationalizations. 
Production of copper concentrate and iron 
ore decreased because of ore depletion and a 


strike at an iron mine. A 10-year reduction 
in cement production was reversed in 1985 
and olivine production increased for the 
second year. Production of graphite was 
halted because the concentrator was de- 
stroyed by fire. 


651 


652 MINERALS YEARBOOK, 1985 


Table 1.—Norway: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1961 1982 1988 1984 1985 
METALS 
Aluminum: l 
PMA uuum ee ee ee 683,585 686,091 T 765,088 712,406 
Secondary. uos 8 12 900 1 800 00 2,200 2,200 
Cadmium metal, melterrrrnr -.---.- 117 104 117 150 159 
Cobalt motall“!l!l! lll «k 1,444 992 879 1,191 1,687 
ie output, metal content 28,128 27,590 122,568 22,810 18,969 
Smelter, primary on) $1,952 124, 858 25, 658 $6,821 88,242 
== 
Primary. TTT 8 126, 76 718,564 22,105 80,823 81,078 
Secondary ..--------------- 1,976 r 92.000 
„ nimm 132,776 20,887 124,681 82,828 83,078 
Iron and steel: 
Iron ore and concentrate: 
Gross weicht thousand tona... 4,188 8,545 T9,545 8,468 
Iron contentt᷑t -- da- 2,904 t2 904 2,420 2,254 
Pig iron do- 1587 1458 565 546 610 
Ferrochromo- 11,487 r 10,000 : *4,000 * 24,000 2 
Ferrosilicochromium — -.--------- 1 1 400 s 
Ferromanganese ..------------ 1288, 492 285,169 215,272 
Ferrosilicon (75% basis) T818,136 071 T968,817 487,164 
Ferrosilicomanganese — — — ——————-~- 214,584 216,782 1194, 784 958 242,118 
Other 2 h mt eee eee r 4,170 r 94,680 r eg, 989 rA 
Total -ccssar a 778,612 77 0,229 "856,128 1,011,525 846,026 
Steel, crud thousand tona. — 768 895 915 
Semiman 
Rolled... — do 588 496 561 615 664 
: Finished castings — . .———-—~- do 8 5 4 
Mine output, motal content 2,978 r 3.600 *4,100 r 99,500 8,800 
Magonem, Rl 47,455 85,928 129,844 49,299 54,704 
Mine output, metal content 500 1850 1360 
Metal, primar 36,954 25,8383 128,819 85,548 87,518 
AM ok a metals? _______ troy ounces. . 84,080 83,180 40,882 
Silicon metal _ -——-—-—------------------ *55,000 76,856 91, 000 102,000 
Vanadium, mine output, metal content 110 sa i = 
Mine output, metal content 81,800 28,700 27,800 
Faut UR 80,279 79,016 190,668 92,698 
INDUSTRIAL MINERALS 
Cement, hydraulic. - thousand tons. 1,887 1,786 71,066 1,547 1,601 
2j (00 S EE 58,811 57 67,820 *65,000 
—— ----=------------ er 7,451 78.068 10,067 d 
Nitrogen: N content Rem m 544,798 520,411 561,856 681,136 582,128 
Olivine and thousand ton 1,841 1,876 "1,854 j 2,000 
Pyrite. Sees oe 881 
Sodium carbon ate ($ (ô) (*) ie oe 
Stone, crushed: 
Dolomite ____________ thousand tons F458 547 422 584 555 
EENE ate Brees 4,515 4,508 8,995 *4.000 
Nepheline syenite |... . _- Soares 217 212 220 226 228 
Quartz and quartzite |... n 624 T582 828 *800 
Pyrite, So en da- 1218 1218 1179 209 191 
Metallurgy __.___________- do ry "83 "95 58 64 
Petroleum mmm do.. 8 8 8 8 8 
JT do r268 r304 282 215 268 
steatite _.________ do... 86 *100 *100 148 *140 
Titania: Ilmenite concentrate do- 660 552 556 652 185 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades 409,729 440,000 œ 502,000 451,827 569,482 
Coke, all grades 845,223 840,589 7914,816 814,444 818,289 
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Table 1.—Norway: Production of mineral commodities! —Continued 


Commodity 1981 1982 1983 1984 1985 
MINERAL FUELS AND RELATED MATERIALS 
tinued 
Manufacture. million cubic feet 1410 F268 1171 18 8 
Natural: 
GIUM i cii do *958 988 982 1,144 1,202 
Marketab less do 924 925 1912 964 988 
keted®__§__§_§____ _____ NE 890 896 875 988 958 
Peet:* 
For agriculture_________ thousand tons F30 180 180 180 80 
For full do- 1 1 1 1 1 
. thousand 42 gallon barrels. .. 175,361 183,010 1226, 911 260,861 285,919 
aude pets do 880 1,415 1,578 1,888 1 
gas_------ € , ; 
Gasoline, motor PER 19,808 79,648 110,124 11.484 11,814 
detfuel i!! ae 78,820 "8,640 2 1,280 2,128 
Keros ene . 856 178 888 8,616 4,704 
Distillate fuel oil! ORO 12 , 245 123,171 725,110 26, 26,886 
Residual fuel oil ...........— ee 78 465 71,080 75,641 5,784 §,341 
Naph tas a 4,666 8,476 4,072 2,388 
ee Dee ethos Ae tek os 25. T1,940 r 72,016 1,726 
Refinery fuel and losses da- 2,915 12017 11,995 1.757 
rr da- 154, 995 152, 969 755,196 57,826 58,156 


1Table includes data available through July 81, 1986. 


*Data represent exports, a part of which may be derived from imported materials. 


*Excludes nepheline syenite, which is included with stone. 


“Revised to zero. 
Gross less gas reinjected and flared. 
*Marketable less gas used as fuel during production. 


TRADE 


Exports of primary copper and nickel 
increased in 1984, as did exports of ferrosili- 
con, ferrosilicomanganese, and silicon. Most 
exports were to Western Europe. Imports of 
cobalt ailoys, nearly one-half from Finland, 
nickel-copper matte from Canada, and 
platinum-group metals, about two-thirds 
from the Federal Republic of Germany, 
increased. Imports of zinc concentrates, 
mostly from Sweden, increased while ex- 
ports decreased. Imports of chromium ore 
ceased, reflecting the apparent termination 
of the ferrochrome industry. 

Barite imports increased in 1984 re- 
flecting the continuing increase of petrole- 


um industry activity in the North Sea. 
Cement imports, mostly from Western Eu- 
rope but only a small percentage of domes- 
tic demand, increased sharply in 1984. Im- 
ports of fluorspar, lime, and quartz con- 
tinued to increase. Imports of cryolite 
decreased. Feldspar exports continued to 


increase. 

Exports of oil, two-thirds to the United 
Kingdom, continued to increase in 1984 as 
did exports of natural gas, mostly to the. 
United Kingdom and the Federal Republic 
of Germany. Imports of coke, mostly from 
Western Europe, continued to increase. 
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Table 2.—Norway: Exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1988 1984 : 
ty United Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 101 M 
and hydroxides |... 7 220 _. Sweden 201; Denmark 19. 
Metal including alloys: 
FCC 27,517 27,188 -- West Germany 11,334; Sweden 
Unwrought.. 637,839 688,615 22,109 A 21 18; United 
nwrought. ------------- | 3 
1 ; Netherlands 
Semimanufactures |... 92,596 82,360 14,517 United E 16,927; Den- 
Antimony: Metal including alloys, all 9,456. 
ARNA 5 (3 5 NA NA. 
pee 33 106 187 20 — Sweden 62; West Germany 20; 
nited Kingdom 
Cobalt: Metal incl ding ll all forms 00 1,270 440 Noche lands 516; West 
t i be , 
uding alloys, "t | 5 
Fre and concentrate. 465 72.619 - West Germany 88 
Oxides and hydroxides pes ps NA T -- 
FFF 112 375 ins to Sweden. 
Ash and residue containing copper 2,116 2,525 ud Spain 500 Wost Germany oo 
Metal including alloys: Sweden 105 
9 RCRUM 7,180 5,761 19 West 2,199; Sweden 
Ve Italy 
Unwrought. - ------------ 26,782 85,884 2,298 18 ,022; United 
Semimanufactures ________ - 2,544 8,121 6 Sweden 1, n 1810; West Germany 
Waste and sweepings 
value, thousands. .. $1,980 $1,408 NA United Ki $1,051; Switzer- 
Metal including alloys, unwrought RS ga. 
- = 18,247 18,921 1,511 West 7,818; United 
: 1,254; Hong Kong 
Iron and : i 
Iron ore and concentrate: 
haan’ tons 2,945 3,083 West Germany 1,378; United 
7 u 14; France 340. 
Pyrite, roasted_ __—__— do 148 136 — West 10; United King- 
dom 24; Denmark 20. 
Sera 35,212 21,805 8 West Germany 9,734; Sweden 
n 8,980; Netherlands 2,781. 
Pig iron, cast iron, related materi- 
C/: . te 43,648 21,818 — United Kingdom 21,193; Sweden 
9,299. 
Ferrochromium 6,682 601 NA West 5 444; United 
Ferromanganese.. 198,288 204,540 26,296 Wex eunt 40,51 ned 
Kingdom ZATO: 
Ferrosilicochromium — — — — — 182 849 MUN Germany um-Laxembourg 231; Weat 
Ferrosilicomanganese — _— — 172,898 217,817 15,791 por wan e 56,579; Belgiu ; Belgium- 
dae 
Ferrosilicon_ __________ 847,911 427,489 27,945 est Germany 128,586; J. 
E United Kingdom 
Silicon metall 74,951 81,448 NA r Unie 21,410; U.S. S. R. 
4,855; United Kingdom 
Unspecified 12.078 10,842 2,798 55 T nid Kingdom 4,126; Sweden 
Steel, primary form 288,955 199,149 MAT Germany 192. 
039; Malaysia 2 50 514. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF NORWAY 


655 


Table 2.—Norway: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1988 1984 NM 
oie Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Bars, rods, angles, shapes, sec- 
8 241,744 806,628 51,968 West eta fr 58,285; United 
82, 
Universalis, plates, sheets 162,123 154,856 5,760 Denmark 48,466; Preden 40; 40,180; 
Hoop and tri: 12,048 16,146 1 Srodan | 13,7 —— 1,492; 
Rails and accessories 2,718 1,153 -— Italy? 
Y a 6,675 9,128 2,449 "E 1 . Kingdom 1,280 ; Iraq 780; 
Castings and forgings, rough 5,607 4,797 1 Sweden 4212,12 4,212; Denmark 831. 
Ore and concentrate 6,898 6,782 _. All to West Germany. 
. 102 -— Sweden 54. 
RS CEDE MN UN: 6,706 8,159 129 Denmark 3,986; Sweden 3,210; 
West Germany 569. 
Unwrought. ~~ 181 28 — All to Sweden. 
mn 5 84 7 _. Finland 2; Iceland 2; Sweden 1. 
um: Metal including alloys: 
3 zu ccrtc ecc 88 23 ae rangs Won Germany 
Unwrought — value, thousands _ $98,608 $120,942 NA NA. 
FF 11 — West We 68; Sweden 28; 
Switzer 17. 
Ore and concentrate, metallurgical- 
EUM SER AED 8 1,522 5 _. All to Sweden. 
Metal including alloys, all form aa 1 NA NA. 
Mercury KEPT NUS x 1,827 1,653 -- Spain 1,624; Sweden 29. 
Ore and concentrate 9,952 8,231 — All to Finland. 
Metal including alloys: 
BAD oc eee ee Soe eie 107 49 35 pence Germany 8; United King- 
Unwroughht 90,014 97,812 15,908 Netherlands 7,612; Japan 5,808. 
imenufactures _________ 1 -- Denmark 5; 4; United 
Platinum-group metals: 
aste and 
value, thousands. _ $3,564 $5,990 NA West Germany $5,725; United 
Kingdom $160. 
3 wrough Seer dag S: 40,832 44,529 10,518 West Germany 28,824; N 
y ounces... .. " , 
lands 6,269; Sweden 1 rra 
Waste and sweepings? 
value, a $8,316 oa. 
Metal including tas unwrought 
thousand troy ounces. _ 1,010 864 30 Sweden 416; West nany 165; 
| | United Kingdom 60 
ar as i 52 80 West Germany 18; United King- 
n m dom 11; Denmark 6. 
Unwrought .. ~~ 8 17 -.. Denmark 15 ; Sweden 1. 
F 1 5 — West est Germany 4; United King- 
855 and trate 519,611 599,214 wt Germany 2 246,293; Poland 
concentrate i NES ; Po 
i-i 044; United Kingdom 
: cS m euet 2,996 2,474 1.016 Sweden 1,078; Denmark 350. 
Ore and concentrate 25, 658 10,989 -- West Germany 9,052; Belgium- 
, . ewe 991 2,817 2 United Kingdom 1 429. West 
Germany 809; ; Sweden 292. 
Blue powder... ----- se 5,785 NA Wee Germany 1 997 Singapore 
Ash and residue containing zinc 3,080 832 -- West e United 
; Netherlands 69. 


See footnotes at end of table. 
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Table 2.—Norway: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
METALS —Continued 
Zinc —Continued 
Metals including alloys: 
QC UE SUN MED EA, 821 895 = 
Unwrought. ......---.-- 79,981 81,891 12,618 
Semimanufactures ..------— 6,048 100 NA 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
CC o uem iei cee eee 24 9 T 
Corundum mn b 7 T 
32322 86 e 
w 
CHO EE CR ashes at 913 956 21 
5537 RUNS — 7 € 
Barite and witherite_........_._- 166 8,515 2S 
Cement oe oe eit 74,621 80,722 p 
Chalk. oun ores 1 12 Lc 
3 NP EOS 254 709 zc 
e mee. 100 2 m 
Cryolite end chiclite VVV = é ae 
: Gem. not set or strung e pg e 
value, thousands_ — $136 $165 = 
Diatomite and ether infusorial earth — .. — 86 85 — 
; fluorspar, related materials: 
Feldpaſ³,⸗hh k!! «4 71,040 81,026 ee 
Unspecifieediwmq́un 217,878 281,757 = 
Fertilizer materials: Manufactured: 
Ammonia .... value, thousands 8817972 81254 NA 
— rcm scc Ea do. 1,012 1,204 NA 
| MSN do $16 i 
orm pis rie in EE ES 1,790 Lo 
value, thousands. .. $144,442 $169,896 NA 
Graphite, d ir ——À— D 2380 NA 
ite and related materials.. _____ 5 16 = 
Fa a i Sy NE 10,624 7,078 se 
Magnesium compounds: Magnesite _ .. .. _ 9,575 9,870 NA 
Crude including splittings and waste — 2,009 2,009 = 
Worked including agglomerated split- 7 " 0 
ts, mineral: Iron oxides and hy- _ 
3 e. 55 66 2 
Precious and semiprecious stones ether 
than diamond: Natural .. .. kilograms. . 1,061 895 == 
Pyrite, unroasted ___.......  - 186,867 167,974 idc 
Salt and brin ~~. -- 8,528 4,091 mE 
Sodium com 
zr 2 4 „ 
manufacture 48 NA 


Destinations, 1984 
Other (principal) 


Sweden 197; West Germany 1 
Netherlands 68 li 


THE MINERAL INDUSTRY OF NORWAY 


657 


Table 2.—Norway: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 


Kerosene and jet fuel do... 


Distillate fuel oil ....... da- 
Lubri cant da 
Residual fuel oli da 
Bitumen and ether residues 
Bituminous mixtures do... 
coke o Lus 
NA Not available. 
le prepared by Jozef Plachy. 
Les than 1/2 unit. 


180,807 


Destinations, 1984 
Other (principal) 


France 29,017; rad 24,756; Weat 

Netherlands 12,81 
e 

NAT 

West Germany 1,879,669; France 
847,787; Beumann PLA BEN, 


Iceland 86,963; Sweden 


Denmark 2,312. 


United Kingdom 18,112; West 
N 83 


Sweden 1,452; Denmark 26; 
Sweden 31; West Germany 16. 
West 3 117 United 
Wet Germany 1 ; 8 
50,795; Netherlands 21, 170. 


All to Sweden. 
United Kingdon 2190; Denmark 


Sweden 34,372; Iceland 26,928; 
West Germany 16,341. 


United Kingdom 483,105; West 
Germany 448,553. 


r eee 
8,982. 
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Table 3.—Norway: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 : 
d eras Other (principal) 
METALS 
Aluminum: 
Ore and plar pei e FF 4,480 5,420 — All from Greece. 
thousand tona.. — 1,484 1,492 57 Australia 378; Suriname 318; 
Metal including alloys: um 
Scrap 2... 2 1,724 2,874 -- Denmark 1,752; Sweden 948; 
Unwrought._____________ 11,284 $1,511 67 USSR. 10,109; Sweden 5,051; 
Semimanufactures 41.915 46,581 117 West Germany ; Sweden 
5,852; Belgium-. 
Antimony: Metal including alloys, all i 
á 3 T 3 m 71 NA Netherlands 51; China 12. 
Arsenic: Metal incl alloys, all forms 18 FEN 
Beryllium: Metal incl all 
MI oss 55 à 47 21 Sweden 21; West Germany 5. 
Cadmium: Metal including 
„ sid ere 2 @) NA NA. 
um: 
Ore and concentrate 8,800 588 di of South Africa 487; 
Oxides and hydroxides 16 101 EM West Germany 44; China 20; 
Metal including alloys, all forms 8 oe 10 __ All from United Kingdom. 
Oxides and hydroxides 120 11 — All from ae 
Metal including alloys, all forma 166 Finland 1,070; Brasil 279; U 
Conger: Kingdom 216. 
te and speiss including cement 
ope 23% ĩͤ ĩð» 6,887 8,604 — Finland 8,078; Zimbabwe 500 
ides and hydroxideees _ 51 11 NA 
Sulfate 841 541 NA U.S.S.R. 375; 1 
SCTSD osc AA es 71 92 — Sweden 88 SM Germany 25; 
Unwroumat 1,680 2,042 1 Sweden 687; United Kingdom 
560; Belgium- 416. 
Semimanufactures _______.__ 28,609 27,856 85 West Germany 10 
4310 Belgium- 
Gold: Metal including alloys, unwrought 
and partly wrought .. TR ounces. .. 19,966 18,712 2,154 West 10,417; United 
Iron and steel: 
Iron ore and concentrate, excluding 
roasted pyrite |... LLL cs 225,640 89,818 -— Sweden 37,671; Netherlands 
2,142. 
Metal: 
( AAA 15,189 12,887 -— United Kingdom 9,298; Denmark 
Pig iron, cast iron, related materi- 
T DNO EE E 9,880 8,249 4 Canada 4,071; Sweden 1,646; 
x United Kingdom 759. 
Ferrochromium mm 161 477 zen 424; West Germany 28. 
Ferromanganes ee 19 ag] -. All from United Kingdom. 
PI ne . — 48 -— Sweden 23; United Kingdom 15. 
Ferrosilicon_ _ ___ __ oc 5,261 553 — West 547. 
ron metall E. 205 $ Mainly from 8 
RRV 12 United Kingdom 
Steel, primary forms ________ 144,298 144,095 8 Netherlands 104,282; West Ger- 
many 23,052. 


See footnotes at end of table. 
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Table 3.—Norway: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 ; 
* orn Other (principal) 
METALS —Continued 
Iron and steel —Continued 
tinued 
— 3 "ad 216,595 287,381 12 Sweden 65,786; West Germany 
Universale, sheets __ 487 498,823 59 Sweden 107,628; West Germany 
= 2i 99,150; Gage puits 
Hoop and strip 26,265 30 1 west Germany 1,809; Sweden 
= 7061, Fla d 6 122 
Rails and accessories .. ___ 17,650 19,199 ad] — 15,848; West Germany 
wire 20,176 19,708 91 Belgi n-Luxembourg 1984; 
siu fittings 188,357 208,799 566 weren Finks J Pa 
pes, —— a zd 9 89.247; U 9 9! aac” 
Castings and forgings, rough 8,890 2,677 68 Sweden 958; Denmark 888; West 
Germany 204. 
Oxides ...-____.__________ 545 588 14 West ; United 
Kingdom 144, S4 71. 
n 61 79 18 
Unwrought______________ 1 14,150 95 Sweden 7,291; United Kingdom 
j M j 3.417 8 3 548. | 
Semimanufactures 1,556 1,477 0 Netherlands 895; est Germany 
Metal including alloys: 
E VPP 12 21 20 United Kingdom 1. 
Unwrought .-.-------------- 825 p 195 | 
ufactures 19 1 West Germany 17; Sweden 12. 
Ore and concentrate, metallurgical- 
2 628,805 191,061 -- of South Africa DEN 
291,585; France K 
Oxide s 603 796 -- Netherlands 688; Sweden 70; 
Metal including alloys, all forms 1,579 1,121 98 p Sul 2 420 
m ' etherlands 327; Belgium- 
Mercury 76-pound flaaka 116 261 _. Netherlands 208; Sweden 58. 
Matte and spes 68,140 98,459 1,670 Canada 86,580; lic of 
South Africa 1. 
oe 8 18 67 
Unwrought._____________ 281 146 94 Canada 42; United Ki 5. 
V 201 281 10 United tn 124; est Ger- 
Platinum-group metals: Metals including m 
unwrought and partly wrought 
troy ounces. — 14,597 25,271 643 West 16,107; Switzer- 
land 8,780; United Kingdom 
2,186. 
Waste and sweepings* 
value, thousanda. _ $8,344 $1,776 -- Sweden $1,261; Finland $204; 
Metal including alloys, unwrought a tase 
and partly wrought 
troy ounces. _ 1,859 1,524 West 828; United 
Kingdom 835; Switzerland 236. 
Tin: Metal including alloys: i 
Unwrought .--.----------- 396 412 — United Kingdom 854; Denmark 
Semimanufactures - 222 202 Cad) west Germany 58; Denmark 57; 
Titanium: Oxides 935 452 - West Germany 415; United 
Luxembourg 15 xd 
Tungsten: Metal including alloys, all 
FFF An Mmm 2 8 ( United Kingdom 1. 
Uranium and thorium: Metals including 
3 dake E ($) 2 -— Japan 1: United Kingdom 1. 
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Table 3.—Norway: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodi 1988 1984 
- ee Other (principal) 
METALS —Continued 
Ore and trate 87,894 115,477 Sweden 61 Canada 20,100; 
concentrate sä 67. g 
Oxides DEAEEEIIIEEEK 1,781 1,777 -- East 608; West Ger- 
. many 415; 268. 
Blue powder 1 21 E 
Ash and residue containing zinc. .. .. 29,859 24,915 -— Sweden 23,361; Denmark 1,012. 
327) 8 8,966 5218 -- Denmark pr Sweden 1,592; 
Unwrought._____________ 877 928 8 Poland 359; ‘Netherlands 827; 
Semimanufactures _. . 790 662 1 Netherlands 220; France 185; 
West Germany 114. 
INDUSTRIAL MINERALS | 
Abraitis; n. e. s.: f 
atural: Corundum, emery, pumice, 
OO MACC x es 17 18,610 42 Iceland 18,108; West Germany 
| ii ü 210; L 13,108; We 
Corundum ...-.----------- 167 914 — West Germany 692; Austria 170; 
Sihcon carbide 566 52 west Germany 19. 
Dust and powder Fee and semi- 
Er 5 10 514 -- NA 
P 190 885 9 West Germany 245; Austria 230; 
Sweden 181. 
Barite and wirherit o 90,574 101564 =< ae 507796. 89 
F uu m Belgium-Luxembourg 8,156. 
Crude natural borates... _ 6,542 4,898 4821 Sweden 6. 
Oxides and acjjN. 825 221 4 France 188; China 24 
ROO een een S 18,788 65,928 9 We ey 28,421; Poland 
hal 9,441 7,985 @ Denmark 4,575; Sweden 2,517; 
tonite $1,874 88,128 8,2212 Italy 22,298; 2,990; 
dd M ee etherlands 1,5586. 
Kaolin 2 eee 67,224 75,47 166 United Kingdom 6,627; Spain 
Unspecified 17,681 285 United ; France 
nspecified 7 22,900 4440 Cen 6,997 
Cryolite and chiolite |... . 7,982 8,665 -- Denmark 2,140; Greenland 
1,805; East Germany 200 
Gem, not set or strung 
ue, thousands $8,288 $2,854 $2 Belgi 2 $1,455 
lic of South Africa 5822. 
Industrial stones da- 1675 $4 — Denmark $8. 
Diatomite and ether infusorial earth _ — — 1. 1,640 91 e 
; fluorspar, related materials: | | 
Runa nif aid -- NA ad Ret G 
KM NN : m 7002 Motores 6,928. 
Fertilizer materials: Manufactured: 
Amoi 90,848 80,191 -.  USS.R. 22,115; France 5,007; 
Netherlands 8,024. 
Nitrogenous . -------------- 5,708 8,979 8 East 8,508; Nether- 
lands 237; West Germany 106. 
Phosphati 4,988 4,291 15 Sr ; West Germany 
Pott Locus eo ĩ ewe 818,718 815,662 — West Germany 116,049; 
62,670; France 59,940. 
Unspecified and mixed 16,899 438,501 23 West Germany 15,261; Sweden 
2,488; Netherlands 1,133. 
Graphite, natural 496 518 2 im 294; United 
Gypsum and plasterrr . 142,710 179,210 ~- France 89,172: Sweden 65,928; 
= 55 Spain 15.177 = 


See footnotes at end of table. 
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Table 3.—Norway: Imports of selected mineral commodities! —Continued 
. (Metric tons unless otherwise specified) 


Briquets of anthracite and bituminous 


1988 


85,685 
461,980 


1984 


United 


States 


112,068 - 


Sources, 1984 
Other (principal) 


ie rA Republic of South 

Denmark 40,112; Sweden 18,090; 
Iceland 2,056. 

West Germany 71,252; East Ger- 
many 5,540. 

India 2,128; Netherlands 41; 
Austria $0. 

Switzerland 47; jum- 
Luxembourg 12; United King- 


West Ge: 126; France 11. 
U.S.S.R. 127,450; Sweden 99,085; 


NA. 
West 456; 25; 
Germany 2,456; Spain 


Brazil 7,008; West Germany 
3,899; Belgium-Luxembourg 


NA. 

Netherlands 374,068; 
58,007; United 
39,179. 


rl 1 sd Peete p 
83 5,818; West Germany 


Sweden 4,510; Italy 2,287; Re 
Beef Sur Aer l. 000 


Bahamas 6. 
Sweden 2,728; Netherlands 
1,808; West Germany 1. 186. 
West 46,986; United 
201,708; France 93,178; 
West Germany 85,589. 


Luxembourg 1,587; 
a enm 1,187. ai 
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Table 3.—Norway: Imports of selected mineral commodities! — Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 : 
M oa Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicokco :e _ 621,197 624,080 ae Weat cet 755: United 
Peat including briquets and litter 15,185 16,622 2a r 16.064 Finland 288; 
ag i thousand 42-gallon barrels_ 12,828 14,787 United 
= : ENT nited : 
3 5 8,008; Saugt Arabia 1.250. 
Gasoline —.— da- de p 100 Sweden 1,716 United Ki 
3 ides 6,0 ,855 PN E ^ RE 
Mineral jelly and wax .. do- 80 80 à FF 
Kerosene 3 i ingd 5; N 
and jet fuel do 834 930 2 U ou dam ven P wed 
Distillate fuel oil _____ da 6,828 6,604 3 West: 1,748; U.SS.R. 
Lt Rast Gorman 1200. 
Lubric ant do- 582 641 16 Sweden 188; United 
157; Denmark 126. 
Residual fuel oil—— da 6,081 6,048 28 East Germany 9; West Ger- 
many 598; 598. 
EREE — 969 976 6 Sweden 589; Netherlands 350, 
m Belgium-Luxembourg 17. 
Bituminous mixtures do 96 161 @) Sweden 155; United Kingdom 2. 
Petroleum coke . da 1.922 2, 1,802 United Ki 178; Weat Ger- 
many 69; 82. 
NA Not availabi 
nome prepared dby Jozef Plachy. 
May 5 oder precious metals. 
COMMODITY REVIEW 
METALS Europe, with an annual primary capacity of 


Aluminum.— Production of primary alu- 
minum decreased as a result of an industry- 
wide rationalization, after having peaked in 
1984. Producer stocks also decreased. Indus- 
try profits decreased because of lower world 
prices for aluminum, particularly during 
the second half of the year, and rising prices 
and higher taxes on hydroelectrical power. 
Approximately 85% of the country's pri- 
mary aluminum production continued to be 
exported. All of Norway's alumina raw 
material was imported and the excess world 
capacity and low price of this commodity 
continued to favor Norway's aluminum in- 
dustry. 

A one-third expansion of production ca- 
pacity, including modernization, began at 
the Karmóy aluminum smelter owned by 
Norsk Hydro. New potlines were being built 
to a modified Pechiney design. Completion, 
expected in 1987, was expected to make 
Karmöy the largest aluminum smelter in 


215,000 tons. The expansion and moderni- 
zation was expected to increase productivity 
by one-third, to 200 tons of aluminum per 
worker year. The Karmóy plant included a 
cold-rolling mill and an extrusion facility. 
Norsk Hydro's worldwide expansion into 
the profitable aluminum semimanufactures 
area continued. It acquired its ninth extru- 
sion facility, this one in France, from the 
Aluminum Co. of America (Alcoa). 

og Sunndal Verk A/S (ASV), the 
largest aluminum producer in Norway, con- 
tinued modernizing its pot rooms and pre- 
baked anode facilities to improve efficiency 
and productivity and to decrease fluoride 
emissions. Extension of a potline at its 
Sunndal Verk was completed and produc- 
tion began thereby increasing capacity by 
about 6,000 tons. Aluminum cells with 
Soderberg anodes at were being dou- 
bled in size to 112,000 amperes and those 
with prebaked anodes were being more 
than doubled in size to 230,000 amperes. 
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ASV closed its oldest potline at its Ardal 
smelter in May. This 22,000-ton-per-year 
potline had been constructed in 1956. Re- 
newal of the potline began at a projected 
cost of $75 million.* Five newly designed 
cells, with an annual capacity of 44,000 
tons, were being built with completion 
scheduled for early 1986. 

Elkem began modernization and expan- 
sion of its Mogjoen aluminum smelter, joint- 
ly owned with Alcoa. The two oldest pot- 
lines were being replaced by larger and 
more energy-efficient cells with better air- 
pollution control. The modifications were 
scheduled to be completed in 1988 at a total 
cost of $140 million. 

Cobalt.—Cobalt production, all from the 
Falconbridge Nikkelverk A/S refinery in 
Kristiansand, increased significantly for the 
second successive year as more superalloy 
scrap was used to augment the cobalt con- 
tained in nickel-copper matte imported 
from Canada. 

Copper.—Reserves of copper ores, mostly 
complex, continued to decrease. Outokum- 
pu Oy, the large Finnish metals producer, 
reopened its Bidjovagge Mine, which had 
closed in 1976. Planned annual production 
at this Norwegian mine was 5,000 to 6,000 
tons of copper concentrate with some by- 
product gold. Reserves were limited. Re- 
serves at its small Lokken copper-zinc mine 
at Meldal were nearing exhaustion. The 
Grong copper-zinc mine at Joma was pur- 
chased by Folldal Verk A/S and Orkla 
Industrier A/S. Total production of Norwe- 
gian — concentrate continued to de- 


" Faleonbridg Nikkelverk, Norway's only 
producer of copper metal, produced a 
record-high quantity of copper at its refin- 
ery in Kristiansand. To augment its supply 
of nickel-copper matte from Canada, Fal- 
conbridge Nikkelverk signed a 20-year con- 
tract with Bamangwato Concessions Ltd. of 
Botswana to purchase and refine annually 
42,000 tons of matte containing 86% nickel 
and 4196 copper, beginning in 1987. Approx- 
imately 70,000 tons of matte containing 
9596 to 4096 nickel, 3096 to 3596 copper, and 
0.9% to 1.0% cobalt had been received 
annually from Canada. Completion of a $43 
million expansion of the refinery to accom- 
modate the additional matte was scheduled 
for yearend 1985. 

Ferroalloys.—Norwegian ferrosilicon 
producers claimed one-quarter of the world 
market and one-half of the West European 
market. Elkem announced in December 
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that it had reached an agreement in princi- 
ple with Orkla to acquire Orkla's ferroeili- 
con plant, Thamshav Verk at Orkanger, as 
well as Orkla's 51% interest in Bjolvefossen 
A/S, which operated a ferrosilicon plant at 
Alvik. These pending acquisitions were to 
nearly double Elkem's ferrosilicon produc- 
tion capacity in Norway and give it control- 
ling interest in about one-half of Norwegian 
capacity. Norway's ferroalloy production 
was curtailed during the second half of 1985 
by mutual agreement of the four producers, 
Elkem, the Fesil Group, Orkla, and Tinfos 
Jernverk A/S, in response to low world 
prices and demand, world overcapacity, and 
high prices for Norwegian spot electrical 
power. Elkem continued to expand its fer- 
roalloy capacity worldwide, acquiring the 
balance of its partly owned U.S. and Cana- 
dian companies as well as 20% of the 
Italian ferroalloy producer, Officine Elettro- 
chimiche Trentine Calusco S.p.A. The 
strong dollar and reduced demand caused a 
substantial financial loss in Elkem’s ferroal- 
loy industry in the United States, particu- 
larly during the second half of 1985. 

Iron Ore.—The Norwegian Parliament 
ratified a restructuring plan for the Govern- 
ment’s debt-ridden A/S Sydvaranger, Nor- 
ways largest producer of iron ore. One of 
the two pellet plants was to be permanently 
closed and production nearly halved to 
about 1.3 million tons of pellets containing 
about 65% iron. Virtually all of Sydvaran- 
ger’s concentrate was pelletized. The open 
pit mining and beneficiation operations are 
in the far north, near the Soviet border. The 
most easily minable reserves were estimat- 
ed to last about 12 years at the slower 
mining rate. A miners’ strike caused by 
Parliament’s decision to roduce the planned 
level of mining in the Bjornevatn deposit 
halted all of Sydvaranger’s mining oper- 
ations for 5 weeks in the spring. However, 
mining of the deposit began in June at a 
reduced level, and its production accounted 
for 27% of the company’s concentrate pro- 
duction in 1985. The controversy had been 
precipitated by Parliament’s refusal to 
grant extra funding for removal of overbur- 
den to expose a richer ore bed. Parliament’s 
position prevailed. 

A/S Norsk Jernverk (NJ), also Govern- 
ment-owned and Norway’s second largest 
iron ore producer, continued to operate 
satisfactorily. It had invested about $60 
million over a 4-year period in its open pit 
mine at Mo i Rana. This included a new 
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magnetic concentrating plant, a new crush- 
er, and a rail link between the two. An 
additional investment of $6 million was for 
construction of an ocean shipping terminal 
to permit increased exports, to nearly 1 
million tons of concentrate. NJ also had 
plans to expand mine production by about 
one-third to about 1.8 million tons per year 
of concentrate containing 65% iron. The 
mine apparently had reserves sufficient to 
last 40 years at this higher mining rate 
using the current mining method. A special 
concentrating technique preduced a magne- 
tite fraction containing 71% iron, which 
was sold to a Swedish company for produc- 
tion of iron powder. Annual production 
capacity for this special product was 70,000 
tons. Moet of NJ’s iron concentrate, about 
900,000 tons per year, was consumed by the 
company’s pig iron plant. 

"Total iron ore production in Norway 
decreased about 10% in 1985 to approxi- 


mately 3.5 million tons; of this, 26% was 


sinter fines concentrate, 4% was a special 
magnetite for direct reduction and heavy 
medium use, and the balance was pellets. 

Magnesium.—Norsk Hydro's newly reno- 
vated primary magnesium plant at Pors- 
grunn operated at full capacity, but a sales 
increase caused a reduction in inventories. 
Capacity was being increased to 60,000 tons 
per year, and there were long-range plans 
for further expansion. A materials research 
center for magnesium was established at 
Porsgrunn by Norsk Hydro. The company, 
together with the Canadian Government 
and the Quebec Provincial government, 
awarded a $1.5 million contract to a Canadi- 
an engineering group to conduct a feasibili- 
ty study on construction of a 50,000-ton-per- 
year primary magnesium plant at Becan- 
cour, Quebec, Canada. A final decision was 
expected in 1986. 

Nickel.—Production of nickel from Fal- 
conbridge Nikkelverk's refinery at Kris- 
tiansand increased for the third successive 
year. Refinery capacity was being increased 
by one-third to about 55,000 tons per year to 
accommodate an increase in nickel-copper 
matte feed material beginning in 1987. (See 
Copper.) Worker productivity in the re- 
finery had tripled during the previous 12 
years and this, combined with increased 
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efficiency through technical innovations, 
lowered preduction costs significantly. 

Silicon.— Production of silicon metal in- 
creased for the fourth successive year. El- 
kem operated three plants, Fiskaa at Kris- 
tiansand, Meraker at Meraker, and Bre- 
menger at Svelgen, with a total annual 
capacity of about 90,000 tons. One of the two 
largest furnaces at Fiskaa blew up in Octo- 
ber and was being rebuilt to the same 
design. Ila og Lilleby Smelterverker A/S 
operated a smaller silicon smelter at Lille- 
by, and Tinfos Jernverk was converting 
part of its ferrosilicon capacity at Notodden 
to silicon. 

Steel.—The merger of Elkem's Christi- 
ania Spigerverk A/S with NJ was complet- 
ed June 15 as Elkem withdrew from steel 
manufacturing in favor of energy-intensive 
materials, especially ferroalloys and alumi- 
num. Effectively, Elkem sold its minimill in 
Oslo and associated steel production facili- 
ties in Norway in return for a 20% interest 
in NJ. A need to reduce reinforcing bar 
(rebar) capacity was recognized. Rebars 
were the merged company's major product 
with both companies contributing capacity, 
but the market was limited and prices 
depressed. The market was good for struc- 
tural steel sections for offshore oil rig con- 
struction. A decision was made to build in 
1986 a $6 million pilot plant at Mo i Rana 
based on Elkem's semisteelmaking process, 
a direct-reduction method. Assuming full 
viability could be developed, by the early 
1990’s, the process would replace the cur- 
rent electrical pig iron furnaces at Mo i 
Rana. 


Titanium.—Construction of the 200,000- 
ton-per-year titania slag plant at Tysedal 
was partially completed and on schedule, 
and the plant was expected to be fully 
operational by early 1987. 

Zinc.—Norzink A/S, Scandinavia’s sole 
producer of zinc metal, began moderni- 
zation and expansion of its zinc smelter and 
refinery on a fjord near Odda scheduled for 
completion in late 1986 at a total cost of $65 
million. The project, which included a new 
roast-leach facility and a new cell house, 
was to effect a one-third increase in annual 
capacity to 130,000 tons of electrolytic zinc 
accompanied by an increase in productivity. 
The sulfuric acid plant and the zinc foundry 
were also being renovated. The complex was 
owned 50% by Sweden’s Boliden AB and 
50% by British Petroleum (BP) Minerals 
International Ltd. Raw material was sup- 
plied as concentrate and clinker from Boli- 
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den’s mines and smelter, 50% to 60%; about 
8096 as concentrate from several small Nor- 
wegian mines; and the balance was concen- 
trate imported from other countries. 

Construction by Norzink of a cavern in a 
granite mountain for depositing jarosite 
waste and leach residues began and was 
scheduled to be completed in May 1986 at a 
cost of $5 million. These wastes had former- 
ly been discharged into the fjord. The jaro- 
Site waste resulted from a novel process 
developed by Norzink in which iron is 
precipitated as a jarosite-like complex am- 
monium iron hydrous sulfate, thereby signi- 
ficantly improving zinc recovery during the 
roast-leach operation. The procees had been 
liceused worldwide. Another of Norzink's 
licensed processes was for removal of mer- 
cury vapor evolved with sulfur dioxide dur- 
ing roasting of the zinc sulfide concentrate. 
Norzink placed 2 more licenses in 1985 for 
this process, thereby increasing to 10 its 
total licenges for mercury removal. Norzink 
had conducted much research and develop- 
ment in the past and maintained a recogniz- 
ed and marketable worldwide position in 
zinc production technology. 

Norzink treated zinc scrap in its small 
plant at Larvik on the southeast coast to 
produce zinc dust and zinc oxide pigments 
for the paint and rubber industries. One of 
the furnaces was replaced in 1985, and an 
investment was made in a new zinc dust 
condenser. 

Elkem closed its small Skorovas Gruber 
zinc mine permanently. 


Cement.—A/S Norcem was reported to 
have installed precalciners at its Dalen 
cement plant, thereby increasing capacity 
and efficiency. A 10-year downward trend in 
production was reversed in 1985. 

Fertilizer Materials.—Norsk Hydro be- 
gan construction of a new 450,000-ton-per- 
year fertilizer plant at its giant fertilizer 
complex at Porsgrunn. This addition, sched- 
uled for completion during the second half 
of 1987, would increase complex fertilizer 
production capacity at Porsgrunn to about 
1.6 million tons per year. Norsk Hydro has 
become a major European producer and 
marketer of complex fertilizers by acquisi- 
tion of most of Sweden's preduction capaci- 
ty in 1981 and of the fertilizer operations of 
Fisons in the United Kingdom in 1982. In 
1985, the company acquired the fertilizer 
operations of the West German Veba Group 
thereby gaining control of about 2096 of the 
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West German fertilizer industry. An agree- 
ment was reached by yearend to purchase 
an 80% interest in Compagnie Francaise de 
l'Azote, France's second largest fertilizer 
manufacturer. Pending approval by the 
French Government, this action would con- 
solidate Norsk Hydro's position as the ma- 
jor European producer of mixed fertilizers 
with a total NP/NPK annual capacity of 
nearly 6 million tons. Of this, the country 
breakdown was France, 37%; Norway, 30%; 
the United Kingdom, 14%; Sweden, 14%; 
and the Federal Republic of Germany, 5%. 
In addition to NPK fertilizers, Norsk Hydro 
had a large European production capacity 
in the nitrogen fertilizers, ammonia, urea, 
and ammonium nitrate (see Nitrogen"). 

Graphite.—A/S Skaland  Grafitverk's 
10,000-ton-per-year flake graphite concen- 
trator 400 kilometers north of the Arctic 
Circle was destroyed by fire in April. The 
mine area and the stock of this sole Norwe- 
gian graphite operation remained intact. 
Approximately 99% of the product, which 
contained 75% to 94% graphite, had been 
exported. Reserves were limited and an 
exploration program had been under way in 
the area. A decision whother to rebuild the 
concentrator was contingent upon discovery 
of sufficient reserves in Skaland's continu- 
ing exploration and upon the results of a 
feasibility study. It was indicated by Ska- 
land that the mine and concentrator site 
might be relocated to another part of the 
same geological area and that an improved 
flake graphite would be produced. Deposits 
in other parts of Norway were known but 
all were of less purity. Skaland was a 
subsidiary of the Atlantic Richfield Co. of 
the United States. 

Nitrogen.—Total Norwegian ammonia 
production decreased in 1985 by 16%, to 
about 650,000 tons, largely due to an explo- 
sion in the smaller of Norsk Hydro’s two 
ammonia plants at Porsgrunn in July. A 
decision whether to rebuild the destroyed 
oe plant was scheduled for spring 

Ammonia was manufactured from elec- 
trolytic hydrogen by Norsk Hydro, Nor- 
way 's sole ammonia producer, at its Rjukan 
Works in Telemark in southern Norway 
and at the Glomfjord Works in northern 
Norway; annual production capacities were 
120,000 and 115,000 tons, respectively. The 
remaining ammonia capacity, at Porsgrunn 
and based on oil, naphtha, and natural gas 
liquids (NGL), was 500,000 tons per year. 
The Scandinavian countries provided the 
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major markets for this ammonia. Manu- 
factured nitrogen products included ammo- 
nium nitrate at Rjukan, urea at Porsgrunn, 
and complex fertilizers at Glomfjord and 
Porsgrunn. Extensive overseas holdings 
brought Norsk Hydro’s total ammonia pro- 
duction capacity to approximately 3.5 mil- 
lion tons; the approximate country break- 
down was the Netherlands, 35%; Norway, 
21%; Qatar, 17%; the Federal Republic of 
Germany, 14%; France (pending), 11%; and 
Sweden, 2%. Major urea production capaci- 
ties were owned in the Netherlands, Qatar, 
the Federal Republic of Germany, and Nor- 
way, in order of volume. Major ammonium 
nitrate capacities, in order of volume, were 
owned in the Netherlands, France (pend- 
ing), the Federal Republic of Germany, the 
United Kingdom, and Sweden. 

Quartz.—A mine and plant for produc- 
tion of high-purity quartz for use in the 
manufacture of semiconductor and fiber- 
optic materials was under construction near 
Narvik in northern Norway by Minnor, a 
joint 50-50 venture of Elkem and Norcem. 
The plant was scheduled to be on-stream 
near yearend 1986. A small purification 
plant was operating temporarily near Oslo. 

Silica.—Sales of a new microsilica mate- 
rial, developed at Elkem's research center 
at Kristiansand as an additive to concrete 
and plastics, increased 45% in value to 
nearly $7 million in 1985. This was below 
expectations and a decision was made to 
further emphasize the marketing of this 
byproduct of Elkem’s ferrosilicon and sili- 
con metal industries. 
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Norway's crude oil production, all from 
the North Sea, increased by approximately 
10%, mainly as a result of a significant 
increase from Statfjord, the largest field. 
Statfjord’s platform C, a near copy of its 
platform A, went on-stream in July, and the 
entire Statfjord development was completed 
in early autumn. The yearend production 
rate of the field, which straddles the United 
Kingdom-Norway boundary line, was 740 
million barrels per day and, of this, 84% 
was Norwegian and the balance was Brit- 
ish. All Statfjord oil was shipped by tanker. 

Effective July 1, Den Norske Stats Olje- 
selskap A/S (Statoil) became a joint opera- 
tor of the Ekofisk Field with Mobil Oil A/S 
Norge, the previous sole operator. Statoil, a 
large Government-owned firm, was schedul- 
ed to become the sole operator, effective 
January 1, 1987. Oil production from Eko- 
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fisk, the second largest field in Norway, 
continued to decline and water injection 
was to begin in 1987 to prolong field life. It 
was first discovered in November 1984 that 
the seabed above the Ekofisk Field was 
subsiding at a rate of about 1.5 feet per 
year. Accumulated subsidence at yearend 
1985 was 8.5 feet. Phillips Petroleum Co. 
Norway, the operator, determined that a 
subsidence of 13 feet would threaten the 
safety of many of the working components 
of the platform, and a 1987 temporary 
summer closure was being considered. 
Ekofisk was an important pipeline terminal 
as well as a preduction complex. During 
1985, some of the natural gas product sold 


previously to West European distributors 


was being reinjected into Ekofisk in an 
unsuccessful attempt to slow the subsid- 
ence. Phillips was studying the feasibility 
of injecting nitrogen from a proposed off- 
shore production facility. Statoil and the 
Norwegian Government favored develop- 
ment of the nearby Tommeliten Gasfield to 
supply natural gas for injection into Eko- 
fisk. The Government declared Tommeliten 
to be commercial at yearend. Production 
from Valhall, the third largest producing 
oilfield, remained at the 1984 level. Ite oil 
product was piped to Ekofisk and then to 
Teeside in the United Kingdom, as well as 
to the Mongstad refinery in Norway. 
Production of natural gas, 94% from the 
North Sea Frigg and Ekofisk Fields, in- 
creased only slightly in 1985. The increased 
output from Frigg was about equal to the 
decrease from Ekofisk. Statfjord began in- 
troducing gas into the new Statpipe system 
in October. Its gross gas production, equal 
to about 40% of that from the Frigg Field in 
1985, had previously been nearly all rein- 
jected. The 546-mile Statpipe system was 
completed in late summer at a total cost of 
$2.3 billion. Wet gas from Statfjord was 
then sent through the pipeline to the 
Karsto terminal north of Stavanger on the 


Norwegian mainland where condensates 


were removed for subsequent shipment by 
tanker. The dried gas was sent through 
another portion of Statpipe to a riser plat- 
form junction north of Ekofisk and then to 
Ekofisk where it was finally transported to 
Emden, Federal Republic of Germany, via 
the old Norpipe system. Gas from the Heim- 
dal Field, scheduled to go on-stream in mid- 
1986, was to join the dried Ekofisk gas at 
the riser platform junction. Also, gas from 
the developing Gullfaks Field was schedul- 
ed to begin entering the Statpipe system in 
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1987 through Statfjord. Full annual gas 
production from the three fields was ex- 
pected to be about 280 billion cubic feet, 
sustainable for 10 years. 

Yearlong negotiations continued between 
Norway and natural gas distributors in the 
Federal Republic of Germany, led by Ruhr- 
gas AG, and a distributor in each of Bel- 
gium, France, and the Netherlands regard- 
ing major long-term contractual deliveries 
of Norwegian natural gas to Western Eu- 
rope. The major source was to be the large 
reservoir contained in the Troll and Sleip- 
ner Fields in the North Sea. These fields 
remained undeveloped pending a finali- 
zation of a long-term sales contract. 

The annual capacity of the Mongstad 
petroleum refinery was being expanded by 
63% to about 48 million barrels, scheduled 
for completion in 1989. This included a new 
14-million-barrel-per-year catalytic cracker. 

The Petroleum Activities Law, which be- 
came effective July 1, 1985, gave the Gov- 
ernment wider powers over rates of oil 
exploration, production, and secondary re- 
covery. It nevertheless supported open trad- 
ing of petroleum products, which in turn 
would control production, except that all 
NGL were to be first offered for sale to 
Norwegian industries. Also, no petroleum 
product sales were to be made to the Repub- 
lic of South Africa. Exploration licensing 
favored oil over gas because gas discoveries 
had outnumbered oil discoveries in Norwe- 
gian waters. Nevertheless, exploration in 
far northern Norwegian waters was pro- 
moted, even though past discoveries indi- 
cated more gas than oil in those regions. 
Statoil’s petroleum activity was to be 
shared with another Government entity, 
with Statoil continuing as the operator. 

A Government-supported development 
program to improve oil recovery and reser- 
voir technology was initiated in 1985 by the 
Ministry of Petroleum and Energy. The 
1985 budget was $1.1 million, and planned 
program funding was nearly $12 million 
over a 5-year period. The study program 
highlights were water injection, improve- 
ment of reservoir data, and extraction from 
thin oil zones. It was recognized that much 
essential knowledge was held as proprietary 
information by multinational oil compa- 
nies. 

North Sea petroleum development pro- 
ceeded on schedule. Norsk Hydro’s three- 
platform, $8 billion Oseberg Field was ex- 
pected to be on-stream by 1989 producing an 
estimated 240,000 barrels of oil per day. 
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Estimated reserves were 5.7 billion barrels 
of oil and 2.5 trillion cubic feet of gas. The 
oil was to be transported to Sture, north 
of Bergen on the Norwegian mainland, 
through a pipeline that was under construc- 
tion. All of the gas was to be reinjected 
during the first few years to enhance oil 
recovery. Water injection was also to be 
used for this purpose. 

Statoil’s development of the Gullfaks 
Field included a third platform, platform C, 
a near duplicate of platform A, scheduled to 
be on-stream in 1990. The oil was to be 
taken by tanker to a Norwegian terminal 
being built at Monkstad and scheduled for 
completion in 1988. A phase 2 development 
of Gullfaks was approved by the Govern- 
ment in June and first expected production 
from this phase was in 1990. Estimated oil 
reserves were 48 and 26 billion barrels of oil 
and 280 billion cubic feet of gas each from 
phase 1 and phase 2. Ula, a smaller oilfield 
operated by BP Petroleum Development of 
Norway A/S near Ekofisk, and Heimdal, a 
gasfield operated by Elf Aquitaine Norge 
A/S south of the Griss Gasfield, were both 
scheduled to go on-stream during 1986. The 
Ula product was to be piped to Ekofisk. The 
Heimdal gas was to be transported to Em- 
den via Statpipe and Norpipe, and the 
condensate was to be piped to Guiden Bay 
in Scotland via the Brae Field complex. 

Hopes of finding a large new reservoir of 
oil in the Statfjord-Gullfaks area were dash- 
ed near yearend when Norsk Hydro Pro- 
duksjon A/S found only small amounts of 
oil and gas in block 34/8. Promising North 
Sea petroleum fields, in addition to Troll, 
the world’s largest ocean gasfield, and the 
large Sleipner Gasfield, were Norsk Hydro’s 
Brage oil and gas field near the Oseberg 
Field and Saga Petroleum A/S promising 
Snorre Oilfield near Statfjord. Norsk Hydro 
aimed at a Brage production decision in 
1986 after some final evaluation including 
seismic and well drilling. Some significant 
discoveries were made in satellite fields 
surrounding the Oseberg Field. : 

Petroleum field evaluations continued in 
the Haltenbanken area of the Norwegian 
Sea 120 miles south of the Artic Circle. 
These included, in order of discovery, the 
Tyrihan gas condensate field (Statoil), esti- 
mated to contain 60 million tons of oil 
equivalent; the Smorbukk and Midgar gas 
condensate fields; the Draugen Field (A/S 
Norske Shell), estimated to contain 250 
million barrels of oil; and the largest, the 
Heidrun Field (Norske Conoco A/S), esti- 
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mated to contain 750 million barrels of oil. 
All were considered to be promising and 
Statoil stated that field developments in 
Haltenbanken were certain. Conoco indi- 
cated that Heidrun might be declared com- 
mercial by the summer of 1987 after drilling 
several more appraisal wells. Shell drilled 
five exploratory wells in Draugen in 1985. 
One other field discovered in the Halten- 
banken area contained mostly gas. Total 
discoveries in the area showed an average 
gas-to-oil ratio of 8 to 1. The Tromsoflaket 
area off the northwest coast of Norway and 
well inside the Arctic Circle was explored 
by Statoil and Norsk Hydro. Ten wells were 
drilled, and several substantial gas discov- 
eries were made. Total gas reserves in the 
area were considered to be approximately 
10 trillion cubic feet. Interest in the area 
had been rekindled when oil was first dis- 
covered there, in October 1984, by Statoil in 
the Snohvit gas and oil field. The Norwe- 
gian Government expressed optimism at 
yearend that gas could be extracted from 
extreme. northern Norwegian waters and 
shipped in tankers in liquefied form, per- 
haps by the late 1990's. However, the oper- 
ation appeared to industry to be economi- 
cally controversial Explorations in the 
Traenebanken area just south of the Arctic 
Circle were negative. 

The ninth round of Norwegian offshore 
exploration licensing, allocated in Febru- 
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ary, included 18 blocks with 6096 participa- 
tion by Norwegian firms. Four licenses were 
awarded in the North Sea, three on Halten- 
banken in the Norwegian Sea, and four on 
Tromsoflaket north of the Arctic Circle. 
Statoil and Norsk Hydro were each nomi- 
nated for three licenses. Five foreign compa- 
nies including two U.S. companies, Conoco 
and Esso Exploration and Production Nor- 
way A/S, were each given one license. The 
10th round of licensing, later in 19865, in- 
cluded 10 blocks in the North Sea and 30 
blocks in a new area, Nordland II, between 
Haltenbanken and Traenabanken. Conoco 
discovered hydrocarbons in a deepwater 
wildcat in May about 150 miles northwest of 
Trondheim near the Nordland II area. This 
was expected to stimulate interest in the 
Nordland II exploration. 

Two prototype wave power devices of 
different design were installed on the island 
of Toftestallen and began supplying about 
400 kilowatts of electrical power to the grid 
in November. Both reportedly performed 
better than expected. Parliament asked the 
Government-$o provide data by 1990 that 
would enable it to decide whether wave 
power is a viable alternative to hydropower. 


i Physical scientist, Division of International Minerals. 
1 were converted from Norwe- 
ah ies oe, to U.S. dollars at the rate of 
60 = US$1.00 for 1985. 


The Mineral Industry of 
Pakistan 


By Charles L. Kimbell: 


Developments in the mineral fuel sectors 
in 1985 were again the most noteworthy 
facets of Pakistan’s overall mineral indus- 
try, reflecting a continued quest for energy 
self-sufficiency. The discovery of gas and 
condensate in offshore waters, although not 
evaluated as commercial by the first well 
drilled, was sufficiently promising to pro- 
vide impetus for additional offshore explo- 
ration and drilling. Onshore, a near dou- 
bling of crude oil output and more modest 
gains in production of coal and natural gas 
were positive results from the Govern- 
ment’s efforts to reduce the foreign ex- 
change drain for fuel materials. 

Although somewhat less dramatically re- 
ported in the press, accomplishments in the 
steel sector were also significant. Pakistan’s 
first integrated steel plant completed its 
first full year of operation during 1985. This 


facility also made a contribution toward 
reduction of the foreign exchange deficit. In 
the nonferrous metals sector, investigations 
and studies relating to the practicability of 
developing the large, low-grade Saindak 
porphyry copper deposits continued, partly 
stimulated by interest expressed by a Ro- 
manian organization. Whether this possible 
venture would be developed or not seemed 


to be more a function of the worldwide 


copper market and the low grade of the 
deposit. 

Among industrial minerals and their 
products, there seemed to be some restraint. 
Although increasing slightly, cement pro- 
duction remained below the 1983 record- 
high level. Upturns were apparently regis- 
tered by other construction materials and 
by fertilizer plant products. 


PRODUCTION 


There was no overall pattern to the 
changes in levels of production of Pakistan’s 
mineral commodity products except in the 
case of energy commodities, all of which 
showed an upturn. The Government, con- 
cerned with the nation’s growing foreign 
trade deficit, was making efforts to stimu- 
late the output of those commodities that 
made the largest impact, dollarwise, on this 
debt—cement, fertilizer materials, fuels, 
and iron steel among mineral commodities. 


It should be noted that the table accompa- 
nying this section contains numerous revi- 
sions that were necessary to make the 
production figures reflect actual calendar 
year figures for each year shown as report- 
ed in the most recent official statistical 
publications of the Government of Pakistan. 
All data presented in the table now repre- 
sent actual calendar year production, un- 


less otherwise specified, for individual lines 


of entries. 
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Table 1.—Pakistan: Production of mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1961 1982 1982 1984P 1985° 
METALS 
Aluminum: Beuxite, gross weit 11,712 14,187 8,161 2,120 1,800 
Antimony ore: 
Gross weicht!!! 90 3$ à T 
content? oo eck 20 à 0 "n zn 
Chromite, gross weight . . ------------- 71,899 79,425 2,997 8,200 
"rer NOU RT CIE 458 1,071 1,966 989 1,060 
Iron and steel: : 
Pig iron ....._____ thousand tons 1182 F490 1472 d 3808 
Steel, crude? LLL LLL ccc c. da. 850 850 550 1810 700 
Lead, refined, secondary" m UTI NOU 1,000 1,000 1,000 1,000 1,000 
WGN oo ] ͤ.A. ES cece 96 ® à 8 150 
Manganese content’ _._............. 29 oe im 2 45 
INDUSTRIAL MINERALS | 
Abrasives, natural: Emery — . . . „ 862 F429 689 8,200 
T — € HOP 726,985 722,196 26,018 81,941 88,000 
Cement, hydraulic... ....- thousand tons 13,587 rg, 34.728 
JJ. d ores ats T1.207 11,796 2,217 1,860 2,100 
cs ————— — —— P 11,048 11,428 667 1,740 1,600 
Pitre GRY 26 eno umm m mmm 164.986 767,095 81,140 71,492 78,000 
Fuller's cart 44444 117,71 118,704 21,196 19,189 17,000 
Kaolin (china clay) ))) 240,934 144,849 12,894 17,869 
OMS 26 p eee 86,000 "n 87,000 190,000 
Feldes... ee oe ees 10,494 "7,712 5,280 5,466 
f a eme edema cea ae dus T5 1814 896 2,724 
e ien ——————— UH 817,000 000 3-18, 000 $15,000 490,000 
J —— M— 71,158 4,158 4,000 
Nitrogen: N content of ammonia — .......... 700 1,098,400 1,127,700 1,150,000 
Pigmen Ocho 71,389 411 1,077 1,008 
| — 77 thousand tona... F512 7589 57 516 
Marin da 1183 1228 *189 F 190 908 
CCC do... T6965 "762 160 778 878 
Sand and gravel: 
GEV La ß ees à 122.000 284,000 74,000 28,000 
Bejri and con mmm 44444444 148,250 T449.916 *181,000 299,780 890,000 
Gli i . .... aeris 276,000 111,000 90,000 100, 000 106,000 
Sodium compounds, n.e.s.: 
PWW. TURPE £89,064 142.456 40,096 T egg, 100 344.072 
Nos: ash, manufacture 101,158 799,114 102,000 — * *121,000 120,000 
Aragonite and marble Lll 198,000 1108, 000 116,000 80,000 60,000 
Dolomito -cocca 160, 188 194, 778 92,874 121,750 106,000 
-—— — 18,501 8.694 pe 5,184 5,280 
5 ac em d EE 124 8,888 625 880 
Strontium minerals: Celestite _ TOSS 465 185 564 550 
Native c d ete 490 "768 926 800 
Byproduct, all sources? |... 14,000 19,000 125,700 26,000 26,000 
€ P 14,480 119,768 26,828 
Talc and related materials: Soapstone — — — — — —_ — 124,984 15,956 15,568 18,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons... "n 11,785 1,859 2,048 2,100 
0 -L--—------------------- da 178 845 
3 million cubic fest 028 810,000 
—ů—ů—— — mm um ss ee og 
Natural gas liquids* 
thousand 42-gallon barrels — 40 40 45 45 55 
Petroleum: 
Crude da- 18. 47 14.217 4,954 6,584 12,500 
Refinery 4 
J DE EEE do 4,024 8,820 4,698 5,206 NA 
IE — "9 uu Uus um n 
Distillate fuel oil -- da 8,321 9,573 10,010 10,001 NA 
Residual fuel of] ~...... - — do _ 9,945 11,117 9,718 10,219 NA 
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Table 1.—Pakistan: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1964” 1985* 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum —Continued 
Refinery producta —Continued 
— thousand 42-gallon barrels. _ 1,659 1,640 1,660 1,641 NA 
Other do 1.652 2,067 1,888 1,526 NA 
Toa do 81,528 33,711 33,708 34,616 35,000 
“abl cid arg marier of Parareg that hava bon red fom tow ries o reflect actual calendar 
previous edition révisions were Tu entries to 
Tien — — 3 — ser (Jay through Ju June 3e B) quantities, somme through um 2 18 1986. m CT 
*Reported four. 


*Refinery fuel and losses apparently are distributed among listed products. 


TRADE 


Although official foreign trade statistics 
for 1985 were not available for examination 
prior to the completion of this chapter, it 
seems almost certain that crude oil imports, 
the dominant single component of Paki- 
stan's total mineral imports, registered a 
sharp decline from those of 1984 owing to 
the near doubling of domestic production. A 
drop of about 5.7 million barrels, or nearly 
20%, appears likely, and this decline in 
volume, coupled with the fall in world crude 
oil prices in 1985, presumably reduced the 
net deficits in both the mineral commodity 
and total commodity foreign trade balances. 

In 1984, the most recent year for which 


comprehensive data are available, Pakistan 
recorded a net foreign trade deficit of $460.4 
million* in total commodity trade and a 
deficit of $1,895.2 million in trade in miner- 
al commodities. These figures are reduced 
from those of 1983 ($2,266.2 million and 
$1,921.0 million, respectively). The follow- 
ing tabulation, which summarizes the value 
of mineral commodity exports, reexports, 
and imports, demonstrates the very modost 
role of mineral commodities in Pakistan's 
total commodity export trade and the very 
substantial role of mineral commodities 
among Pakistan's total commodity imports. 


Million U.S. dollars 

1988 1984 
127.1 118.7 
2.2 
127.8 120.9 
2,048.8 2,016.1 
8,061.9 2,556.2 
12. 35.8 
8,074.8 2,592.0 
5,841 3,052.4 


[om am ow om a D om ow ar ar e 
LI IE A a SD FE ASE DE SEE EI TE IE XE LE IS EE DLL EAS LE LENE DLT ——— 


Crude oil and its products accounted for 
12% of the nation’s 1984 mineral commodi- 
ty import value and 48% of the value of all 
commodity imports in that year; corre- 
sponding figures for 1983 were 74% for 
mineral imports and 28% for total commod- 
ities. If trade in other commodities in 1985 
remained roughly on a par with that of 
1984, the drop in crude oil imports antici- 
pated as a result of increased domestic 


production, coupled with lower crude oil 
prices, could well have resulted in a savings 
of $200 million, an amount sufficient to 
reduce the 1984 total foreign trade deficit by 
409%, if other imports did not advance and if 
exports did not fall appreciably. Nonethe- 
less, even with the anticipated drop in crude 
oil imports, crude oil and its products would 
still remain the dominant mineral commod- 
ity import. 
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Table 2.— Pakistan: Exports and reexports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Commagity 
METALS 

Aluminum: Metal including alloys: 
Unwrought ..------------- 
Chromium: Ore and concentrate —__—_ 
ane commas FFC 
Scrap TT 
Iron and stesi: Meta:: 
55 value, thousanda. — 
Pig iron, cast iron, related materials — 
Ferroalloys _____ ~~~ -- 
Steel, primary forms. - - --------— 
Bars, rods, shapes, sections 
Universals, ahbe ts 
Tubes, pipes, fitting 
Nickel: Metal including alloys, scrap 1a 
um-group metals: Metals including 

alloys, unwrought and 

value, 8 
e 
s. al 
„5 value, thousands... — 


Uranium and thorium: Ore and concen- 
trate 


1988 


1984 


United 
States 


Destinations, 1984 
Other (principal) 


Japan 102. 


EDU 10,000; J 4,100; Italy 
ae ,000; Japan ; 


All to Japan. 


All to Bangladesh. 


Kc cC 141; United 
U 


Arab Emirates 20. 
Belgium-Luxembourg 60; Japan 18. 


Hong Kong $5. 
All to Bangladesh. 
All to China. 


NA. 


United Arab Emirates 162,964; Qatar 
11,990. 


China 151,289; Iran 60,601. 


All to Kuwait. 
Do. 


F 
India $779. 
All to Saudi Arabia. 


VF 
All to Bangladesh. 
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Table 2.—Pakistan: Exports and reexports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1964 
Commodity 1968 1984 United 
States Other (principal) 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
and crushed rock 696 96 -- Bangladesh 76; Singapore 18. 
Sand other than metal bearing 110 s - 
Balter: ad. See 1 99 -— Afghanistan 96. 
Other Crile n 55 ae 
NFF 
Carbon blick 789 215 -- Sri Lanka 158; Iran 100. 
Coke and semicoke 7 50 410 es Ail to Bangladesh. 
„ 42-gallon barrels. .. o» 965 i Do. 
Refinery products: 
T da ($) 12 -— All to Afghanistan. 
Gesoline ...------- do... 450 s 
Eads fusi oi 5 a 8200 T1485 a United Arab Emirates 204,795; Yem- 
—— m iiai en (Aden) 199,900; Finland 104,895. 


"Revised. NA Not available. 


Table 3.—Pakistan: Imports of selected mineral commodities: 


(Metric tons unless otherwise specified) 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Mainly from Republic of Korea. 
China 1,408; West Germany 309. 
Kuwait ; United Arab Emirates 
URE eere M arai 
„„ 
All from Netherlands. — 
C 

All from France. 
United Arab Emirates 


Belgium- 1 
Sapan SG United 


All from Australia. 
United Arab Emirates 19,348; United 
Kingdom 8,461. 


Singapore 6,696; Canada 262. 
V 


Japan qoe Yugoslavia $984; Nor- 
Ein 
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Table 3.— Pakistan: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1983 1904 "United 
States 
METALS —Continued 
Iron and steel —Continued 
—Con 
e =. 61,281 41,086 148 
Universalis, plates, sheets .... 521,282 661,599 — 88,447 
and strip ____..____ 061 629 2 
=f ome 
Tubes, pipes, fittings _____ 81,628 35206 1,404 
Castings and forgings, rough 691 1,460 14 
Ore and concontratoo _ 219 201 = 
Os ... 8 848 851 e 
Metal including alloys: 
Scrap MEER 66 844 — 
Unwro ut 1,851 2,447 166 
PEE 41 394 So 
Magnesium: Metal including alloys, all i i 
Ore and concentrate: Metallurgical- 
ucc SEO a 5 25,112 dcs 
ny ee at per eee re 8 548 258 m 
Mercury ~~ e age age 2,408 1,624 @) 
"ius  — —  — lie DUUM = $48 $4 su 
Nickel: 
Ore and concentrate... — 88 9 Ss 
de JFF ae cereale hee 429 59 oe 
Metal incl alloys: 10 
Unw rough. 107 86 ® 
3 88 174 @®) 
um-group metals: Metals including 
alloys, unwrought and 
E mes enr iae, di 764 gı 
Ore and concentrate? da $8 $58 M 
and sweepings sg da 91 -— 
o 
and partly wroumiʒt usd: 944 $159 aes 
3 ud 25 oe: 
Metal including alloys: is 5 
Unwrought._____________ 5 84 ES 
amandae — 5 5 27 330 — 
Titanium: Oxide 2,800 2,064 6 
Tungsten: Metal including alloys, all 
forms ......- value, = $457 $674 as 
Uranium and thorium: 
and concentrate . —— PERSE $193 $151 oa 
Metal including alloys, all forms - 
Ore and concentrate |... NA 6 8 
. 280 801 1 
ite een MS 152 185 aes 
Unwrou ß 10,841 12.417 296 
Semimanufactures |... 106 6 2 
Ores and concentrates__________ 26 268 e 
and hydronid es 80 154 17 
Base metals including alloys, all forms 58 43 ® 


Sources, 1984 
Other (principal) 


J N 


W. Germany 224,928; 


Japan 18,186; West Germany 2,040. 
United 75. * 
China 10,810; Japan 6,128. 
. 068; West 
United 681; Turkey 551. 
Wen Germany 522; Australia 190; 
China 127. ' 
USSR. 1 United Kingdom 
Australia 187. ec 
United Kingdom 22. 


- Malaysia 9; United Kingdom 8. 


Australia 4 017. - 
China 725; Netherlands 551. 
Austria $16; Netherlands $13. 


Cards: United — 


8 
USSR. 28. T 
United Kingdom $8. 
^ FFF 
West Germany $158. 
All from China. 
All from Sweden. 


Malaysia 25. 

United Kinodan 776; Australia 725; 
West derne 264 

Netherlands $452; Hungary $74; 
Japan $69. 

All from Australia. 

China $16; Japan $7. 


All from Australia. 
France 170; China 86. 
Spain 75; China 70; France 40. 

; United 
siet a tenue 
United Kingdom 4. 


China 192; Australia 52. 
Wem Germany 49; Japan 25 China 


T. 
United Kingdom 28; China 19. 
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Table 3.— Pakistan: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
INDUSTRIAL MINERALS 
Abrasives, n. e. a.: 
Ob 226 ... Cece es 781 1,005 67 
rire ish ager ie uris iris 162 174 oe 
1 diamond 10 
ue, TES 
Grinding and polishing wheels and 
UNE TEM INI TPR UE ER 492 608 2 
Asbestos, crude LLL coll 2,987 2,881 ae 
Berite and witherite._.__._...___ 618 48 ed 
Crude natural borates 
value, thousands. — — $20 E 
Oxides and acid 262 me 
Cement thousand tons. — 874 720 ed] 
Chalk 2 AAA 7,281 9,093 84 
Clays,crude ~~~ 2-- 71,866 79,814 651 
Cryolite and chiolito 64 2 ee 
Diamond: Gem, not est or strung 
: ue, thousands. TS $54 — 
Diatomite and other infusorial earth . .. — 282 17,662 17,626 
. „ related materials 106 152 = 
ufactured: 
Ammonia nF 84 241 221 
— — 5 621 110,010 050 
Unspecified and miedd 475 07,858 210.458 
Graphite, natura 1,626 1,526 — 
Gypsum and plaster .. 228 421 10 
Limo value, thousands_ . — $4 $1 
Magnesium compounds: Magnesite, crude 2, 1,459 51 
Crude including splittings waste 
- aa value, ade $4 — 
be CC "m 216,200 d 
Phosphates, 5 Sr au ie Ren nae 
Precious and semiprecious stones other í 
than diamond: 
Natural value, thousands. — $62 $805 EM 
IL digest S do $2 $21 um 
unroasted.__._________._ ee 54 ey 
1 5 ---------- 60 16,669 4 
das manufactured . 5 $22 186 "SN 
manufacture $) as 
Stone, sand and gravel: 
Crude and partly worked 1,171 952 iim 
Worked AAA 269 11 78 55 
Gravel and mi 7 gne 11 ns 
— tess? roe em E E PS 
. 76 77 "n 
Sulfur: 
Crude including native and 
culis cd ee 15,551 26,518 
wan 1,159 438 
22 80 19 -— 
33% a es eed 2,401 56,449 5 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


China $9; í 

China E) nn 

Japan 274; Spain 158; U.S.S.R. 96. 
um- Luxembourg 1,428; United 


Japan 2516 Week Germany 221 5; 
All RR 

Spain 85; France 49. 

China 12. 


Japan 60,160; Jordan 57,640. 
etherlands 460; Norway 30,000; 


China 1; Hong Kong 1; Japan 1. 
Jordan 276,148. 


China 1,750; West Germany 849. 


Thailand $167; Switzerland $42; 
West $12; China $7. 

All from Uni eet 
West Germany 16,60 


Italy 66; China 65. 


India 616; Greece 201. 
cb - 
United Kingdom 10. 


All Nother 
Australia 51; United Kingdom 17. 


Kuwait 12,062; Saudi Arabia 5,844; 
United Arab Emirates 3,610. 
Bio o of re 186; 


ENS 11. 
China 46,881; Afghanistan 10,090. 
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Table 3.— Pakistan: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
1988 1984 
e: aed Other (principal 
INDUSTRIAL MINERALS —Continued 
Other: 
Crude.. oo = = = = cadem $8,620 179,262 =- China 62,128; Japan 50,278; United 
Slag and dross, not metal bearing 98 525 415 United Kingácen $2. 
FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural 29,082 18,421 281 VVV 
Carbon black 991 944 8 Okina 379; Japan 206; West Germany 
Coal: 
and bituminous... — — . . — 519,676 654,076 — 76,2069 Australia 318,868; Canada 158,528. 
Lignite including briqus et - 109 met 
Coke and semicoke — ------- 3 5 me 
Crude_ thousand 42-gallon barrels. 81,061 29.916 -- Saudi Arabia 18,588; United Arab 
| ox ai Emirates 9,4 
— — m n u Switzerland $1; United Kingdom $1. 
42-gallon barrels — 912 1,194 (€ Kuwait 1,188. 
Mineral jelly and wa da- 124 65 1 China 36; Romania 13; Iraq 10. 
Kerosene and jet fuel. .. do 2,988 8,489 a "Sm 
Distillate fuel oil _...— PES ET 9216 38 DO! 46: äs. 
Residual fuel oil... do... 22 184 oe 1700. 
Bitumen and other residues 
do. .. .. 25 ©) NA NA. 
Bituminous mixtures. . do- à 6 (€ Singapore 4. 
NA Not available. 
Table by Audrey D. 
7.7... UNO sankey mcucted fives Meum: 
Les than 1/2 unit. 
* 
5 Qoo celiac ELI DO 


COMMODITY REVIEW 


METALS 


^A Copper.—The Saindak International 

Group (SIG) reportedly submitted the final 
version of its detailed project report in 
October, nearly 10 months late. The report 
reflected continued interest on the part of 
SIG to participate in a joint venture with 
Pakistan's Resource Development Corp. 
(RDO) to develop an open pit mine, associat- 
ed beneficiation plant, and a metallurgical 
facility to produce either blister copper or 
matte. RDC commissioned & consultant to 
prepare an implementation plan involving 
the installation of a used plant and associat- 
ed equipment. This equipment was appar- 
ently to be provided by a Romanian firm 
that had already expressed interest in pro- 
viding it for the project on a credit basis. As 
a result of the delay in completion of the 
report, the start of actual development 
could not be expected prior to late 1986, and 
the initiation of production could not be 


expected until 1989 or 1990 at the earliest. 

In Waziristan Agency, the Federally Ad- 
ministered Tribal Area Development Au- 
thority continued evaluation of copper de- 
posits, drilling about 2,400 meters, raising 
the total for the area to over 6,000 meters. 
The average ore grade at this site is 0.39% | 
copper, but the quantity of such ore was not 
reported 


Iron Ore.—It was claimed that a team of 
Chinese geologists confirmed the availabili- 
ty of 50 million tons of iron ore reserves in 
the Nokkundi area of Chagai District, Balu- 
chistan. The reserves were evaluated as 
containing 5096 iron, and the report sug- 
gested that an additional 50 million tons of 
ore might be available in the same area. 
The ores discoverod were reportedly tested 
in Japan and Sweden. The tests suggested 
that the reserves could be used by the 
existing Pakistan Steel Mill Corp.'s blast 
furnaces, and it was claimed that if they 
were so used, an annual savings of about 
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$15.7 million in foreign exchange at the 
1985 exchange rate could be achieved. 

Iron and Steel.—According to the chair- 
man of the corporation, the Bin Qasim 
integrated steelworks of Pakistan Steel 
reached fully operational status in Decem- 
ber 1984. Owing to normal problems asso- 
ciated with bringing major facilities on- 
stream, the plant had reached only 60% of 
capacity by mid-August. Reportedly, the 
facility would begin to show a profit when it 
reached 83% of capacity, a goal that offi- 
I hoped would be reached by December 
1985. 

Despite the claim that Pakistan Steel's 
products were being sold for 30% less than 
the landed charge for competitive imports, 
it seemed that there were at least some 
potential customers in Pakistan who had 
not yet decided to buy from the state corpo- 
ration. At the same time, the Government 
indicated that it would be selling a part of 
its interest in the firm to the private sector 
as soon as the profitability of the company 
could be demonstrated, and this could not 
be accomplished until a sufficient number 
of the downstream steel-consuming private 
sector companies decided to obtain their 

Steel from Pakistan Steel. 

In late December, the Karachi press re- 
ported that the Government of Pakistan 
was "weighing the pros and cons of a multi- 
million-dollar loan offer by the U.S.S.R. for 
investment in the industrial sector.“ The 
offer, reportedly first proposed about 2 
years previous to the press report, supposed- 
ly was in the amount of about $500 million 
and was to be directed to certain additional 
facilities in steel manufacturing. 

Lead and Zinc.—The Geological Survey 
of Pakistan was engaged in detailed map- 
ping of the area around Khuzdar, a region 
where lead and zinc ore deposits have been 
identified previously. Detailed exploration 
of these deposits was slated by the Baluchi- 
stan Development Authority. 


Cement.—Pakistan’s cement industry 
had 18 operating plants at yearend 1985, a 
number unchanged since the addition of the 
Pak Land Cement Co. plant at Dhabeji in 
February 1984. The collective output of the 
plants, modestly higher than the 1984 level, 
fell short of the record-high preduction level 
of 1983 and remained inadequate to meet 
national demand. Cement imports, al- 
though at a lower level in 1984, were ap- 
parently at a still lower level in 1985, 
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judging from recorded exports to Pakistan 
from some trading partner countries. Ce- 
ment stocks in Pakistan were very small in 
relation to demand, totaling 116,000 tons on 
January 1, 1985, with the stock at the 
beginning of each month varying between a 
low of 64,000 tons on March 1 and a high of 
120,000 tons on August 1, and totaling 
100,000 tons on December 1. 

Fertilizer Materials.—Pakistan’s nine 
chemical fertilizer plants collectively regis- 
tered increases for the year ending June 30, 
1985, in output of four of the five products 
for which statistics are reported on a 
monthly basis. Output figures, in tons, for 
these commodities were as follows, with 
results for the year ending June 80, 1984, in 
parentheses: ammonium nitrate, 406,357 
(383,011); ammonium sulfate, 79,009 
(72,985); nitrophosphate, 308,306 (816,450); 
superphosphate, 105,801 (105,690); and urea, 
1,814,666 (1,797,553). Urea production, al- 
though higher than in the previous fiscal 
year, was slightly below the record high of 
1,831,819 tons set in the year ending June 
80, 1983; output of ammonium nitrate, 
ammonium sulfate, and superphosphate 
reached new record highs, while that of 
nitrophosphate was marginally below the 
record-high level set in the year ending 
June 80, 1984. 

Early in the year, it was expected that 
phosphate rock mining would be started at 
Kakul by midyear, but if production began, 
it was not reported in official monthly 
preduction statistics. This, however, is not a 
guarantee that operations did not start; it 
could simply be that activities went unre- 
ported. While this mine’s output capacity of 
60,000 tons per year falls far short of the 
national demand level, it nevertheless will 
contribute toward reducing the foreign 
trade deficit. 


MINERAL FUELS 


Coal.—Increases in national coal output, 
directed toward lessening Pakistan's de- 
mand for imported energy sources, have 
been supported by exploration programs to 
develop additional reserves. In Sind Prov- 
ince, the Geological Survey of Pakistan has 
estimated reserves in the Sonda Coalfield at 
280 million tons. The Sonda Seam, 117 to 
240 meters below the surface and fairly 
consistent in thickness and lateral extent, 
contains about one-half the total coal; the 
balance is in the overlying Dhauri Seam 
and the underlying Jherruck Seam. 

Elsewhere, six teams formed by the U.S. 
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Agency for International Development 
were continuing their studies of the Lakhra 
area coal deposits to firm up reserve esti- 
mates for this area that are planned as the 
basis for a 200,000-ton-per-year mine and 
associated coal-fired powerplant. 
Petroleum and Natural Gas.—According 
to the Minister of State for Natural Re- 
sources, the energy crisis of the 1970's 
stimulated oil and gas exploration, result- 
ing in a 96% increase in oil output in 2 


ee ee 

MEM E ME 
being fabricated in Pakistan, with 9096 of 
the parts made in that country. Regarding 
the future, the Minister announced that a 
sum of $82.6 million of Government funds 
had been earmarked for oil and gas explora- 
tion in the current financial year (July 1, 
1985, to June 80, 1986), and a separate 
Government fund of $89.6 million had been 
set aside to provide facilities for the petrole- 
um sector. Moreover, the private sector was 
crm desgaste tir gi uuu er 
Minister also suggested that restrictions 
should be placed on both automobile im- 
ports and on the use of cars already import- 
ed. Both measures were proposed as a 
Mm of lowering the demand for imported 
oil. 

The national drilling program for the 
year beginning July 1, 1986, included 21 
wells in addition to the single offshore 
operation. 

The Asian Development Bank reportedly 
agreed to provide a substantial loan to 
assist in the development of phase 2 of the 
Pir Koh gas project. Overall cost of the 
project was set at $87 million—$37 million 
from domestic capital and $50 million from 
foreign exchange. The bulk of the latter was 
expected to come from the Asian Develop- 
ment Bank. This bank already loaned $55 
million for phase 1 of the Pir Koh project, 
and an additional $35.6 million for other 
projects in the Pakistani gas industry— 
$19.3 million for gas purification and com- 
pression installations and $16.8 million for 
the Indus Right Bank pipeline project. The 
proven reserve of the Pir Koh Gasfield is 
reportedly 3.7 billion cubic feet, with indi- 
cated and inferred reserves of 11.2 billion 
cubic feet. The phase-2 project includes 
development of 9 to 11 wells that collective- 
ly will provide 80 million cubic feet of gas 
daily. In October, natural gas reserves were 
reported at 17 trillion cubic feet, sufficient 
to meet domestic requirements at present 
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levels for 50 years. 

On October 11, the 23,000-ton Danish 
drilling ship, Danwood Ice, commenced 
drilling operations 129 kilometers south of 
Karachi. This operation, the first offshore 
venture undertaken in waters off of Paki- 
stan, was financed through a $21 million 
(Can$30 million) loan from the Canadian 
International Development Agency. The 
drilling site, named Pak-Can I, is within an 
area of 5,000 to 7,000 square kilometers that 
has been slated for further geological and 
geophysical investigations on the basis of 
the first well’s discovery of significant gas 
and a small quantity of condensate. The 
well, drilled to a 3,700-meter total depth, 
encountered a 4-meter thick pay zone at a 
2,148-meter depth. Although the initial dis- 
covery was Classified by officials as uneco- 
nomic because of the cost of development of 
offshore production facilities, it was regard- 


give the exploration vessel MV Bernier to 
Pakistan for the next round of survey and 
exploration. This decision is apparently 
based on the relative success of the first test 
well 


In Sind Province, three new oilfields— - 
Khaskjeli, Leghari, and Tando Alam—with 
combined reserves of 52 million barrels, 
were reported to be on-stream shortly after 
midyear, collectively producing 18,000 to 
20,000 barrels of oil daily and contributing 
very substantially to total national output. 
Farther north, a roughly similar quantity of 
oil was being obtained from four other 
fields—Adhi, Dhurnol, Meyal, and Toot. 
Recent discoveries at Dabhi, Mazari, Mazari 
South, Nari, Tajedi, and Turk had not been 
placed into production by August 1985, and 
reserves were not fully evaluated. 

In the Mazari South Oilfield, 47 kilo- 
meters southeast of Hyderabad, production 
tests in August established a combined flow 
rate of 2,128 barrels per day from two oil 
sand zones in a 20-meter thick section of the 
Lower Goru Formation (Cretaceous Age) at 
a depth of about 1,120 meters. This single 
addition could add about 6% to national 
annual production. 

Without previding quantitative specifics, 
a November report indicated the discovery 
of new natural gas reserves at Loti, 45 
kilometers from Sui Field, and of additional 
reserves at Pir Koh Gasfield. The new Loti 
Field reportedly will be linked to the net- 
work of the existing Sui Northern Gas 
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Pipelines Ltd. using pipe that was to be 
manufactured locally. The connection of the 
new field to the existing pipeline system, 
slated for completion by March 1988, would 
make possible expansion of the distribution 


65 kilometers from Karachi, and the same 
sources indicated that additional unspeci- 
fied oil reserves were expected to be proved 
in Hathongo, only 10 kilometers from Kara- 
chi. 


An increase of nearly 3096 in total nation- 
al oil consumption in just 2 yeers was 
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The Mineral Industry of Peru 


By Doris M. Hyde! 


Peru’s mineral sector struggled to survive 
through another year of low metal prices. 
Companies relied on mine and plant im- 
provements, selective ore mining, and other 
measures to cut costs. The per-unit value of 
metals fluctuated throughout the year, but 
except for iron ore and copper, the average 
price received and volumes exported were 
lower than in 1984. Petroleum exports in- 
creased over those of 1984, but the per- 
ee ee re 
tren 


Preliminary data indicated there was a 
1.7% real growth in the overall economy. 
Peru was confronted with severe economic 
problems that were compounding because of 
high loan interest rates, persistent high 
inflation, roduced foreign exchange earn- 
ings, servicing the foreign debt, and inter- 
nal pressures for increased social spending. 
In July, a newly elected Government enter- 
ed office and began to introduce policy 
changes that affected all sectors of the 
economy. 

Peru took two decisive actions that 
caught international attention. First, the 
Government declared it would not spend 
more than 10% of the value of total exports 
toward servicing or otherwise paying on its 
foreign debt. Secondly, the contracts of the 
three foreign petroleum-producing compe- 
nies were suddenly and unexpectedly re- 
scinded. The affected companies were sub- 
ject to either successful contract renego- 
tiations or face nationalization. 

The Government initiated a new econom- 
ic program that included freezing the offi- 
cial U.S. dollar exchange rate after a 1296 
devaluation, and creating a financial mar- 
ket exchange rate that averaged 2496 above 
the official rate.* After increasing the price 
of petroleum and electricity by 3096, the 
Government placed a price freeze on goods 
and services, but not on wages and salaries. 
Loan interest rates were successively re- 


duced from 28096 to 4596. 

Terrorist activities against mining oper- 
ations continued and caused interruptions 
in production, transportation, and process- 
ing. Because of the importance of mining to 
Peru's foreign exchange earnings, relations 
between management and mine workers 
can have serious national consequences. 

Government Policies and Programs.— 
Like many other countries where mining 
plays an important role in the economy 
through foreign exchange earnings, Peru's 
problems have been intensified by the con- 
tinued soft world demand and prices for 
metals. Unable to control these outside 
influences, the Government took what 
measures were available to it for dealing 
with internal economic and social pree- 
sures. 

In addition to taking actions to deal with 
immediate problems in the economy and 
the mining sector, the Government planned 
to enact a new law to replace The Mining 
Code, Decree Law 109. A new foreign invest- 
ment law was also expected. The Govern- 
ment’s stated mineral policy centered on 
pecially those promoting the financial and 
operational capacity of the small and medi- 
um sectors. A restructuring of the state- 
owned mining companies on a regional 
criteria was listed among the new Govern- 
ment’s future priority actions. 

One of the changes that negatively affect- 
ed the minerals sector was that mining 
companies were obligated to purchase 1985 
Treasury Bonds in an amount equivalent to 
40% of their 1984 profits. Also having a 
negative impact was the frozen official ex- 
change rate and the rising costs of wages 
and fuel. In December, Legislative Decree 
962 modified the general income tax law, 
starting in 1986. One of the modifications 
eliminated the reinvestment of tax credits. 
This was partially offset by a 1096 reduction 
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in income tax. At the same time, a company 
net worth tax was imposed on the mining 
sector. 

A change benefiting the minerals sector 
was an October authorization that allowed 
a mining company to receive 5% of the 
value of its exports at the financial market 
exchange rate. The Government also au- 
thorized mining companies to import used 
or rebuilt machinery and equipment for 
mining p à 

Through Supreme Decree 014-85-EM/ 
DGM of May 16, 1985, changes were made 
to the regulations pertaining to the Gold 
Mining Law, Decree Law 22178 of May 9, 
1978. This new modification substituted Ar- 
ticles 85 and 36 and annulled Article 37 and 
tho second paragraph of Article 45 of the 
regulations, Supreme Decree 003-79- 
EM/DGM. The modifications were made to 
attract investors by providing more flexibil- 
ity to the gold mining law. 

Without warning eithor Congress or the 
concerned companies, on August 28, 1985, 
the President of Peru suddenly rescinded 
the operating contracts of Occidental Petro- 
leum Corp; Belco Petroleum Corp., an 
HNG/InterNorth Inc. subsidiary; and an 
Occidental and Bridas Exploraciones y Pro- 
ducción S.A. consortium. The Ministry of 
Energy and Mines and Petróleos del Perú 
(Petroperú) were orderod to negotiate new 
contracts within 90 days. 

The primary issue was that the foreign 
companies had failed to properly apply tax 
credits approved in December 1980 by De- 
cree Law 23231. The Government's view 
was that these tax credits should have been 
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spent on exploration instead of develop- 
ment. As a result, crude oil reserves steadi- 
ly declined until at the beginning of 1985 
they were estimated at 636 million barrels, 
or enough for slightly over 9 years of pro- 
duction. Both Belco and Occidental had 
sharply curtailed exploration, perhaps part- 
ly because of an unresolved tax dispute with 
the Government. Petroperú, the state- 
owned company, was also not aggressive in 
new exploration efforts because of limited 
funds. 


New contract negotiations were to con- 
cern how much each company was to invest 
in exploration and within what time sched- 
ule the funds would be spent. During the 
negotiating period, which was eventually 
extended 30 days to December 28, the com- 
panies continued to act as operators at their 
concessions, but all production was owned 
by the Government. The companies were 
paid a flat fee for production on a per-barrel 
basis. The Occidental-Bridas consortium 
and Occidental reached a new contract 
agreement with tho Government by the end 
of the extended negotiating period. Belco 
did not, and its offshore concessions in 
Blocks Z-1A, Z-2A, and Z-28 were nationaliz- 
ed. The operation of Belco’s concessions was 
immediately assumed by Petróleos del Mar 
S.A. (Petromar), a newly created Petroperú 

A new petroleum law was being drafted 
for possible legislative action in 1986. Re- 
portedly, the new law would eliminate tax 
credits but introduce othor incentives for 
exploration. 


PRODUCTION 


Overall mineral production increased 4%, 
compared with that of 1984, and represent- 
ed the largest growth sector of the Peruvian 
economy. Production increases resulted 
from fewer labor strikes at the large- and 
medium-sized operations, improvements in 
plant efficiencies, capacity expansions, and 
the extraction of higher grade ores. 

The 6% gain in total copper production 
was primarily because of a new mining 
technique at Southern Peru Copper Corp.'s 
(SPCC) Cuajone Mine, the initiation of pro- 
duction at Tintaya, and to a lesser extent, 
from a record output at Empresa Minera 
del Centro del Perü's (Centromín Perú) 
Cobriza mining unit. 

The medium-sized mining companies con- 
tributed about 696 to total copper produc- 
tion, 5196 of both lead and zinc, 6196 of the 


silver, and 33% of the gold. The small 
mining companies were mostly concerned 
with alluvial gold production, and account- 
ed for about 4096 of the total output. Small 
companies added about 996 to total lead 
production and 596 to total zinc production. 

A 25% increase in iron ore production 
was attributed to export demand and re- 
newed domestic sales to Empresa Sid- 
erürgica del Perú S.A., which reactivated its 
blast furnace operation in midyear. 

Crude oil production rose slightly, but 
had it not been for midyear Government 
decisions, output might have maintained 
the 191,833 barrels per day averaged during 
the first 9 months, instead of finally averag- 
ing 188,500 barrels per day for the year. 
Production during December fell to about 
168,000 barrels per day. This was mostly 
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because of a sharp fall in Occidental’s out- and after Peruvian personnel become more 
put. Peru expected production to gradually familiar with operating Belco’s former off- 
regain earlier levels since a new contract shore production areas. 

agreement was reached with Occidental, 


Table 1.—Peru: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985° 
METALS 
Mine output, metal content ___._______ 685 738 718 612 650 
re n ͤ AA aC 448 411 872 
ee. Uu! hĩ 2,164 1,668 1,110 887 31,820 
Mine output, metal content 639 618 585 668 150 
aes aan ees aces a ee 88 604 526 651 
Mine Mine output, metal content §11 680 550 590 
JJ na lia ct ms ea es ae 801 421 451 890 420 
Conger: comtenb¹Uuvd cLc- 842,058 856,682 822,169 875.064 297,192 
Sulfate (Cu cont ont 2.281 2,510 2,494 
Refined- ------------------__- 175,572 194416 158,184 188,622 200.500 
Electrowon _._________________ 33, 88,008 80,888 327,425 
Mine output, metal content troy ounces. 161,590 157,667 165,576 198,691 2228 447 
PPP da- 55,781 606 71,058 88,414 
Indium * 8, 8,018 2,707 2,906 39.861 
Iron and steel: 
Iron ore and concen 
33 thousand tons. — 6,069 5,774 4,858 4,076 35,104 
Iron content ate 4,007 8,811 2,869 2,715 33.261 
Pig iron da- 187 161 118 HN 3168 
and = æ a am m m m ew e 2 80 — — ($) 200 
thousand tona. — 864 218 299 842 411 
Mins osipi metal content 192,667 175.771 212,600 2209, 917 
27272 T P— P" 79,236 76,990 67,784 70,260 281,890 
— p 2 20 ᷣ 25 M 23838 
Content .. 52 
5 kilograma _ 22,478 20,851 19,558 20,800 322,285 
Si Mine output, metal content 
troy ounces . 46,940 58,479 8 260,395 
p Ce ee eS tee 24,704 21,725 238,676 
Tellurium metall! Z 21,910 20,726 15,116 14,004 215,087 
Tin, mine output, metal content 1,519 1,672 2,991 
Tungsten, mine output, metal content... 7692 128 754 870 
Mine output, metal content 507,111 576,400 558,457 2 
n ⅛ð Vs ĩͤ ee E 126,159 160,733 154,080 3162,151 
INDUSTRIAL MINERALS 
oro EE ee eee 409,100 375,00 °168,800 1060,00 150,000 
Boron materials, crude (borates)?.. - - -- ------ 16,644 14,000 10,000 10,000 10,000 
Cement, hydraulic thousand tons. — 8, 
Chalk ——-— chua ee eee 415,000 410,000 470,000 470,000 470,000 
— —————ÀÓ€— A— 80,500 81,000 81,000 82,000 82,000 
Fhe CUNY cu ß leer a ee 8,520 8,000 8,000 8,500 8,500 
BOON” ⁰ ß d ecd 6,000 6, 6,000 000 6,000 
Common clay® _... ~~~ 2754,256 750,000 750,000 750,000 750,000 
— Ea ͤ MAR 21500 25,000 25,000 25/000 25,000 
Gypsum, crude______________________ i 350, 000 350,000 350,000 350,000 
Lima" c ln5ole-nlc o 8 = 85,000 85,000 85,000 85,000 
Vct MEM 4 550 550 550 
Nitrogen: N content of ammoni 97 84,700 *85,000 *85,000 85,000 
J MUR E 8 11,988 729,101 2,510 18,000 12,200 
Salt, all typo 506,000 490,000 500,000 
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Table 1.—Peru: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Anthracite, runot mine 
Coke, all types” ETE 
33 ee eee million cubic feet. — 
, EN 
Natural gas liquids: 
Natural gasoline and other® 
Propane da 
Butan 0 
Total oo bbe eS See da 
Petroleum: 
lo 6 Sai ee EE da 
eee one FF do- 
Jet fuel «4 da 
Kerosene... ~~. -------- da 
Distillate fuel o!!! da- 
Residual fuel oil!!! da 
Lubricants... 2. =-= — m 
Liquefied petroleum ga dcc 
. 
Unspecified da 
Total ·•·˙¹⅛»S. K da 


Mabie includes data available through June 25, 1986. 


1961 1982 1988 1984? 1985° 
072 000 000 000 8,000 
19000 18000 19.000 18,000 18,000 
4,300 4,300 4,000 4,000 4,000 
8,800 2,590 92,500 
2,000 2,000 2,000 2,000 2,000 
318 20 20 20 20 
2,588 2,850 *2,500 92,500 2,000 
100 100 100 100 100 
30,000 58, 65,000 70, 
170,801 226,100 200,000 220,879 218,057 
00 00 00 000 000 
$0 7500 1500 1000 1000 
r 5,976 2,154 5,000 
157,000 *120,000 120,000 180,000 97,000 
1 10,000 10,000 10,000 10,000 


844 820 58 

86 59 6 81 
9 9 8 5 6 
489 388 62 244 896 


2,118 2,654 8,000 

A4 „ po IE 
s yi 26,017 21,000 

1,410 1,525 1,170 1,429 1,400 
818 178 200 

199 98 596 100 
818 1,292 2,090 1,014 1,250 


reported by Empresa Minera del Centro del Perá 8.A. 


c and 1985—49 
to sero. 


uke Iron producsior se Milowe, intone 1981— 065,967; 1982—42,858; 1988— 27,024; 1984—61,800 (revised); 


The export volumes of all major metals Copper, valued at $464 million, was sec- 
except copper and iron ore declined from ond only to petroleum as the leading export 
1984 levels. The total $1,268 million value of earner. Exports of 22 million troy ounces of 
nonfuel mineral exports dropped 12% from refined silver valued at about $140 million, 
the amount received in 1984, and the eco- fell almost 19% in volume and 38% in value 
nomic implications become even more seri- from that of 1984. Refined silver sales to the 


ous when compared with that of 1983. 


United States and Canada increased, but 


Petroleum contributed an additional $646 exports to other geographic areas declined, 
million to total exports and represented a except for Asia, which accounted for some 


5% gain over the 1984 value. 


sales in 1985 and none in 1984. 
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Lead exports, including any silver con- 
tent, declined from 180,000 tons valued at 
$233 million in 1984 to 171,000 tons valued 
at $200 million in 1985. Zinc exports were 
reduced from 512,000 tons valued at $314 
million in 1984 to 461,000 tons valued at 
$269 million in 1985. Iron ore exports in- 
creased in response to demand and reached 
about 5 million tons valued at $73 million; 
whereas in 1984, 4.2 million tons valued at 
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$58 million was exported. 

Minero PerG Comercial S.A. (Minpeco) 
the state-owned marketing company, main 
tained its 62% participation in the export of 
Peru's mineral production. One of Minpe- 
co's major accomplishments was some con- 
tinuation of financial assistance to private 
and state producers, even in the face of 
Peru's somewhat strained relations with 
the international financial community. 


COMMODITY REVIEW 


METALS 


Copper.—Except for a 18-day strike, 
SPCC operated without undue problems at 
its Toquepala and Cuajone Mines in south- 
ern Peru. Total copper, silver, and molybde- 
num production increased. In mid-1985, the 
Government began a review of SPCC fi- 
nances in respect to when the company 
could be expected to recover the $635 mil- 
lion investment made to develop the Cua- 
jone Mine. In 1969, SPCC was granted a 
special tax abatement to endure for a period 
of 10 years from the date of mine opening or 
until such time as the investment was 
recovered, whichever came first. The mine 
opened in April 1976 at a tax rate of 47.5%. 
Total investment recovery was expected to 
occur during 1986, after which SPCC would 
be taxed at the rate of 54.5% on the Cuajone 
operation. In 1985, SPCC reduced some 
costs at Cuajone by making improvements 
at the concentrator and by altering the 
design of the mine pit to reduce the amount 
of overburden removal. 

Centromin Perú, the second largest pro- 
ducer, operated without major problems, 
although terrorist activity caused some dis- 
ruptions. About 79% of Centromin Perú’s 
total copper production, including that from 
the Monterrosas Mine near Ica, came from 
the Cobriza mining unit. Centromin Perá's 
own mining units accounted for 77% of the 
copper concentrate refined at its La Oroya 
metallurgical complex. The balance was 
purchased from third parties. 

Empresa Minera del Perú (Minero Perú) 
continued to operate the 32,500-ton-per-year 
copper cathode plant at its Cerro Verde I 
Mine, 24 kilometers southwest of Arequipa. 
The production of copper cathodes declined 
11% from that of 1984 because of the de- 
pleting oxide ore reserves. 

The Cerro Verde II project to mine and 
process the sulfide ore reserves underlying 
the oxide ore has been under various devel- 


opment schemes. The reduced-scale devel- 
opment plan under consideration in 1984 
was discarded as uneconomic. Instead, 
Minero Perú settled on using a bacterial 
leaching process that tested out satisfactori- 
ly, and Cerro Verde II was officially inaugu- 
rated on December 7, 1985. Copper recovery 
was initially between 35% and 40%, but 
improvement was expected. Minero Perü 
projected it would produce 12,000 tons of 
copper cathodes in 1986 from the leaching 
process and 18,000 tons from remnants of 
the oxide ore in the mine and pads. 

Minero Perú continued with a basic engi- 
neering study for using the Cerro Verde 
electrowinning facility to process the 11.4 
million tons of 296 copper oxide ore from 
the Tintaya Mine overburden. The project 
envisions using this oxide ore to produce 
71,000 tons per year of copper sulfate con- 
taining 2396 copper and would ensure ca- 
pacity operation of the Cerro Verde plant. 
This would also maintain Cerro Verde's 
consumption of the sulfuric acid produced 
at Minero Perá's Cajamarquilla zinc refin- 
ery. 
The Tintaya Mine, about 250 kilometers 
from Arequipa in the Province of Espinar, 
Cuzco Department, went on-stream April 
23, 1985. It was the first large-size mine to 
open since Cerro Verde I in 1977. Empresa 
Minera Especial Tintaya S.A. is owned 45% 
each by Minero Perú and Centromín Perú, 
and 10% by the Government's Corporación 
Financiera de Desarrollo. The concentrator 
plant was designed to treat 8,000 tons of ore 
per day and produce 500 tons per day of 
33% copper. The plant encountered some 
technical problems and did not reach capac- 
ity until later in the year. In 1985, the plant 
produced 61,478 tons of concentrate. The 
company was considering a plan to increase 
production capacity to 600 tons per day of 
copper concentrate. 

Minero Perú had several copper projects 
awaiting development. Of these, three ap- 
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peared to be nearest to future exploitation. 
The La Granja copper molybdenum project 
was under option to Kupferexplorations- 
gesellschaft mbH. It is in northern Peru in 

Department, but there has been 
no real progress for several years, probably 
because of low metal prices. The French 
Bureau de Recherches Géologiques et Min- 
iéres (BRGM) still maintained its option on 
the polymetallic Tambo Grande project in 
Piura Department, near the Ecuadorian 
border. Congressional approval to develop 
this mine has not yet been granted. While 
awaiting approval, Minero Perú and BRGM 
began negotiating agreement modifications 
and other alternative measures to reduce 
the expected $185 million (in 1980 dollars) 
investment to mine at the rate of 8,000 tons 
of ore per day. 

The Coroccohuayco copper deposit south 
of Tintaya in Espinar Province, Cuzco De- 
partment, was under a feasibility study by 
Minero Perü and the Japanese Overseas 
Mineral Resources Development for mine 
production estimated at 3,000 tons per day 
to yield 52,000 tons per year of 42% copper 
concentrate. 

Cía. Minera Pativilca S.A., the largest 
medium-sized private copper producer, lost 
production time at its Raul Mine because of 
terrorist activity. This was one reason that 
Pativilca produced concentrates containing 
only 5,538 tons of copper, an amount similar 
to the 1984 level of output. About 75% of 
the concentrate was exported, and the rest 
was shipped to the La Oroya smelter. All 
T ioci E 

Most of the medium- and small-sized cop- 
per producers managed to at least maintain 
thoir 1984 production levels and sometimes 
survived financially through the presence 
of associated metals. Exploration to in- 
crease reserves was a high-priority activity. 
The medium-sized mining sector produced 
over 24,500 tons of copper in 1985, while the 
small-sized mining sector accounted for 
slightly less than 3,900 tons. 

Gold.—Estimated gold production by 
Source, in troy ounces, was as follows: 


1984 1985 
e c c M oe 
In placer gravels. .-------- 70,989 
Total . 198,691 228,447 
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The 867% increase of gold in ores and 
concentrates in 1985 is subject to significant 
revision when more reliable data become 
available, but was based on information 
that some companies produced concentrates 
with higher than usual gold values. 

The Banco Minero del Perú monopoly on 
gold marketing does not include gold ex- 
ported in concentrates. The Banco Minero 
exported about 175,697 troy ounces of gold 
valued at more than $43 million. There 
were to be no refined gold exports in 1986 in 
order to increase the Central Reserve 
Bank’s reserves of gold bullion. 

Cia. Aurifera Rio Inambari S.A., a subsid- 
iary of South American Placers Inc. (SAPD, 
and Aurifera Sur Oriente S.A. (Ausorsa) 
signed a tax stability agreement with the 
Government to develop a concession in tho 
Madre de Dios region. The International 
Finance Corp. approved a $6 million credit 
and subscribed $500,000 in equity capital to 
the project. The company continued metal- 
lurgical testing and drilling to more exactly 
define the deposits. A washing plant was 
installed to determine recovery levels. The 
deposit area reportedly contained an aver- 
age of over 0.08 troy ounce of gold per cubic 
meter, and it was estimated that future 
production could be as much as 321 troy 
ounces per month. 

Financial constraints restricted Cen- 
tromín Perũ's activities to some access trail 
construction at its concession areas on the 
Madre de Dios and Inambari Rivers. Minero 
PerG’s need for a $20 million dredge at its 
San Antonio de Poto placer deposit in San- 
dia Province, Puno Department, was placed 
under review for further consideration. Op- 
erating at Pampa Blanca by artisan meth- 
ods, but with improved working conditions 
and a good water supply, Minero Pert 
significantly increased placer gold produc- 
tion from this area of the San Antonio de 
Poto concession. The United Nations Re- 
volving Fund concluded the first stage of its 
explorations in an area covering about 80% 
of Minero Perá's concession. Those areas 
favorable to dredging were to be explored 
further during the second stage of the 
project. 

The largest private lode gold producer 
was the Ocofía group of companies, con- 
trolled by Asesoria Contable Minera S.A. 
(Acomsa). Acomsa’s mines produced about 
29,400 troy ounces of gold as the result of a 
continuing expansion program. 

The largest single private gold producer 
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was Cia. de Minas Orcopampa S.A., almost 
wholly owned by Cia. de Minas Buenaventu- 
ra S.A. This mine produced concentrates 
containing 38,000 troy ounces of gold. Re- 
maining reserves were estimated at 2.1 
million tons averaging 0.176 troy ounce of 
gold and 18.3 troy ounces of silver per ton. 
Orcopampa was to start a $30 million ex- 
pansion project to increase plant capacity to 
1,000 tons per day, construct a new electric 
power facility, improve other i 

ture, and carry on with exploration and 
mine developments. 

Other gold producers such as Oro de Los 
Incas S.A., Oro Peruano Alemán S.A., Min- 
era Nueva California S.A., and Cía. Minera 
Poderosa S.À. were implementing expan- 
sions as financing arrangements permitted. 
Minero Perá's anode slimes plant, which 
went on-stream in November 1984, complet- 
ed its first full year of operation and pro- 
duced about 2,000 ounces of gold. 

Iron Ore.—Increased sales allowed 
Empresa Minera del Hierro del Perú S.A. 
(Hierro Perú) to reverse a 2-year production 
downtrend. Production by category for 1984- 
85 was as follows, in thousand metric tons: 


1984 1985 

Pellets ne ee eee eS 907 1.529 
Low-silica pellets 87 256 
High grade sinter feed |... 1,849 2026 
feed in sl form 98 228 

Pellet feed in cake form 1,089 951 
Oxide ore . «„ 46 118 
Total oe ⅛˙•» oe es 4016 6,104 


High freight costs continued and reduced 
the benefit of the increased sales. The 
Republic of Korea (82%) and Japan (80%) 
were the largest importers of Peruvian iron 
ore. Increased sales were made to Argentina 
and Yugoslavia, and China purchased iron 
ore for the first time. Domestic sales to 
Empresa Siderürgica del Perü resumed as 
the € purchased pellets for its 

reopen ed blast furnace. 

rro Perú improved the quality of its 
direct-reduction pellets through additional 
grinding and magnetic separation stages. 
The pellets were then more suitable for use 
in the Midrex process, and that may have 
accounted for some increase in sales. 

Lead and Zinc.—Minero Perú’s Caja- 
marquilla zinc refinery suffered from labor 
problems and disruptions in electricity sup- 
ply because of terrorist attacks. Neverthe- 
less, the refinery's output of zinc increased 
by 1296, although that of cadmium, lead- 
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silver residues, and sulfuric acid declined. 
The toll refining contract with Minpeco 
lowered Minero Perũ's working capital re- 
quirements for the refinery by $2 million. 
The La Oroya metallurgical complex of 
Centromín Perú produced increased vol- 
umes of lead and zinc. About 9796 of the 
refined lead originated from Centromin 
PerG’s own mining operations. The Cerro 
del Pasco mining unit accounted for 6096 of 
the company's lead concentrate production 
and 6396 of the zinc concentrate. 

The Fundición de Concentrados S.A. 
(Fundeconsa) lead smelter at Sayán, Lima 
Department, encountered technical difficul- 
ties and did not commence operating in 
December as scheduled. Fundeconsa ex- 
pected the 10,000-ton-per-year smelter to 
come on-stream in March 1986. The princi- 
pal shareholder in Fundeconsa, Cía. Minera 
Santa Rita S.A., was to provide about 7,000 
tons per year of concentrate to the smelter. 
Negotiations were under way with Minpeco 
for additional concentrate. 

In the private sector, all the larger 
medium-sized lead producers increased out- 
put except Cía. Minera Santa Luisa S.A., 
Cía. Minera del Madrigal S.A., and Cía. 
Minera Huarón S.A. All of the larger 
medium-sized private zinc producers in- 
creased concentrate output except Cía. Min- 
era del Madrigal. 

The Madrigal operation at Caylloma in 
Arequipa Department was expected to cease 
mining in 1986 because of the depletion of 
economic reserves. Previously owned by 
Homestake Mining Ce., the mine has been 
the property of St. Joe International Corp. 
since 1983. St. Joe also wholly owned Cía. 
Minerales Santander Inc., a zinc and copper 
mine in Huaral Province about 200 kilo- 
meters northeast of Lima. Santander usual- 
ly ranks as the fifth largest zinc producer in 
Peru. In 1985, St. Joe International was the 
only U.S. company to wholly own medium- 
sized operations in Peru. 

Another U.S. company, ASARCO Incor- 
porated, owned 80% of Corp. Minera Nor 


Perú S.A., with 20% held by private Peruvi- 


an interests. Its polymetallic Quiruvilca 
Mine increased copper, lead, and zinc con- 
centrate production in 1985. The silver con- 
tent of concentrates also increased but, like 
other producers, overall financial results 
were poor because of low metal prices. 

Cia. Minera Milpo S.A. remained the 
largest private lead producer and the sec- 
ond largest private zinc producer. Terrorist 
activity and a 26-day strike hampered Mil- 
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po’s activity, but new mine workings and 
improved techniques allowed lead output to 
increase by about 16% and zinc production 
by about 11%. 

Cia. Minera Atacocha S.A., the second 
ranking private lead producer, completed 
the first expansion of its No. 2 concentrator 
to 1,800 tons per day and initiated other 
operational improvements. Atacocha in- 
creased lead production by 18% to about 
18,100 tons, and zinc increased by 27% to 
20,600 tons. 

The largest private zinc producer is San 
Ignacio de Morococha S.A. (SIMSA) from its 
San Vicente Mine near San Ramón in 
Chanchamayo Province, Junin Department. 
SIMSA’s installed capacity was 1,800 tons 
per day, and in 1985, zinc-contained-in- 
concentrate preduction increased 9% to 
about 69,800 tons while contained-lead pro- 
duction increased 55% to about 5,800 tons. 
Ore reserves at yearend were estimated at 
about 4 million tons averaging 0.896 lead 
and 12.796 zinc. 

A $20 million integral development pro- 
gram at the San Vicente Mine was approv- 
ed by the Ministry of Energy and Mines. 
The program included new exploration 
work and expansion of the mine and plant 
capacity to 3,000 tons per day. The develop- 
ment part of the program included the 
construction of a module-type zinc refinery 
near the mine that would have tho capacity 
to produce about 30,000 tons of zinc and 
10,000 tons of elemental sulfur per year. 
The road between the mine and San Ramón 
was to be improved, and a clinic was to be 
constructed in San Ramón. The creation of 
a technological institute in San Ramón was 
included in the program, which together 
with the clinic would benefit the develop- 
ment of the whole Chanchamayo Valley. In 
1985, SIMSA had a 6-megawatt hydroelec- 
tric capacity and a 3-megawatt thermoelec- 
tric plant. The new development program 
would increase hydropower capacity to 50 
megawatts and place the thermoelectric 
plant in reserve status. 

Sociedad Minera Gran Bretafia S.A. was 
considering closing down its Azulcocha zinc 
mine in Junin Department. Production fell 
more than 6396 at this mine during 1985 
because of labor problems and depleting 
reserves. In 1984, the mining unit produced 
19,000 tons of a 6096 zinc concentrate, but in 
1985, concentrate production only reached 
7,000 tons. Gran Bretafia brought its Con- 
tonga Mine northeast of Lima in Ancash 
Department on-stream in January. During 
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its first year of operation, Contonga pro- 
duced about 8,000 tons of 5696 zinc concen- 
trate and about 3,000 tons of lead-silver 
concentrates containing 70% lead and 100 
troy ounces of silver per ton. A $5.8 million 
credit was approved by the Banco Minero to 
finance a capacity expansion from 500 tons 
of ore per day to 1,000 tons of ore per day. 
Proven and probable ore reserves at Con- 
tonga were estimated to be 3 million tons, 
with an additional 10 million tons of poten- 
tial reserves. 

Instituto Geológico Minero Metalürgico 
signed an agreement with the Metal Mining 
Agency of Japan and the Japan Interna- 
tional Cooperation Agency to conduct a 
feasibility study on the Izcay Cruz zinc 
deposit at Oyón, Cajatainbo Province, Lima 
Department. The study was considering a 
project requiring an investment of at least 
$30 million to mine 1,000 tons per day. Ore 
reserves for this deposit were estimated at 
over 8 million tons averaging 18% zinc, 
almost 2% lead, 0.2% copper, and 1 troy 
ounce of silver per ton. 

Manganese.—In 1984, Ceaco S.A., former- 
ly tho U.S.-owned Chemical Equipment Ac- 
cessories Co., began producing pyrolusite 
manganese ore averaging 54% manganese 
dioxide at its mine in the Callejón de 
Huaylas, Ancash Department. Production 
capacity was about 600 tons per month, but 
actual output was based on market demand, 
and during 1984 and 1985, this averaged 
about 800 tons per year. Ore reserves were 
estimated at 450,000 tons. Most of the pro- 
duction was sold to the electrolytic zinc 
refineries at Cajamarquilla and La Oroya. 
Small quantities were also sold for use as a 
microelement in the preparation of bird 
feed. SIMSA started exploratory work on a 
manganese deposit in the central jungle 
area of Junín Department. 

Molybdenum.—SPCC remained Peru’s 
sole producer of molybdenum concentrates. 
Output from the Toquepala Mine increased 
over that of 1984 by almost 46%, while 
output from the Cuajone Mine increased 
about 8%. 

Silver.—Once again silver producers fac- 
ed declining market prices and increased 
labor and security costs. In general, compa- 
nies continued to concentrate on explora- 
tion and mine and plant modifications to 
improve efficiency and reduce costs. With 
the exception of some smaller companies, 
the private silver producers generally sur- 
passed their 1984 production levels. The 
increased silver production resulted mostly 
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from additional output from Cia. de Minas 
Buenaventura and its Orcopampa subsid- 
iary, Cia. Minera Arcata S.A., and Cen- 
tromin Perú. Minero Perú’s anode slimes 
plant at Ilo added more than 1 million 
ounces of silver to Peru’s total output. 

Centromín Perü's six mining units and 
the newly assumed Monterrosas Mine con- 
tributed about 64% to the refined silver 
production at the La Oroya metallurgical 
complex. Centromín Perü's mining units 
contributed almost 24% of Peru's total sil- 
ver production. The medium-sized mining 
sector accounted for 61% of total produc- 
tion, and of that amount, Buenaventura 
and its Orcopampa subsidiary together pro- 
duced 15%. 

During 1985, Buenaventura completed 
several projects. At Julcani, the Herminia 
Mine was drained through the Gandolini 
Tunnel; at Uchucchacua, capacity was in- 
creased from 700 tons per day to 1,000 tons 
per day, and electrical capacity was increas- 
ed from 1.8 megawatts to 3.8 megawatts. At 
the now-independent Orcopampa mining 
unit, capacity was increased from 500 tons 
per day to 700 tons per day in an eventual 
expansion to 1,000 tons per day. Electrical, 
| and mine capacity in- 

creases by Buenaventura required an in- 

vestment of $28 million and was mostly 
financed by a reinvestment of profits. The 
$30 million Orcopampa expansion project 
was partly financed with a $10 million 
participation by International Finance 
Corp. In addition to new exploration and 
mine development, the Orcopampa project 
also involves constructing a 3-megawatt 
hydroelectric plant and workers’ housing. 

Another Buenaventura subsidiary, Cia. 
de Minas Recuperada S.A., ceased produc- 
ing and changed its status back to explora- 
tion in order to establish sufficient reserves 
to reinitiate mining. Buenaventura's Jul- 
cani mining unit produced lead concen- 
trates containing about 1.9 million troy 
ounces of silver, and yearend reserves were 
640,000 tons averaging 14 troy ounces of 
silver per ton. At the Uchucchacua unit, the 
silver content in lead concentrate amounted 
to over 3.8 million troy ounces. Yearend 
reserves were estimated at over 1.5 million 
tons containing about 18 troy ounces of 
silver per ton. The subsidiary Orcopampa 
mining company produced over 2.8 million 
troy ounces of silver. Buenaventura sold 
about one-half of its concentrates to Cen- 
tromín Perá and the balance through U.S. 
and Canadian companies. 
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Arcata, the second largest private silver 
producer, did not expand its capacity during 
1985, but directed its efforts at optimizing 
operations. Arcata’s production amounted 
to over 3.5 million troy ounces of silver and 
about 9,281 troy ounces of gold. At yearend, 
reserves were estimated at just over 2 mil- 
lion tons averaging 14.8 troy ounces of 
silver per ton. 

Cía. Minera de Caylloma S.A., about 3596 
owned by Arcata, produced over 2.5 million 
troy ounces of silver at its operation near 
Arequipa. Caylloma continued with explo- 
ration to increase its 1.2 million tons of 
reserves that averaged about 12 troy ounces 
of silver per ton. 

Tungsten.—To reduce operating costs 
from about $24 per ton (without financing 
costs) to about $16 per ton in 1986, and then 
to $12 per ton in 1987, Fermín Málaga 
Santolalla e Hijos Negociacíon Minera S.A. 
planned a $1.3 million mine expansion proj- 
ect. Mine treatment capacity would be in- 
creased from the present level of 500 tons 
per day to 1,000 tons per day at the Pasto 
Bueno Mine in Ancash Department. Con- 
centrate output of 75% tungsten trioxide 
would then increase from about 780 tons 
per year to 1,100 tons per year. 

Minera Regina S.A. implemented the 
first stage of an expansion program to 
increase concentrate production from 30 
tons per month to 120 tons per month at the 
Palca XI Mine near Puno. Completion of 
this $4.5 million project was scheduled for 
1986. The second-stage expansion to double 
1986 capacity has not yet been assigned a 
construction schedule. 

Tungsten preduction by company was as 
follows, in metric tons of WO; content: 


1982 1988 1984 1985 

Málaga Santolalla .. 397 475 533 590 

i oi 3 187 196 268 860 

Centromin Peri 289 158 88 87 
i Minera 

Cocha 8. 4k 50 88 69 60 

Total 878 912 958 1,097 

INDUSTRIAL MINERALS 


First discoverod in 1955, a prefeasibility 
study for development of the Bayévar phos- 
phate deposits in the Sechura Desert of 
northwestern Piura Department was com- 
pleted in 1985. Empresa Promotora de 
Bayóvar S.A. (Probayóvar) contacted com- 
panies interested in participating in the 
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project. These included Norway’s Norsk 
Hydro A/S, as well as companies from Italy, 
Japan, New Zealand, and the United King- 
dom. Probayóvar also maintained contracts 
with companies interested in financing 
equipment and engineering studies, such as 
Société Chimique des Charbonnages, the 
China International Trust Development 
Corp., Tsvetmetproexport of the U.S.S.R., 
and also Japanese and U.S. companies. The 
final composition of any joint venture and 
financing sources remained undetermined 
while concerned Government representa- 
tives studied the multifaceted selection 
process. 

A 30,000-ton-per-year pilot plant has been 
in operation at Bayóvar for 5 years, but 
output never reached capacity. Domestic 
sales of phosphate rock were about 6,508 
tons. 


MINERAL FUELS 


Coal.—Empresa Promotora del Carbón 
S.A. (Procarbón) pressed forward on its 
objective of developing a domestic market 
for coal, especially among potential residen- 
tial and industrial consumers. By mid-1985, 
the Government issued Decree Law 24178 
that declared the substitution of coal for 
residual oil would be of national interest. 
Those areas close to coal-producing centers 
were to lead the substitution program. To 
enhance the attractiveness of conversion, 
the Government ruled that foreign ma- 
chinery using coal as a fuel would be ex- 
empted from the usual import duties and 
that firms using coal would also receive 
other benefits. Electricidad del Perú and its 
affiliates were notified to initiate planning 
for the conversion of thermoelectric instal- 
lations. 

The Republic of Korea continued to lend 
support to Procarbón's anthracite briquet 
project. The first industrial-scale plant may 
be sited at Chimbote. The Republic of Korea 
may also import Peruvian anthracite for 
use in its own briquet industry. The Repub- 
lic of Korea donated various models of 
briquet-burning household equipment to al- 
low Procarbón to evaluate and demonstrate 
the process. The United Nations Develop- 
ment Program (UNDP) agreed to contribute 
$130,000 toward a study on coal mining 
promotion and another $118,700 for evalua- 
tions of the Santa and Alto Chicama coal 
basins. Procarbón was seeking the counter- 
part funds it must provide for each UNDP- 
funded study. 

Petroleum and Natural Gas.—Drilling 
activity included 164 development wells and 
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12 exploration wells. Petroperú put down 
112 of the development wells, and Belco, the 
remainder. Petroperü also drilled four of 
the exploration wells; Texaco Producing 
(Peru) Inc. made one test in Block 6 in the 
northern jungle area of Alto Amazonas; and 
Belco accounted for the remaining seven 
tests in its offshore concession. 

The new contract between Petroperú and 
Occidental called for a total exploration 
investment of $49 million during 1986 and 
1987. It included the drilling of three wells 
in Blocks 1A-A and 1B and one well in the 
newly acquired central southern jungle 
Ucayali Basin area of Block 36. This area is 
north of the Shell Exploradora y Productora 
del Perá BV Block 38 concession where a 
1984 test well was dry and abandoned. 

Shell Exploradora, a subsidiary of the 
Royal Dutch/Shell Group, planned to spend 
$50 million for exploration in 1986, includ- 
ing the drilling of two wildcats. The Shell 
area under exploration includes Blocks 38 
and 42 in the south-central jungle and 
Blocks 49 and 51 in the southeast jungle. 


One well was to be in Block 42 where a 


natural gas and condensate discovery was 
made in 1984. The Government expected to 
continue Belco’s scheduled drilling program 
for 1986, including 48 development wells 
and 7 wildcats. 

The Government’s rescission of tho Occi- 
dental and Belco contracts did not affect 
new or existing exploration agreements 
with other companies because the action 
resulted from the failure to appropriately 
spend tax credits authorized in prior years. 
However, companies planning to form new 
ventures in Peru were expected to negotiate 
terms that would not lead to similar events. 
Several new exploration ventures were un- 
der tentative agreement, but it appeared 
that international companies were waiting 
for the promised new petroleum legislation 
to clarify policy before making a final com- 
mitment. 

Peruvian oil companies have been re- 
stricted to service-oriented activities, but 
they believed that upcoming legislation 
would provide the opportunity to enter into 
exploration ventures. In anticipation of this 
action, V. G. Exploración Generales S.A., a 
division of one of Peru's largest construc- 
tion companies, and Geopet Asociados S.A., 
an oil service company, submitted a propos- 
al to Petroperú for a seismic option in the 
Titicaca Basin area. This concession, report- 
ed as northwest of Lake Titicaca and south 
of Cuzco, was also reported to have been 
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first drilled around 1875. Maritime Petrole- 
um Co. of Utah held a 6-month option in 
this area, but it expired at the end of 
August 1985. The Peruvian group proposed 
investing $2.65 million over 6 years to 
perform geological studies and drill six 
wildcats to a depth of about 3,500 feet. 

Continental Oil Co. tentatively agreed to 
a seismic option in Block 35, an undevelop- 
ed central jungle area where gas was dis- 
covered 24 years ago in the Rio Aguaytia 
Basin. Final agreement was not expected 
until 1986, after the Government clarifies 
its petroleum policy. 

Petroperú gave preliminary approval to a 
proposed $2.45 million venture for a 2- to 4- 
year exploration of the Carpitas area on the 
northern coast. A consortium would be 
formed with Cia. Naviera Pérez Companc 
S.A. of Buenos Aires holding a 3096 interest. 
Other shareholders were to include the 
Petroperú subsidiary Servicios Petróleros 
S.A. (Serpetro) 25%, and three local oil 
service companies, Cavelcas S.A., Cfa. 
Petrélera Talara S.A., and Cia. Petrólera 
del Norte S.A., each with a 1596 interest. 
Serpetro also sought approval from Petro- 
pera to join with Bridas Producciones y 
Exploraciones of Buenos Aires to perform a 
secondary recovery operation at the La 
Brea y Parinas Fields in Talara. 

Despite the structural upheaval in the 
petroleum sector, overall crude oil produc- 
tion was favorable compared with that of 
1984, and even managed to end the year 
with a slight increase. This was deceptive, 
because by the end of 1985, the daily pro- 
duction rate had suffered a significant de- 
cline. 

After the August 28 rescission of the 
petroleum contracts and during the period 
of renegotiations, Occidental and Belco con- 
tinued to operate their former fields, but 
production belonged to Petroperü and the 
companies were paid a flat fee on a per- 
barrel basis for the crude oil. The Govern- 
ment was slow in making the production 
payments, which limited the companies' 
working capital for services and equipment. 
As a result, production steadily declined 
from Occidental's jungle fields, falling from 
about 83,000 barrels per day in September 
to 64,800 barrels per day in December. 
Belco's offshore production dropped from 
27,000 barrels per day in September to 
about 24,100 barrels per day in November. 

On December 27, 1985, Supreme Decree 
036-85-EM authorized the Occidental-Bridas 
consortium to continue operating its north- 
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ern secondary recovery program under the 
norms of its original July 1980 contract, but 
it would no longer receive any tax benefits 
granted through various earlier decrees. 
Also, a new payment rate for oil produced 
was to be established and would be retroac- 
tive from August 30, 1985. After the original 
contract rescission, the consortium was paid 
at the rate of $7.26 per barrel of oil produc- 
ed 


Belco and the Government failed to come 
to an agreement, and on December 28, 1985, 
Belco's assets were nationalized. Control of 
Belco's assets was assumed by Petromar. 
The Government announced it would en- 
deavor to achieve adequate and effective 
compensation for Belco. 

On December 27, 1985, Occidental signed 
a letter of intent agreeing to the basic terms 
of new contracts to be negotiated with the 
Government. The final terms of the new 
contracts must be ratified by the Peruvian 
Congress. The new contract for Blocks 1A-A 
and 1B would be retroactive to August 30, 
1985, and run until August 30, 2007. The 
contract for Block 36 would endure for 30 
years from the date of signing. The final 
contracts were expected to include invest- 
ment by Occidental of a total of $276 million 
in exploration during the period 1986-91. Of 
this, $32 million would be in Blocks 1A-A 
and 1B, with an additional $52 million 
exploration investment if justified by the 
initial explorations. In Block 36, about $53 
million would be spent during the initial 
exploration period, and another $130.5 mil- 
lion if results warranted. If initial explora- 
tion efforts did not justify further invest- 
ment, Occidental would invest the $182.5 
million of additional exploration funding in 
Block 36 or other blocks that may be assign- 
ed 


The 50-50 production split in Blocks 1A-A 
and 1B under the old contracts would be 
replaced by a service fee to be paid by 
Petroperú to Occidental for each barrel of 
oil produced. The fee was set at $11.50 per 
barrel for production from developed prov- 
en reserves and $14.80 per barrel for that 
produced from undeveloped proven reserves 
and new reserves. A corporate tax rate of 
68.5% per year would replace the former 
41% rate for the northern jungle oper- 
ations. The tax rate and the per-barrel fee 
for production from Block 36 were not 
defined, but would reflect exploration costs 
and any pipeline construction. In both of 
Occidental's contracts, the per-barrel fees 
were subject to adjustment. Petroperú was 
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given the option of forming a 50% partner- 
ship with Occidental in Block 36 or any 
other blocks when a commercial discovery 
is confirmed. In addition, Occidental agreed 
to refund, in three annual installments, 
about $35 million in tax deductions that 
were received during 1982, 1983, and 1984, 
plus a tax assessment for 3.1 million barrels 
of crude oil that Occidental may apply 
against its 1985 income tax liability. 


200,000 tons of uranium ore. IPEN reported 
that some samples have indicated purity 
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levels as high as 6096. About $2 million has 


The Mineral Industry of the 
Philippines 


By John C. Wu! 


The Philippines remained an important 
world producer of chromium, cobalt, copper, 
gold, and nickel, despite the financial hard- 
ship suffered by the mining industry under 
the continuing economic difficulties of the 
country. Because of slight improvements in 
the world market prices of exported miner- 
al commodities, several Philippine mining 
operations in chromium, copper, and other 
minerals were reopened. However, the min- 
ing industry was still far from recovery, as 
more major mining companies continued to 
incur losses because of increased production 
costs. 

In early 1985, the Philippine Bureau of 
Mines and Geo-Sciences (BOMG) worked 
out a 5-year plan for assisting the mining 
industry in recovering from its depression. 
Under the plan, BOMG is to promote small- 
scale mining to intensify the Bureau's ex- 
ploration activities, to improve the invest- 
ment climate for mining, and to expand the 
Bureau’s data collection facilities. On the 
other hand, the Chamber of Mines of the 
Philippines submitted a recommendation 
consisting of 11 proposals to the Ministry of 
Natural Reseurces and BOMG to help the 
mining industry to survive. The Chamber of 
Mines stressed that without tax relief, more 
copper producers would go bankrupt. Ac- 
cording to the 1984 financial statistics ob- 
tained by the Chamber of Mines, five out of 
seven major mining companies have a nega- 
tive rate of return on investment.* 

Later in September, the Chamber of 
Mines formally filed a petition to the Prime 
Minister on behalf of the mining industry 
for a 50% reduction on both the royalty tax 
on mineral output and the tariff duties on 
mining equipment, spare parts, and sup- 
plies. An exemption from the 1% foreign 
exchange transaction tax and taxes on in- 


dustrial fuels and the abolition of the real 
estate tax on mining claims and wharfage 
dues. However, the tax relief petition was 
rejected by the Prime Minister in Novem- 
ber, except for the exemption of the 1% 
foreign exchange tax and the elimination of 
the 5% surcharge on imports. 

Because of the slight increase in copper 
prices, three copper operations were reopen- 
ed. However, the copper mining and milling 
operations at Toledo, Cebu, were cut back 
twice by Atlas Consolidated Mining and 
Development Corp. during the second half 
of 1985. The Hijo gold operations at Mabini, 
Davao del Norte, were suspended by North 
Davao Mining Corp. in July. 

In the industrial minerals sector, the 
output of stone quarrying and sand pits, as 
well as that of cement, were down substan- 
tially because of the sluggish market condi- 
tions in the Philippine construction sector 
caused by a cutback in major industrial 
projects and the related infrastructure. 
However, 17 of the 19 cement plants report- 
edly completed their coal conversion proj- 
ects by yearend. For production of phos- 
phatic fertilizer, a small phosphate mining 
operation at Guihulngan on Negros Island 
was started by Vulcan Industrial & Mining 
Corp. 

In the mineral processing sector, the cop- 
per smelter at Isabel, Leyte, operated by the 
Philippine Associated Smelting and Refin- 
ing Corp. (PASAR), completed the second 
full year of operations. The copper smelter 
operated at 94% of its 138,000-ton-per-year 
capacity in 1985. PASAR recorded a $7.5 
miilion net income in 1984. The nickel 
refinery on Nonoc Island, operated by No- 
noc Mining and Industrial Corp. (NMIO), 
also completed a full year of operations for 
the first time since 1981. Production of 
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ferrochromium by Ferrochrome Philippines 
Inc. at Tagoloan on Mindanao Island was 
near its capacity of 60,000 tons in 1985. 
Production of phosphate fertilizer by Philip- 
pines Phosphate Fertilizer Corp. (Philphos) 
at Isabel, Leyte, was started during the year 
with most of its phosphate rock supplied by 
its partner, Nauru Phosphate Corp. (NPC) 
of the Republic of Nauru. Philphos also 
commenced operation of a pyrite plant on 
Negros Island through its subsidiary, Phil- 
ippine Pyrite Corp. | 

In the mineral fuels sector, coal produc- 
tion continued to increase as output of coal 
from the country's largest coal mining oper- 
ations on Semirara Island reached the 1- 
million-ton-per-year capacity. Development 
of the new Galoc Oilfield offshore Palawan 
Island was postponed again in 1985, while 
output of crude petroleum from the three 
existing oilfields were lower than that of 
1984. The oil reserves at the Nido Oilfield 
are expected to be depleted by 1986. 

According to the National Economic and 
Development Autherity (NEDA), in 1985 
tho Philippine economy contracted again by 
8.9%, compared with a negative 5.3% real 
growth in gross national product in 1984. 
The country's gross domestic product (GDP) 
dropped 3.6%, compared with a negative 
4.690 real growth in GDP in 1984. The 
sluggish domestic demand and low investor 
confidence in the economy remained the 
primary causes for the negative growth in 
the Philippine economy. The sectoral con- 
tribution of the mining and quarrying in- 
dustry to the GDP at 1972 constant prices 
was 1.9%, compared with 1.8% in 1984, 
owing to a 0.596 gain in gross value added in 
the industry resulting from increased out- 
put of gold and nickel. 
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According to NEDA, the gross value add- 
ed by the mining and quarrying industry in 
1985 was estimated at $95 million? at 1972 
constant prices, compared with $105 million 
in 1984, while GDP was estimated at $4.9 
billion at 1972 constant prices, compared 
with $5.9 billion in 1984. During 1984-85, 
the growth rate and contribution of major 
subsectors to the value added in the mining 
and quarrying industry in 1972 constant 
pesos were as follows:* 


subsector 
(percent) 1984 1985 

3 -6.2 65.8 61.4 
FFF 56.0 7.6 11.8 
Nickel!!! 111.1 1.0 2.1 
Chromium 14.3 1.2 1.4 
Mer metals 5 100.0 1.3 2.5 

quarries san 
F -25.7 15.5 11.5 
non-metallics.. .. 22.9 7.6 9.3 

Total mining and 

quarrying .---- 5 100.0 100.0 


According to the Central Bank of tho 
Philippines, total exports dropped to $4,628 
million in 1985 from $5,891 million in 1984, 
while total imports also declined to $5,114 
million from $6,070 million. As a result, the 


Philippine merchandise trade deficit im- 


proved in 1985 with a decrease to $486 
million from $679 million in 1984. Since the 
liberalization of foreign exchange regula- 
tions in October 1984, the Philippine peso 
(P) has stabilized between P18.3 =US$1.00 
in February, and P18.8= US$1.00 by the end 
of October. The country’s inflation rate, as 
measured by the Consumer Price Index, de- 
creased to only 5.7% compared with 50.8% 
in 1984. 


PRODUCTION 


The performance of the Philippine miner- 
al industry was mixed. Despite a slight 
improvement in the world metal markets in 
1985, most mineral preduction declined. 
However, mine production of refractory- 
grade chromite and gold was at a higher 
level than that of 1984 owing to improved 
recovery rates and mining of higher grade 
ore. Production of nickel ore also increased 
slightly because of improved mill through- 
put and good weather conditions during the 
first half of 1985. The continuing decline in 
mine production of copper was attributable 
to a drastic cutback in production capacity 
by Atlas in Cebu despite the reopenings of 


the Sipalay Mine on Negros Island by Mari- 
calum Mining Corp. (MMC), as well as two 
other copper mines. Cement production was 
down to under 4 million tons owing to the 
depressed domestic and overseas markets. 

In mineral processing, production of re- 
fined copper by PASAR reached 94% of its 
smelting capacity while production of nick- 
el metal by NMIC achieved only 70% of its 
target production of 2,000 tons per month. 
Production of ferrochromium by Ferro- 
chrome Philippines was at near capacity 
owing to increased demand from Japan and 
Western Europe countries. 

In the mineral fuel sector, the output of 


THE MINERAL INDUSTRY OF THE PHILIPPINES 695 


coal reached another record high when the offshore oilfields dropped further to 7,918 
country’s largest coal mining operation on barrels per day, while the development of a 
Semirara Island reached its full capacity. new major oilfield, the Galoc, failed to 
However, the output of crude oil from three materialize in 1985. 


Table 1.—Philippines: Production of mineral commodities: 


(Metric tons unless otherwise specified) 
Commodity? 1981 1982 1988 1984 1985 
METALS 
Arsenic: White (equivalent of arsenic acid) — — — — — s 26. — c 5,000 
Chromium: Chromite, gross weight: 
Metallurgical-grade . - - ------------- 1 142,186 186,847 128,884 3128,172 
Refractory- grado 288,019 179,680 180,562 180,799 ?184,411 
TOt] —— o Ll ncc e um a 489,256 821,866 259,188 xo 
Cobalt, mine output, metal content 997 466 165 
output, metal content . 802,828 292,086 211,408 2226, 157 
CFC . at. 99,230 3190,380 
3 —— A troy ounces. — 758,806 884,481 816,536 786,896 785 
ee s c thoudendi fooi 6 6 8 ($) acs 
Electric-furnace ferrosilicon® __._____ 26,000 29,000 20,000 18,400 20,000 
Electric-furnace ferrochromiumm __ 10,000 12,000 21,500 40,000 
F tons. — 850 200 250 
Lead, mine output, metal content 1,066 Sa — 2a 
Manganese ore and concentrate, gross E. 8,118 1,556 2,242 615 3298 
3 mine output, metal content 94 E 40 MN ee 
Mine output, metal content 29,247 719,684 18,900 18,601 327,658 
amelterh! hkk «4 21,485 711,228 6,097 316,656 
Silver, mine output, metal content 
ounces... 2,024 1,984 1,828 1,574 31,699 
Zinc, mine output, metal content 5,289 8,008 2215 2,189 31,875 
INDUSTRIAL MINERALS 
171711. E TEE 2,135 8,697 1,201 (+) : 
Cement, hydraulic thousand tons... 4,090 4,350 8,665 33.164 
tonie - -— c lc ena. 5,527 4.671 670 91,318 1,600 
Hed. ——- oe eru hr 6,618 400 582 
JJ77)VVVGVGGGöõĩ?150 10,548 6,682 19,990 8,543 10,000 
Rok JENNI PT ree Mer TEES 613 890 ($) G te 
Other oone ꝛ*˙»-ꝛ³ꝛ m cu US c E 511,886 ,229 897,908 ,226 400,000 
853 55 55 E 1 15,218 6,524 11,486 12,000 
V 412 500 
Synthetic 110,000 110,000 110,000 112,000 112,000 
E eas 50,675 49,912 45,000 
Magnesit 1.500 =s 620 625 
Nitrogen: N content of ammonia —.--—-------- 400 1 20,800 1 15,000 
Perlite eorum S 7,580 3 582 2,020 15,641 8,000 
Phosphate: 
Phospha ate rc 8,418 16344 4136 6,680 7,000 
Pyrite and pyrrhotite Gnclading caproual, ~~ ~~~ 
us h weight. 97,812 64,555 15,817 478 
Salt, marin aeaeass «44 $64,420 $81,912 401,008 3421,068 
Send and gravel 
Alumina sand ... — -=-= ~~=- 88,618 65,218 (9 (9 — 
Silica aandgdi thousand tona... 7 418 3402 
mos Other" 3 thousand cubic meters. .. 13,819 14,902 15,182 14,695 15,000 
Ae. eee eee 22,484 884,915 (4) ($) ae 
Basalt 2 cubic meters 187,365 (ê) (9 = 
OCIS onu A i erate 80,047 54,555 82,448 (ô) PS 
r oce onec e Eum 77,782 56,215 47,895 (ê) — 
Dolomite |... 2222222222222 22-- ; 836,043 861,992 850,000 
i mu i e thousand tons. — 10,676 7,208 6,686 4,024 4,000 
Marble (dimension), unfinished 
cubic meters. . 6,758 6,797 6,117 4,919 5,000 
Volcanic einderrrr»‚nn — do. 1,060 1,1 482 (*) — 
Sandstone — — LLL 22222-2222 --———— 32,616 47,284 5,340 40,000 


See footnotes at end of table. 
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Table 1.—Philippines: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) | 


Commodity? 1981 1982 1988 1984P 1985* 
INDUSTRIAL MINERALS —Continued 
Stone —Continued 
Serpentine aU —— PM! 9, 516 ($) a 
J 86 122,788 81,008 117,772 29 30,000 
C 1 45, 84,866 74,515 19,536 75,000 
Crushed, broken, other 
cubic meters 1,489 1,081 1,857 590 1,000 
Sulfur: S content of pyrite ___.._..______ - 45,511 $0,018 232 88,505 3108,102 
S En ay ane a APTN 8 446 1,008 878 401 1,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades 818,170 556,755 1,019,594 1,194,678 1,294,079 
Petroleum: 
DER thousand 42-gallon barrels_ _ 2,500 8,000 4,654 8,890 32,890 
Refinery ucta: 
Gasoline do- 9,654 9 9,849 8,124 9,000 
Jet fuel do 2,184 2, 8,007 3,322 3,000 
MINORE eee ee do... 8,152 8,142 8,441 2.382 2,500 
Distillate fuel oil |... do- 16,861 16,362 17,540 17,027 17,000 
Residual fuel oli 3 26,460 24,462 21,670 18,544 19,000 
JJ ͤ K do- 8,251 8,787 5,097 4,027 4,500 
Refinery fuel and losses do- 8,114 8,197 14,555 NA NA 
CCC do 64,176 68, 14,659 53,426 55,000 
*Estimated. "Revised. NA Not available. 
Table includes data available through June 24, 1986. 


In addition to the commodities listed, Philippines uces platinum p metals as byproducts of other metals, 
but output is not BI quantitatively, and no basis is erable 5 reliable estimates of output levels. 

“Revised to 

5Includes ‘ pebbles” and "soil" not further described. 


figures are as follows in cubic meters: 1981— 24,092; 1982— 30,697; 


*Excludes limestone for road construction. Reported 
1988—84, Th imestone (revised); 138417 722, and 1985 —not available. 
rials described as rock, crushed or broken: stones, cobbles, and boulders; rock aggregates; and broken 


"Includes materials 
adobe. 


TRADE 


According to estimates by the Central 
Bank of the Philippines, total merchandise 
exports dropped to $4.6 billion in 1985 from 
$5.4 billion in 1984, while imports also 
declined to $5.1 billion from $6.1 billion. 
Decline in export values of electronics, sug- 
ar, coconut products, and forest products, 
caused by the unfavorable world market 
conditions, had resulted in the overall re- 
duction in export earnings. However, ac- 
cording to the National Census and Statis- 
tics Office, export earnings from copper rose 
by 21% to $254 million for the first 11 
months of 1985. The reduced import bill was 
largely due to the decreased import bill for 
mineral fuels because of lower oil prices and 
cutbacks in import volume of crude petrole- 
um and petroleum products. 

According to BOMG, the values of Philip- 
pine mineral exports in 1984 were as fol- 
lows, in millions of U.S. dollars: gold, 106.6; 
silver, 6.6; cobalt, 1.8; nickel, 2.9; copper 
concentrate, 151.8; refined copper, 140; 


chromite ore and concentrate, 18.5; nickel 
ore, 11.9; zinc concentrate, 1.2; cement, 3.9; 
and dolomite, 0.7. Gold and silver were 
exported mainly to Japan, Taiwan, and the 
United States; cobalt to Japan; nickel metal 
to the United States and the Netherlands; 
nickel ore to Japan; cupper concentrate and 
refined copper to Japan, Taiwan, and the 
Republic of Korea; metallurgical-grade 
chromite to Japan and the Netherlands; 
refractory-grade chromite to Brazil, Japan, 
the Netherlands, Sweden, Thailand, and the 
United States; zinc concentrates to Japan; 
cement to Bangladesh; and dolomite to 
Japan. 

In 1984, Saudi Arabia was the single 
largest supplier of Philippine petroleum. 
However, Malayasia became the leading 
crude petroleum supplier in 1985, account- 
ing for 21% of the Philippine crude oil 
imports, followed by China (18%), Saudi 
Arabia (17%), and Kuwait (14%). 
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— Philippines: Exports and reexports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


— «e @ ep dP AAA Ge > ow oD 


1964 United 
States 

888 "T 
191 11 
244,028 57,680 
450,438 6,998 
33 P 
9,313 114 
80,631 -— 
2,216 EM 
295453 — 6,904 
19,709 =a 
844 me 

25 MT 
45,389 — 49920 
1 2 

14 BE 

43 ma 

289 78 
733 326 
521,206 eM 
69 $5 
2,344 265 
608 X 608 
95563 1.119 
5,258 9 
128 3 
125,166 oe 
18,057 T 
8,494 n 
2,084 __ 
4,587 ne 
242 -— 
4491 10 
4,587 897 
354,466 26 
1,221 © 
1,700 Bae 
2,496 


Destinations, 1894 
Other (principal) 


apan Indonesia 60. 
sg An ep 
West Germany 17; Japan 12. 
aa ee 
. ; China 
Hong Kong 1,521; Singapore 587. 


Japan 250,189; Taiwan 11,764; Repub- 


West 1; United 
„ King- 

All to J. 

Japan 102. 


Bangladesh 16,530; Indonesia 15,090; 
Malaysia 113 17 911; Taiwan 100. 
3 


1 Ji 
ustralia 2,500; 
pp 
AGREES" 


Tana 1,000; In- 


8,723; Taiwan 485; Singapore 
Japan Taiwan 323. 
Japan Ver 
Japan 5,461; Hong Kong 1,412. 
All to 
Japan 696; Kong 517. 
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Table 2.—Philippines: Exports and reexports of selected mineral commodities' 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1894 
Commodi 1988 1984 : 
ty United Other (prin cipal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: Sulfuric acid 119,970 151,529 PR Me Turkey 38,281; Japan 
6,718 
Slag and dross, not metal bearing 1,782 2,683 8 nes Jaran 2340 Mas German 194. 
MINERAL FUELS AND RELATED 
Carbon black .---------------- 88 886 8 1 Thailand 160; Hong 
Petroleum refinery products: 
Liquefied gas 
42-gallon rec 39 303 _. Hong 297,807. 
Gasoline = 642.572 843,794 229,629 Japan 76,981. * 
Naphtha including white spirit 
S 1,674,828 957,364 =z C United Kingdom 
Kerosene and jet fue! do_ _ 127,504 557 NUR 830,966; Hong Kong 175,385. 
Dials fel oi „5 da M 115 £c Alto Guam. 5706. 3 
FT eee T Dr Korea — 
Residual fuel oli! do... 172,708 252,484 — AN ire dn e 


iTable prepared by Audrey D. Wilkes. 
inly ferrochromium. 
Leas than 1/2 unit. 


Table 3.— Philippines: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1988 1984 : : 
3 Other (principal) 
METALS 
Alkali and alkaline-earth metals 
am kilograms... _ 678 630 -— Japan 611; West Germany 19. 
uminum: 
Ore and concentrate 3.119 9,958 72 Malaysia 2,441; China 900; Japan 840. 
ides and hydroxi des ,998 2,166 112 China 1,560; Japan 872; Taiwan 112. 
Metal including alloys: 
Dee ee SUPER 19 19 ses France e ; Japan 8. 
Unwrou gt 14,843 6,618 829 Australia 2,115; Indone- 
Semimanufacturess 8,861 7,355 170 TU 3 of Korea 1,831; 
Arsenic: Oxides and acids 157 118 en "rx ; Belgium-Luxembourg 
Bery um. Metal including alloys, all 
nt... ilograma.. . 211 de 
Ore and concentrate 3,859 24,410 à rod ,999; ee 8,866; New 
Oxides and hydroxides |... 15 47 -- Italy 18; West Germany 12; Japan 12. 
Boc nee eee 268 147 @) Taiwan 56; Japan 89; Belgium- 
Luxembourg 18. 
Metal including alloys: 
BODL s w 104 x 
Unwrought. -----------—-- 5,718 151 ) Singapore 121; United A Minott 18. 
Semimanufactures 4.423 2,489 875 Japan 1,235; France 238 
Gold: Metal including alloys, unwrought 
and partly wrought _ — troy ounces... 2,288 9,989 4541 Singapore 4,627; Japan 370. 


See footnotes at end of table. 
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Table 3.—Philippines: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Oxides kilograma — 
Metal incl pees 
5 uding alloys, all forms 


1983 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Malaysia 1,565. 
Japan 318; Taiwan 94; Sweden 91. 
Japan 251; France 210; United King- 
Taiwan 160; United Kingdom 189; 


Ja 
of Korea 219,910; Japan 
1,596; Australia 16,725. 


ee Taiwan 2,610; West 


J 8,828; Republic of Korea 2,214; 
Japan 7,288; West Germany 467. 


Australia 13. 


= 1,744; Japan 814; Taiwan 
Taiwan 162; Japan 27. 
Switzerland 1. 


Singapore 2,751; Japan 651. 

J 100; 119; Nether- 

Japan 823; Netherlands 65; United 
"Kingdom 50. 

All from Canada. 

United Kingdom 5. 

Canada 5; Japan 5. 

em 11; Australia 7; West Germany 


United Kingdom 587; Singapore 360. 
Netherlands 200. 
Indonesia 600; Singapore 45. 
Australia 696. 
Anse a ere HODE Kong 
Belgium-Luxembourg 2. 

822; Ja 
3 WE Rn Pited Kingdom 6. 


Ji 7,944; Australis : 
Japan 46 4,604; Canada 
Japan 39; Australia 25. 
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Table 3.—Philippines: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Asbestos, crude... ~~ — 
Barite and witherite 


—— 


1988 


iis 


deri go da d 


United 
States 


1 
117415 


.& K. Er 


T 


P ee 
Gn MI, USSR. 5,454; West 
188,808; Romania 
. 
Thailand Japan 6,085; West 
United . 
Japan 4531; China 1,006; United 


J 15. 

lon dan 

India ; United 194. 
2 


Australia West Germany 
2206. Untied Keane 1,011. 


Kenya $4,061; J 40. 
Tam TSE Japan 1 400 China 


Australia 7,015; United Kingdom 
. 2101 Tuve 688. 


Singapore 486; Taiwan 

Jagen 5,030; Singapore $117. 

Japan 21. 

Japan 1,000. 

Ko MNA 


nn . 10fr cani rr ;J 
5,918. rH 
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Table 3.—Philippines: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1984 
i 1988 1984 
Commodity United Other (principal) 
MINERA. MUTET RELATED 
Asphalt and bitumen, natural 897 1 1 
Hoe yaa t pt 1,196 9116 9,021 — 64; Japan 29. 
Coal, all grades including briquets 710,687 504,825 5 Australia 404,025; Canada 46,535; 
Coke and semicoke_.____________ 1 195 Japan 27 ; of Korea 
Crude_ thousand 42gallon barrels. _ 59,716 52,570 _ Saudi Arabia 14,846; Kuwait 11,754; 
— Malaysia 7,861. 
uefied leum gas. do- 816 262 — Kuwait 188; Indonesia 74. 
eniin N 36 21 dà Australia 2. 
Mineral jelly and da. 109 67 6 China 85 Kong 17. 
Distillate fuel oi! do... 12,710 4,521 — Kuwait $139. 885; Oman 
— ee NONAS da 62 25 Netherlands Antilles 9; Singapore 8. 
Residual fuel oil do- 15 20 — All from Singapore. 
Table prepared by Audrey D. Wilkes. 
EE yd 
COMMODITY REVIEW 
METALS 19,037 tons in 1984. Malayan Wood, which 


Chromium.—Despite improvements in 
the world market prices of chromite ore, the 
output of metallurgical-grade chromite ore 
continued its downward trend. According to 
BOMG, the decline was caused by the re- 
duced efficiency in mining operations and 
the mining of deeper ores by underground 
mine operators. However, the output of 
refractory-grade chromite ore reversed its 
downward trend to a higher level than that 
of 1984. 

Production of metallurgical-grade chro- 
mite ore and concentrate was principally by 
Acoje Mining Co. Inc., which accounted for 
1496 of total metallurgical-grade chromite 
production, and by Malayan Wood Products 
Inc., which accounted for 1596. The remain- 
ing 11% came from six small producers, 
including Philchrome Mining Corp., 
Chico Mining Corp., Chrome Ore Mineral 
Exponents Inc., Loyalty Mining and Devel- 
opment Corp., Trion International Inc., and 
Velore Mining Corp. Most small producers 
restarted production in mid-1984 because of 
rising chromite prices. Acoje produced 
16,024 tons of metallurgical-grade chromite 
concentrate and direct-shipping lumpy ore 
compared with 93,781 tons in 1984. Malayan 
Wood produced 25,306 tons compared with 


exported all of its metallurgical-grade chro- 
mite concentrate and lumpy ore to China 
and Japan, reportedly was expected to in- 
crease capacity of its washing plant in 
Loreto on Dinagat Island, Surigao del 
Norte, from 200 to 650 tons per day in the 
spring of 1986.* 

Benguet Corp. which operated under a 
25-year leasing agreement with Consolidat- 
ed Mines Inc., remained the dominant pro- 
ducer of refractory-grade chromite, account- 
ing for 8896 of total refractory-grade chro- 
mite output. Production of refractory-grade 
chromite by Benguet from the Masinloc 
Mine in Zambales, Luzon, was mostly by 
underground methods. Benguet stopped 
surface mining in April because the remain- 
ing ore bodies were depleted. The output of 
refractory-grade chromite concentrate rose 
to 127,317 tons in 1985 from 115,256 tons in 
1984, owing to adoption of a new under- 
ground mining method that doubled the 
recovery rate and reduced the work force by 
50%. 

According to Benguet, the proven ore 
reserves at the Masinloc Mine, as of Janu- 


ary 1985, were estimated at 8.5 million tons, 


averaging 24.74% Cr,O, and 6.07% SiO, 
However, most reserves were only suitable 


for underground mining. 
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Table 4.—Philippines: Reserves at Masinloc Mine of Benguet Corp. 


By 1985, the ore bodies for surface min- 
ing—CLL, Hayden, Murphy, Wood, 587, 
181, and 909—were substantially mined out. 
During the year, underground mining by 
the semimechanized underhand cut-and-fill 
method reportedly was successfully imple- 
mented by Benguet at ore bodies 815 and 
1111. Other refractory-grade chromite pro- 
ducers were Philchrome Mining, Amerasia 
Mining and Development Corp., North 
Zambales Mining Co. Inc., and Astronite 
Mining Corp. 

Because of increased demand by Japan, 
Sweden, and the United States for chromite 
ore and concentrate, and improvements in 
the world market prices in the second half 
of 1984, export earnings of Philippine chro- 
mite rose to $19 million in 1984 from $13 
million in 1983. Exports of metallurgical- 
grade chromite ore and concentrate were 
mainly to Japan, while exports of refrac- 
tory-grade chromite were principally to Ja- 
pan, the Netherlands, Sweden, and the 
United States. 

Copper.—The depressed copper prices on 
the world market and increased production 
costs continued to affect the financially 
troubled copper industry. Despite the re- 
sumption of Lepanto copper operations by 
Lepanto Consolidated Mining Co. Inc. in 
February, and the reopenings of the Copper 
Shield project by Benguet Exploration Inc. 
in March and the Sipalay copper operations 
by MMC in July, mine production of copper 
dropped further by 3.1% from that of 1984. 
The substantial drop in the output of copper 
by Atlas was the major factor for the overall 
decline in copper mine production. The 
reduction in output of copper by Atlas was a 
direct result of two cutbacks in production 
capacity of its Cebu copper operations dur- 


(per (per 
TUS 4,188,196 28.98 4.98 
55 1,728,180 19.91 8.14 
„ 1,087, 84 6.46 
5 41 24.58 4.60 
5 256,621 21.94 7.91 
EN URDU 241,188 20.25 4.28 
„„ 107 19.61 7.84 
Nu EN 105,748 11.27 10.96 
5 789 24.18 7.06 
35 8,871 20.75 6.79 
„„ 72,066 19.60 7.51 
„ 69,685 17.50 6.79 
5 052 22.41 6.81 
5 88,048 21.96 7.18 
SCIEN 10,883 22.25 6.09 
3 8,487,861 24.74 6.07 
ing the second half of 1985. 


According to the Chamber of Mines of the 
Philippines, production of copper, by com- 
pany, during 1984-85, in tons of copper, was 
as follows: 


Company 1984 1985 
Atlas Consolidated Mining and 

opment Corp 122723 xr 
Philer Mining Corp — 20891 24482 
CoD. coe ecc 29,441 29,901 
North Davao Mining Corp 21,829 20,899 

Lepanto Consolidated Mining Co 
| oc ge E eru 9,045 18,604 
Maricalum Mining Corp. _. 12,089 
Batong Buhay Mines Ine. 7,510 5,969 
Benguet Exploration Inc.. 102 1,624 
Total ep EL 238,626 228, 157 
Shutdown uction in Sept. 1984; resumed produc- 


tion in Feb. 1985. 
Reopened the Si ine, form owned 


The 1984 copper producti from iving 
Mine as a byproduct, the 1985 Se oes from the 
e et aaah tra ee 
which was reopened in 


Atlas, the largest copper producer in the 
Philippines and Southeast Asia, operated 
two open pit mines—Biga Pit and Carmen 
Pit, an underground mine—under a Second 
Lift project of the Lutopan deposit, and 
three concentrators—DAS, Biga, and Car- 
men—with a combined milling capacity of 
110,000 tons per day in the Toledo area of 
Midwestern Cebu. After completion of the 
conversion of its boiler from oil to coal, 
Atlas reportedly had roduced its production 
cost of copper by 8 cents per pound. Howev- 
er, because of the low copper prices, Atlas 
was forced to shut down its Carmen Pit and 
Biga concentrator, reducing milling capaci- 
ty by 28% in July. To cut costs and improve 
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its cash flow position, Atlas cut back a 
further 30% of capacity by closing its Biga 
Pit and DAS concentrator in October. As a 
result, the total milling capacity was re- 
duced to 46,200 tons per day by yearend.’ 
According to Atlas’ 1984 annual report, the 
ore reserves as of January 1, 1985, at its 
Cebu copper operations were estimated at 
874 million tons, of which 833 million tons 
are positive reserves, averaging 0.45% cop- 
per. At the current production of 37 million 
tons of ore per year, the ore reserves are 
estimated to last for another 23 years. 

Lepanto Consolidated, which suspended 
its Lepanto copper operations in Benguet in 
September 1984 because of a declaration of 
force majeure by ASARCO Incorporated of 
the United States, resumed mining oper- 
ations in February. Lepanto Consolidated 
processed its high-arsenic concentrate into 
calcine for shipment to PASAR. 

Benguet Exploration, which acquired 
Black Mountain Inc. (BMI) in September 
1983, rehabilitated BMI’s mine at Tuba, 
Benguet, before reopening it as the Copper 
Shield Mine in March. The ore reserves at 
the mine were estimated at 49 million tons, 
of which 47 million tons are positive re- 
serves, averaging 0.41% copper. 

The Sipalay Mine on Negros Island, the 
country’s second largest copper mine, had 
suspended operations since October 1983 
but was reopened by MMC in July after an 
agreement was reached in May between 
MMC and Marubeni Corp. of Japan. Ac- 
cording to the agreement, Marubeni was to 
extend a $15 million loan under concession- 
ary terms without Government guarantees. 
MMC was to repay the loan by shipping 
90% of its yearly copper concentrate pro- 
duction to Japan through Marubeni over a 
5-year period, with Mitsui Mining & Smelt- 
ing Co. Ltd. of Japan being a prime buyer. 
MMC was to sell the remaining 10% of its 
output to PASAR, the domestic copper 
smelter. 

MMC, which took over the Sipalay Mine 
from Marinduque Mining and Industrial 
Corp. (MMIC) in August 1984, is owned by 
the State-owned Development Bank of the 
Philippines and the Philippines National 
Bank, which foreclosed MMIC in July 1984. 
The Sipalay Mine had an estimated positive 
ore reserve of 566 million tons, averaging 
0.48% copper. The normal output of copper 
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concentrate per year was estimated at 
180,000 tons, or about 50,000 tons of copper 
metal. The first shipment of 5,800 tons of 
copper concentrate reportedly was deliver- 
ed to Japan in late August.’ 

The disputes between Benguet, a major 
copper producer that operated the Dizon 
copper-gold project in Zambales, and the 
Ministry of Trade and Industry (MTT) were 
finally resolved in late October. The dis- 
putes concerned the PASAR smelter’s capa- 
bility of processing copper concentrates 
from the Dizon project having a high mercu- 
ry content, and on export clearance for 
shipping all of Benguet's copper concen- 
trate to Mitsubishi Metal Mining Co. Ltd. of 
Japan. In September, Benguet was granted 
an export clearance to ship 5,200 tons of 
copper concentrate to Japan and represen- 
tative ore samples to the PASAR smelter 
from Benguet's Dizon operation. This was to 
be accomplished under an earlier ruling by 
the Supreme Court directing MTI to grant 
an export clearance to Benguet despite the 
unresolved disputes over the capability of 
the PASAR smelter. After independent 
tests jointly conducted by the National Pol- 
lution Control Commission and Lurgi 
GmbH of the Federal Republic of Germany 
showed that the PASAR smelter was capa- 
ble of treating Benguet’s concentrates by 
blending them with concentrates from oth- 
er local mines, Benguet finally agreed to 
supply 2,188 tons of copper concentrate to 
PASAR.* 

The copper smelter, owned and operated 
by PASAR at Isabel in Southern Leyte, 
secured 510,000 tons of copper concentrates 
from six copper producers including Atlas, 
Batong Buhay Gold Mines Inc., Lepanto 
Consolidated, Marcopper Mining Corp., 
North Davao Mining, and Philex Mining 
Corp. in late 1984. In 1985, it went through 
its second full year of operation without any 
interruption. The smelter produced 130,330 
tons of refined copper compared with 99,371 
tons in 1984. According to an industry 
source, PASAR posted a net income of P127 
million (US$7.5 million) in 1984 from sales 
of 99,400 tons of copper cathodes, 16,000 
kilograms of gold and silver doré, and 
327,000 tons of sulfuric acid.* 

According to the data provided by PA- 
SAR, operation results for the period May 
1983 to May 1984 were as follows: 
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Product Production 
Copper electrolytic cathodes (99.9996 Cu) 
metric tons 88,880 
Doré metal (2996 Au, 6996 Ag): 
Bold so troy ounces. — 44,118 
Bv ro eme da 104,550 
rum metric tona... 1,500 
Iron tailings gg do 78.000 
UM hi ee eee da 40 
Slag, granulated . ...-.------- da 148,000 
Sulfuric acid (98.5% H4804) — - — — — do- 291,000 


Of the refined copper produced in 1985, 
PASAR was to deliver about 56,000 tons to 
Japan under a contract signed with Japa- 
nese companies in late 1984, 83,000 tons 
were to be distributed in domestic markets, 
and the remainder was to be marketed by 
the Japanese partners, led by Marubeni, on 
the spot market using London Metal Ex- 
change (LME) prices as a base for price 
quotation. PASAR's copper cathodes won 
——Á———Á aa 


" According to BOMO. PAAR reduced its 


smelting charges by 5.91 cents per pound in 
January. The new smelting charges repre- 
sented a 28.1% cut from the 25.58 cents per 
pound charged earlier to local copper con- 
centrate suppliers. According to the compa- 
ny officials, the new rate was designed to 
bring it more in line with those of Japanese 
smelters. As a result, the six copper concen- 
trate producers reportedly agreed to deliver 
25% more concentrates to the smelter than 
the volume committed in the contract ex- 
ecuted in late 1984. 

The bidding for the construction of the 
$248 million copper fabrication plant adja- 
cent to the PASAR smelter at Isabel in 
Leyte was postponed again in March pend- 
ing finalization of the Government's loan 
agreements with the creditor banks. 

Gold.—Despite the generally lower world 
prices of gold, the output of gold rose 
slightly in 1985 from that of 1984 to about 
the 1983 level. The higher level of output 
was attributable to improved mill recovery 
and mining of higher grade ore by Surigao 
Consolidated Mining Co. and Manila Min- 
ing Corp. as well as to increased production 
by Philex Mining and Lepanto Consolidated 
of copper concentrates from which gold was 
recovered as a byproduct. However, the Hijo 
gold project of North Davao Mining was 
suspended at the end of July owing to the 

increased maintenance and operating costs. 

Of the total output of gold, 38% was 
produced by the primary gold producers, 
and the remaining 62% by the major copper 
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producers who recover gold as byproduct of 
their copper operations. According to the 
Chamber of Mines, gold production of the 
top 11 companies during 1984-85 was as 
follows, in troy ounces of gold: 


Other gold producers in 1985 were Batong 
Buhay (byproduct) and MMC (byproduct). 
Vulcan, a primary gold producer, terminat- 
ed its Marian gold mining operation in 
August 1984 because of the depressed gold 


ce and increased o ing costs. 
8 to the Chamber of Mines and 
local press reports, a substantial quantity of 
gold had been extracted by an estimated 
40,000 gold panners in isolated sites in 
Boringot and on the slopes of Mount Diwata 
in Monkayo, both in Davao del Norte of 
southern Mindanao. According to officials 
of the Monkayo Small-Scale Mining Associ- 
ation Inc., about 4 to 5 kilograms of gold per 
day was produced by these small panners 
and prospectors. In October, a total ban was 
imposed by the Government because of two 
landslides in the gold mining areas of Davao 
del Norte, which were caused by heavy rain 
and killed over 300 people. However, the 
ban was lifted in December after the pan- 
ners complied with the Government safety 
uirements.!! 

July, Benguet, the largest gold produc- 
er in the Philippines, successfully gained a 
54% controlling interest in Itogon-Suyoc 
Mines Inc. through acquistion of an addi- 
tional 1.17 billion shares of Itogon-Suyoc 
stock in the Manila Stock Exchange for $1.4 
million. According to Benguet, the acquisi- 
tion was made for the purpose of reducing 
production costs and restoring profitability 
for both mining companies. Under the plan, 
the ore produced by both companies would 
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NMIC, the Development Bank of the Philip- 
pines, and the Philippines National Bank. 
Phibro claimed that the $8.6 million it 
advanced to MMIC to reopen and improve 
operations on its complex in February 1984 
has never been repaid by the defendants 


reports in late October, the Philippine 
courts have sided with NMIC's contentions 
that, as a new entity, it is not liable for 
MMIC's old debts. Phibro was expected to 
appeal, believing that commercial contracts 


utilization from 5096 to 7896 while continu- 
ing its coal conversion programs. By mid- 
1988, 17 out of 19 existing cement plants 


— beg coch-ags.ct 
material requirements, Philphos reportedly 
was undertaking an exploration and devel- 
opment program at Bantigue on Leyte Is- 
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land. However, the phosphate rock from 
Bantigue required further beneficiation 
through a process developed by the Interna- 
tional Fertilizer Development Center to re- 
move the impurities of iron, magnesium, 
and dolomite. The construction of the bene- 
ficiation facilities has been planned by Phil- 
phos. 

Vulcan reportedly commenced a small 
phosphate mining operation at its Gui- 
hulngan Mine in Negros Occidental. About 
10% of the planned 1,000-ton-per-year out- 
put was expected to be used by Philphos, 
and 30% was to be used for animal feed. 

In late 1984, Philphos established a sub- 
sidiary called Philippine Pyrite Corp. with 
technical assistance provided by Vulcan. 
Philippine Pyrite began its commercial op- 
eration in April. The output of pyrite con- 
centrate rose from 16,000 to 21,000 tons per 
month by yearend. The pyrite concentrate 
was for consumption by Philphos’ sulfuric 
acid plant. Other domestic suppliers of py- 
rite concentrate included Atlas and Ben- 
guet Exploration, which produced pyrite 
from their tailings of copper, gold, and lead 
operations. The sulfuric acid requirements 
of Philphos was also met in part by the 
nearby copper smelter operated by PASAR. 
The ammonia requirements of about 
165,000 to 180,000 tons per year were ex- 
pected to be imported mainly from Indone- 
sia. 


MINERAL FUELS 


Coal.—Domestic coal production reached 
1.8 million tons. About 55% was produced 
from the country’s largest coal mining area 
on Semirara Island by Semirara Coal Corp. 
Four bucket wheel excavators and a 15- 
kilometer conveyor, supplied by Voest- 
Alpine AG of Austria, reportedly were in 
full operation. The open pit Unong Mine on 
the island reportedly reachod its 1-million- 
ton capacity. Two other major coal mining 
areas were in Cebu and Zamboanga del Sur. 

According to the National Coal Authori- 
ty, domestic demand for coal was estimated 
at 2.9 million tons, of which about 1.6 
million tons was met by imports of high- 
grade (12,000 Btu) coal, principally from 
Australia, Canada, China, and the U.S.S.R. 
The increased consumption of coal by the 
cement, utility, and mining industries was 
the major factor for an 81% increase in 
domestic demand for coal of over 1.6 million 
tons in 1984. 

In an effort to increase domestic coal 
production, Montenegrin Mining Corp. had 
reportedly secured a $1 million grant from 
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the United States to conduct the feasibility 
studies for development of an open pit coal 


mine near Lianga on the east coast of 


Mindanao. Dames & Moore Inc. of the 
United States was to undertake the studies 
on mine design for a 300,000-ton-per-year 
coal mine and its transport system. 

Petroleum.—The Philippine crude petro- 
leum output dropped again to an estimated 
2.9 million barrels from 3.9 million barrels 
in 1984. According to industry sources, the 
combined output of the three producing 
oilfields—Nido, Matinloc, and Cadlao— 
offshore Palawan averaged only about 7,918 
barrels per day. To increase output of crude 
oil from the Nido Oilfield, cyclical produc- 
tion methods were carried out by Philippine 
Cities Service Inc. However, the increased 
yields reportedly were disappointing. The 
^ oe coil De ere 
1986. 

In January, Marathon Oil Co. of the 
United States, which acquired 30% interest 
in the Galoc Oilfield from Husky Oil Co. of 
Canada in October 1984, withdrew its part- 
nership from the six company consortium 
for development of the Galoc Oilfield. As a 
result, the development work on the Galoc 
offshore Palawan was postponed. 

In September, an exploration agreement 
was signed between the Philippines Nation- 
al Oil Co. and a consortium of Oriental 
Petroleum and Minerals Corp. of the Philip- 
pines and Hanbi Corp. of the Republic of 
Korea to conduct exploratory drilling on 
offshore Central Luzon. The consortium was 
expected to spend $5 million.” 
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The Mineral Industry of 


Poland 


By John R. Craynon! 


Poland retained its status as a major 
producer of many mineral commodities dur- 
ing 1985. The country produced about 10% of 
the world’s sulfur to rank fourth in total 
production. In addition, Poland contributed 
nearly 5% of world copper production, over 
5% of the world’s silver production, about 
3% of the zinc and cadmium production, 
and 2% of the total lead and salt produc- 
tion. Poland’s silver production accounted 
for over 50% of the European total. Poland 
was also a major world producer of bitumi- 
nous coal and lignite. 

The economy continued its climb out of a 
depression, although production and in- 
come levels in constant prices remained 
below those of 1979. Industry, which was 
Government-owned, increased marketed 
production by 3.8% compared with that of 
1984. However, marketed production of the 
extractive industry decreased slightly. The 
production sold by sulfur and copper mines 
decreased, and there were slight decreases 


in sales of bituminous coal. Sales of lignite, 
raw chemicals, nonferrous ores except cop- 
per, mineral wastes, building stone, and 
petroleum increased. The iron and steel 
industry registered a decline in its work 
force of 3.4%, the largest of any industry. 
Employment also decreased in the building 
materials and chemicals industries. Work 
force increases were reported in the coal, 
energy, and nonferrous metals sectors.” 

The discovery of petroleum in the Baltic 
Sea 80 kilometers off the Port of Leba, the 
opening of a rail heat-treatment plant at 
the Katowice steelworks, and the comple- 
tion of a natural gas pipeline from the 
U.S.S.R. were the major mineral-related 
developments in 1985. 

Government Policies and Programs.— 
The central economic plan for the year was 
reportedly fulfilled in most respects despite 
a slow first quarter caused by an unusually 
severe winter. However, production of ce- 
ment, fertilizers, steel, and sulfur fell short 


Table 1.—Poland: Planned and reported mineral and energy production 


(Metric tons) 
Reported 5-year 3-year Reported 
Commodity production lan lan production 
1979 1981-85 1983-85 1985 
NONFUELS 
Cement 5.2.35 Luo mec 19,176,000 21,000,000 17,500,000 15,000,000 
Copper "cR DC 8 335,800 500,000 385,000 387,000 
EM reor 84,200 100,000 81,000 87,300 
Steel, rolled products ______________- 13,577,000 17,000,000 12,100,000 11,900,000 
Sulfur, nativteeeeeeee ccc 5,195,000 NA 5,000,000 4,876,000 
|i NRI LAO 8 209,000 200,000 179,000 180,000 
FUELS 
Bituminuous 193,121,000 235,000,000 191,500,000 191,600,000 
ignite and brown ~- „„ 36,866,000 90,000,000 53,000,000 57,800,000 
NA Not available. 
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of the planned targets. The year marked the 
end of the 3-year plan for 1983-85, which 
was devised after labor unrest and economic 
difficulties brought on by Poland’s enor- 
mous foreign debt service rendered the 
1981-85 5-year plan goals impossible to 
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achieve. The amended plan called for 
growth of only 10% to 12% in national 
income over the 3-year period, compared 
with a 14% to 18% increase projected in the 
5-year plan. 


PRODUCTION 


The output of most major mineral com- 
modities remained below the level of 1979 
production. The output of copper, lead, and 
lignite were notable exceptions. The major 
area of copper production remained in the 
Lubin-Glogow Basin of Lower Silesia. Four 
large mines were active, including one 
which was still being developed. Sulfur 


mining took place in the Tarnobrzeg area. 
Lead-zinc ores were mined near Katowice. 
The majority of bituminous coal mining 
took place in the Upper Silesian Basin. The 
volume of coal production was achieved in 
part by the continuation of mandatory Sat- 
urday work. 


Table 2.—Poland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985* 
METALS 
Aluminum metal, primar 66,000 700 44,400 45,900 347,000 
Cadmium metal, primar 580 570 r e570 r 6510 600 
r 
© output, metal content, recoverable .... *294,600 *376,000 402,300 431,000 431,000 
Smelter, including secondary! 2330,770 351,000 362,000 375,000 390,000 
Refined, including secondary 821,210 348,000 360,000 372,300 3381,000 
Mine output, metal content, recoverable 
troy ounces. _ 750 970 1,040 1,110 1,110 
Metal, smelter* __________ troy ounces _ 5,800 5,800 5,800 5,800 5,800 
— pon idi 
ore and concen , 
9 tona. . 105 49 10 11 311 
Pig iron !!!.. eye da 9,350 8.528 9,716 9,981 39,807 
h . 
Blast furnace do- 1110 r91 88 94 83 
ain furnace do... 1147 1128 175 174 177 
a LLL LLL LLL do- 15,719 14.795 16,286 16,533 316,126 
Rolled excluding pipe do... 11,064 10,477 11,731 12,195 $11,845 
PIDE. us ³ Ä 8 do- 1,043 940 995 1,010 ,100 
Mine output, metal content, recoverable |... _ 144, 200 145,300 47,000 52,800 53,000 
Ni F emelter -srna 69,000 F89 800 81,000 83,400 387,300 
ickel: 
Mine output, metal content, recoverable . _ _ 2,100 2,100 2,100 2,100 2,000 
»smelter____________________ 2,100 2,100 2,100 2,100 2,000 
Silver, mine output, metal content, recoverable 
5 thousand troy ounces... 20,576 21,123 21,798 23,920 326,717 
c: 
Mine output, metal content —— -- 1201, 500 183,500 189,000 190,700 187,000 
Metal, refined, including secondary — —_ —_—_ 167,100 165,400 170,300 176,000 3180,000 
INDUSTRIAL MINERALS , | 
5  ——X 85,300 90,600 81,000 91,000 391,000 
Cement, hydraulic thousand tons 14,226 16,100 16,200 16,700 315,000 
9 clay products: 
Bentonit do- 50 70 70 70 75 
FFC area 1,200 1,075 1,001 *1.000 1,000 
e do 43 46 49 250 45 
Products? __________________ do 600 600 600 600 550 
Feldspar® reer do- 82 80 80 80 80 


See footnotes at end of table. 
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Table 2.—Poland: Production of mineral commodities: —Continued 


(Metric tons unless otherwise specified) 
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Me 


Commodity? 1981 1982 1983 1984P 1985* 
INDUSTRIAL MINERALS —Continued 
Gypsum and anhydrite, crude* _ thousand tons 1,311 1,300 €1,300 €1,300 1,350 
Lime, hydrated and quicklime_ _ _ _ _ _ _ _ do- 4.179 4,061 4,121 4,251 4,100 
Magnesite, crude... -----------——- 11,300 717,000 16,100 21,000 319,000 
Nitrogen: N content of ammonia 
Ši thousand tons 1,389 71,380 1,425 1,494 31,254 
t: 
Rock Len do- 1.313 1.338 1.131 1.185 31,198 
Other -zace A do... 2.958 2,518 €2,500 3,526 33,660 
Sodium and potassium compounds, n.e.s.: 
Sodium carbonate (soda as) do— 701 746 825 918 850 
5 Caustic soda (96% Nah) do- 411 378 408 895 400 
tone: 
Dolomite _________________~_ do ___ 3,070 2,804 2.996 3,221 33,025 
Limes tone 8 50,000 NA NA NA NA 
Other. |. ⁸ 8 do... 16,000 NA NA NA NA 
Sulfur: 
Native: 
Frasch®____~§_~§___________ do... 4,295 4,428 4,460 4,500 34.353 
Other than Frasch? _________ Oe 478 492 500 F490 3523 
Total 2 ice ee do... 4,173 4,920 4,960 4,990 34,876 
Byproduct:* 
From metallurgy |... do- 180 160 170 170 170 
From petroleum do... 30 30 30 30 30 
Total RR do— 210 190 200 200 200 
From gypsum* 222. ----- do____ 20 20 20 20 20 
Total sulfunrl‘w „„ do— 15,003 15,130 5,180 5,210 5,096 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous ________________- do____ 163,022 189,300 191,100 191,592 $191,642 
Lignite and brown... do... 35,600 37,600 42,500 50,400 351,800 
Total lect 8 do— 198,622 226,900 233,600 241,992 $249,442 
Coke | 
Coke ven do- 17,346 17,300 17,100 16,200 316,000 
Gas house do... 573 600 *600 *600 620 
„CCC a do- 17,919 17,900 “17,700 16, 800 16,620 
Fuel briquets, all grades do- 1.511 1,575 €1,500 719 31,017 
Manufactured 
Town gas million cubic feet. 11,763 11,500 *11,500 *11,000 10,500 
Coke oven gas do 2229, 546 200,000 200,000 200,000 200,000 
Natural, marketdct do... 205,248 195,370 193,230 214,430 3225,024 
Natural gas liquids:* 
Natural gasoline® 
thousand 42-gallon barrels. . 80 80 80 80 15 
Propane and butane_ __________ _ do- 53 53 53 53 50 
Peat: Fuel and agriculturalt£.... $201,645 200,000 200,000 200,000 200,000 
Petroleum: 
Crude: 
As reported thousand tons 315 1241 e210 189 3194 
Converted _ thousand 42-gallon barrels. . 2,337 1,780 1,558 1,401 1,439 
Refinery produets do_ _ _ — 101,078 99,288 95,501 95,529 398,469 
*Estimated.  PPreliminary.  'Revised. NA Not available. 
iTable includes data available through July 30, 1986. 
In addition to the commodities listed, antimony, cobalt, germanium, _a variety of crude nonmetallic construction 


materials, and carbon black are also produced, but avai 


le information is inadequate to make reliable estimates of 


output levels. Poland may also produce alumina in small quantities, but details of such an operation, if it exists, are not 


available. 
3Reported figure. 
*Based on official Polish estimates. 


5Includes building gypsum, as well as an estimate for gypsum used in production of cement. 
Figures for metallurgy byproduct sulfur have been revised for the years 1977 to 1984. See "Sulfur" section of 


“Commodity Review” for years not covered in this table. 


"Includes virtually all major products; excludes some minor products as well as refinery fuel and losses. 
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TRADE 


Trade continued to be an important part 
of the economy of Poland. In terms of fixed 
prices, exports rose by 1.7% and imports by 
6.8% compared with those of 1984. Exports 
of many minerals and mineral products 
declined. Total exports of all industrial 
goods to market economy countries fell by 
3.8%. The trade surplus with these nations 
was reportedly $1.1 billion, far less than the 
planned $1.6 billion and the $1.5 billion 
recorded in 1984. 

Trade in mineral commodities is a signifi- 
cant portion of the overall trade balance. 


Poland’s exports of coal, copper, silver, and 
sulfur played an important role in the 
balance of trade with market economy 
countries. Exports of coal, sulfur, and per- 
haps gold to other Council for Mutual Eco- 
nomic Assistance countries helped reduce 
Poland’s trade deficit with these nations. 

Poland remained dependent upon the 
U.S.S.R. for its import requirements of chro- 
mite, iron ore, magnesite, manganese, natu- 
ral gas, and petroleum. Much of the trade 
between Poland and the U.S.S.R. involved 
minerals and mineral products. 


Table 3.—Poland: Apparent exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: 
Ore and concentrate _ OE 
Oxides and hydroxides .. 805 
rebar ys uding 5 aluminum 1, 655 
inclu oys: 
ie e mee aL 3,188 
Unwrought? _____________ 2,812 
Semimanufactures 535 
Chromium: Oxides and hydroxides _ _ _ 1,422 
Co 
Ore and concentrate 96,431 
sa and speiss including cement 
, ee ee 5,366 
Sulfate 2 8 986 
Metal including alloys: 
8% ꝛʒ 888 531 
UnwroughhRtr ! 183,203 
Semimanufactures 54,085 
Iron and steel: Metal 
Scrap? -----------------—- 146,138 
Pig iron, cast i iron, related materials _ 13 
Ferroalloys 
Ferrochromiii CCC 452 
Ferrosilicon |... 1,536 
Unspecified 239 
Steel, primary forms 161,000 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections thousand tons 1.385 
Universals, plates, sheets do- 450 
Hoop and strip do— 156 
Rails and accessories do- 111 
CA do— 34 


See footnotes at end of table. 


Destinations, 1984 


1984” i 
Sms Other (principal) 
115 = All to ray. 
82 Em W 5; Pakistan 21; United 
1,226 isd All rg pn Germany. 
1,357 E West Germany 1,104; Canada 155; 
Sweden 98. 
3,166 T Czechoslovakia 2,563; Italy 603. 
874 E West Germany 662; Austria 104; 
Pakistan 74. 
1,422 m Sweden 540; Switzerland 340; 
Finland 175. 
150,757 Bes West Germany 137,600; Canada 
12,543. 
NA 
2,246 ee Netherlands 1,056; West Germany 
905; Austria 165. 
29,577 ee West Germany 5,957; Japan 1,381. 
179,970 351 West Germany 77,964; United King- 
dom 55,894; Belgium-Luxembourg 
59,035 1.171 U.S.S.R. 14,271; Czechoslovakia 
14,049; Yugoslavia 7,580. 
176,150 cus West Germany 122,638; Austria 
15,648; Yugoslavia 15,502. 
NA 
698 EE Seu. uem ong 576; West Ger- 
5,169 725 West et Germany 1,810; Austria 991; 
Japan 908. 
131 ue France 72; Belgium-Luxembourg 59. 
160,000 Pu Malaysia 82, 115; Yugoslavia 49,443; 
Belgium-Luxembourg 25,520 
1,383 45 West Germany 139; Hong Kong 39; 
undetermined 1 059. 
409 47 U.S.S.R. 35; West Germany 32. 
136 (3) Yugoslavia 46; Sweden 21; United 
ingdom 7. 
132 _. Malaysia 8; West Germany 3; unde- 
termined 110. 
37 È) 


West Germany 2; Yugoslavia 2; unde- 
termined 29. 
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Table 3.— Poland: Apparent exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 


: 1 p : 
Commodity 983 1984 United Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures —Continued 
Tubes, pipes, fitti 
iod thousand tons 77 83 3 East Germany 15; West Germany 10; 
ù France 4. 
Castings and forgings, ro 
ET Lad "do. 9 11 4 TR Sweden 2; United Kingdom 2. 
Lead: Ash and residue containing lead 540 NA 
Manganese: Ore and concentrate, 
metallurgical- grade Zak 20,685 — All to Japan. 
Nickel: Metal including alloys, 
unwroughgnt. 65 NA 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands $58 NA 
Silver: 
Ore and concentrate do... $41 NA 
Waste and sweepings*__ _ _ _ do 3128 $361 mer er Germany $181; Switzerland 
Metal including alloys, unwrought 
and partly wrought? , : 
thousand troy ounces. _ 13,021 15,368 3,537 United Kingdom 6,334; West Ger- 
many 2,733. 
Tin: 
Ore and concentrate? fe 16,360 PEN Ro gana 14,446; United Kingdom 
Ash and residue containing tin 36 NA 
genium; Oxides___----------—- NS 103 52 Yugoslavia 46; Malaysia 5. 
inc: 
Ore and concentrate EN 600 a All to Yugoslavia. 
Oxides _________._-______-_ 7 806 _. West Germany 800; Pakistan 6. 
Metal including alloys: 
%%%§öÜ5er = Le ls 100 NA 
Unwrought? FF 27,774 26,838 103 United Kingdom 14,336; Hungary 
8,155; West German ,164. 
Semimanufacture s 4,607 3,671 32 Czechoslovakia 1,226; 8 S. R. 1, 189; 
West Germany 662. 
Other: 
Oxides and hydroxides m 3 es All to Jam 
Ashes and residues 3,242 7,132 19 Austria 6, 191 1: United Kingdom 316. 
Base metals including alloys, all forms 1,188 1,123 __ All to Czechoslovakia. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
elec x iE OE Na Ad Et E 12 204 _. A Yugoslavia 170; West Germany 74. 
Artificial: 
Corundum ______________ 9,482 5,957 EA West Germany 3,620; Yugoslavia 
1,289; Ital 405. 
Siliconcarbide.... ... _ 1,123 1,011 ute France 686; West Germany 195; Aus- 
tria 7 
oan and polishing wheels and 
— À—— án 281 148 NA W 69; Thailand 20; Turkey 
Asbestos, cruble _ 60 NA 
Jö§ö§;'o 86 615,851 761,878 ad ean con eee: West Germany 
Clays, crude: 
Chamotte earth? ____________ 8,078 13,384 -— Yugoslavia 10,725; Hungary 1,194 
,, ert us ee 15,641 NA 
Unspecified __________._____ ME 20,884 16 Hungary 19,788; Austria 997. 
Diamond: Industrial stones 
value, thousands $358 $165 _. All to Belgium-Luxembourg. 
Diatomite and other infusorial earth _ _ _ 22 NA 
Fertilizer materials: 
rude, n. ess dee 20 UN All to West Germany. 
Manufactured: 
Ammonia? ______________ Si 15,148 _. Switzerland 14,420; Hungary 728. 
Nitrogenous? ____________ 100,942 339,959 West Germany 98,000; Switzerland 
49,000; France 46, 000. 
Phosphatic _____________- 2,182 5,501 __ West Germany 9, 471; Hungary 30. 
Potassic. ______________- ine 824 TON All to Y ugoslavia. 
Unspecified and mixed 4,245 21,925 MN Denmark 9,980; West Germany 9,236; 
Yugoslavia 2, 004. 
Gypeum and plaster? |... 38,472 66,163 — Finland 32,493; Hungary 31,120. 
J] 16.192 38, 908 -. West Germany 38,907. 


See footnotes at end of table. 
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Table 3.—Poland: Apparent exports of selected mineral commodities! —Continued 


Commodity 


INDUSTRIAL MINERALS —Continued 


Magnesium compound 


Nitrates, cruldte _ 
Precious and semiprecious stones other 


than diamond: 


Natural! value, thousands 
Synthetic do... 
Salt and brine? _________________ 


Sodium compounds, n.e.s.: 


Carbonate, manufactured _ _ _ 
Sulfate, manufactured 


Stone, sand and gravel: 
Dimension stone: 


Crude and partly worked 


Dolomite, chiefly refractory-grade? _ _ 


Gravel and crushed rock 
Limestone other than dimension Zur 


Sand other than metal-bearing 
Sulfur: 
Elemental: 
Crude including native and by- 


product? thousand tons 
Colloidal, precipitated, sublimed .. 
Sulfuric acid 


Other: 


Crnüde.. Se ˙¹ EE 
Slag and dross, not metal-bearing .. .. . 


MINERAL FUELS AND RELATED 
MATERIALS 
Carbon blacckckckkRk kk 
Coal: 


Anthracite and bituminous? 


thousand tons 


Briquets of anthracite and bituminous 
!. pe eI em t do— 


Lignite including briquets - do- 
Coke and semicoke“ ?! do— 


Peat including briquets and litter 


Petroleum: 


Crude thousand 42-gallon barrels. .. 


Refinery products: 
Liquefied petroleum gas 


Gasoline do— 
Mineral jelly and wax do- 
Kerosene and jet fuel_ _ do- 


Distillate fuel oil do... 
Lubricants do... 
Residual fuel oil _ _ _ _ _ — do... 
Bitumen and other residues 

Petroleum coke — do- 
Unspecified do- 


1983 


$2 
$68 
376,675 


167,614 


13,253 
13,769 
16,333 
2254, 758 


9,237 
99,046 


4,034 
6,808 
2105,915 


3,947 
386 


1.630 
13,471 


1.386 


31 
105 


10 
27 
8,175 


1984° 


$3 
$198 
370,418 
252,333 
5 


14,956 
8,391 
5,345 

162,491 
9,440 
51,316 


4,078 
7,894 
23,828 


5,439 
31,771 


(Metric tons unless otherwise specified) 


United 
States 


Destinations, 1984 
Other (principal) 


West Germany 1,200; Belgium- 
Luxembourg 60. 


All to Sweden. 

All to Japan. 

Finland 163,525; Sweden 133,417; 
United Kingdom 41,016. 


China 86,276; U.S.S.R. 63,708; 
Czechoslovakia 42,772. 
All to Trinidad and Tobago. 


Netherlands 5,610; West Germany 
5,437; Belgium-Luxembourg 1,984. 

West Germany 4,992; Belgium- 
Luxembourg 2,256; Denmark 683. 

Wee Germany 5,044; Czechoslovakia 


All to West Germany. 
Do. 
Do. 


U.S.S.R. 872; Czechoslovakia 473; 
Brazil 373. 
gi aed 7,569; Malaysia 237; Pakistan 


Netherlands 19,627; Belgium- 
Luxembourg 4,201. 


West Germany 4,872; Austria 557. 
West Germany 31,705. 


All to Italy. 
U.S.S.R. 12,834; Denmark 3,310; Italy 
2,573. 


Hungary 33; United Kingdom 12; 
France 9. 


a 787; Austria 220; Hungary 


Austria 6,188; Italy 1,551; West Ger- 
many 1,132. 


All to United Kingdom. 


West Germany 2; Austria 1. 

West Germany 57; Austria 1. 

Austria 20; Netherlands 7. 

Hungary 16. 

West armen 656; Netherlands 623; 
Denmark 99. 

Austria "^ Sweden 68; West Ger- 


many 48. 
Austria 187; Sweden 168; West Ger- 
many 103. 


All to West Germany. 
Nec Kingdom 43. 


PPreliminary. NA Not available. 


1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Poland, this table should not be 
taken as a complete presentation of this country's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the partner trade countries. 


20fficial Trade Statistics of Poland. 
Less than 1/2 unit. 
*May include other precious metals. 
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Table 4.—Poland: Apparent imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1988 1984 : 
d nie Other (principal) 
METALS 
Aluminum” 
Ore and concentrate $4,400 31,011 a Hungary A 20, reg 3 5,934; Belgium- 
embo 
Oxides and hydroxides _.----------- 210,434 226,221 — Hungary 123, oa Tot W. West Germany 103,085. 
Metal including alloys: 
Unwrought ______________-~- 83,465 91,484 S U.S.S.R. 40,465; Romania 23,097; West 
33535 
Semimanufactures 18,030 8,461 4 USS.R. 2,845; Austria 2,224; 
Czechoslovakia 1,980. 
Cadmium: Metal including alloys, all forms 10 NA 
Chromium: 
Ore and concentrate? 169,249 150,993 ON bi rr 129,318; Albania 10,028; Turkey 
Oxides and hydroxid es T 461 _. All from United Kingdom. 
t: 
Ore and concentrate 24 6 ae Do. 
Oxides and hydroxides |... 19 6 _. All from West Germany. 
Columbium and tantalum: Metal including 
alloys, all forms, columbium (niobium) . .. . (3) 21 8 Do. 
r: 
and concentrate tym 1 cs All from United Kingdom. 
Oxides and h QUE oet 60 40 _. All from West Germany. 
Metal including alloys 
MM MIETEN TERN S iom 41 ee Tm zm Sweden. 
Unwroughgnt 41,000 717,138 — United Kingdom 11, 058; U. S. S. R. 3,089; 
res? 968 944 United rt Germany 2:380. Ge 248; 
Semimanufactures* . EN om est Germany 
Unit USSR f. 
Gold: Metal including alloys, unwrought and 
y wrought. ________ troy ounces. - 320 2,216 -- West Germany 2,156; Switzerland 60. 
Iron and steel: 
Iron ore and concentrate excluding 
— pyrite |. usand tons. 13,787 17,110 -. USSR. 18,799; Brazil 2,446; Sweden 764. 
%S do 4 7 22. U.S.S.R. 4; Czechoslovakia 2. 
Pig i on cast iron, related materials 
o. 1,133 1188 _. Mainly from U.S.S.R. 
Ferroalloys: 
Ferrochromium ..........- i 100 _. All from West Germany. 
Ferro O66: ee 9,000 29, 000 -- NA. 
Ferromolybdenu m 198 50 EN Netherlands 30; Sweden 20. 
Silicon metall 625 -— West Germany 325; Norway 300. 
Unspecified 31.802 23,225 -- NA. 
Steel, primary forms 
thousand tons 166 19 TEM Yugoslavia 17. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do 317 363 -— Czechoslovakia 147; Hungary 20; undeter- 
mined 171. 
Universals, plates, sheets 
do_ ___ 506 619 -- Czechoslovakia 120; West Germany 56; 
undetermined 278. 
Hoop and strip do- 14 43 West op orman y 4; Yugoslavia 3; undeter- 
Rails and accessories do- 9 8 NA NA. 
Wife n c e cs do _ __ 44 59 (5) vo Germany 4; Italy 2; undetermined 
Tubes, pipes, fittings do- 188 198 TM 5 i Czechoslovakia 25; East Ger- 
many 14. 
Castings and forgings, rough d 
do... 12 13 on NA. 
Lead: 
Ore and concentrate 643 614 8 West Germany 572. 
Oxidle s 435 413 _. All from Netherlands. 
neret: ud 1,621 6,133 United Kingd 
n FFF , ; exu ni om 4,195; West Germany 
1,444; North Korea 494. 
Semimanufactures P 6 -. All from West Germany. 
Magnesium: Metal including alloys, 
unwrought? ___________________ 1513 1.111 mu Petrum Luxembourg 814; United King- 
dom 
Ore and concentrate, metallurgical-grade* 574,194 648,163 m 9 555 539,012; France 89,156; Brazil 
Ondas o AAA Ses 180 NA 
Metal including alloys, all form 610 35 — All from Netherlands. 
Mercury) 76-pound flasks_ . 145 522 =e Do. 


See footnotes at end of table. 
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Table 4.—Poland: Apparent imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS —Continued 
Molybdenum: Metal including alloys, all 
PPC ³ ³³AA EE E RS 30 
Nickel: 
Matte and speiss, metal content: 294 
Metal inclu ing alloys: 
nwrought ________________ 23 
Semimanufactures 50 
i e including 
oys, unwrought and partly wrought 
value, thousands. . $1,904 
Silver: Metal including alloys, unwrought 
and partly wrought __________ o $903 
Tin: " 
WE including alloys: 
Unwrought?___§_§___§_______ _- 4,352 
Semimanufactures 
Titanium: 
Ore and concentrate? . 
Giese we 745 
Metal including alloys, ali form 1 
Tungsten 
Ore and concentrate 30 
Metal including alloys, all form 5 
Zinc: 
G ôö§;ẽ ³ 45 
Metal including alloys: 
Unwroughht ~~ - _-______ 5,787 
Semimanufactures 2a 
eena Ore and concentrate... 330 
er: 
Ores and concentrate 24,515 
Oxides and hydroxides ____________ 
hes and residues _____________ — dee 
Base metals including alloys, all forms: 2,497 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc _ _ 191 
Artificial: Corundum .... 4,485 
Dust and powder of precious and semi- 
precious stones including diamond 
value, thousands $105 
Grinding and polishing wheels and 
Stones: S oc heus tasse ere 1,436 
Asbestos, crude? __________________ 71,260 
Barite and wither ite 222 814 
Boron materials: 
Crude natural borate s 23,282 
Oxides and acids 1,042 
Cement 7222 ie. oe, ͤ K ͥ⁰r I E d 17,977 
Clays. crude: 
one 5,207 
Chamotte eartnʒ“/Th 13,120 
FKireclay... ee Be ee ee 5,017 
Kaolin? _____________________ 137, 918 
Diamond: 
Gem, not set or strung 
value, thousands. _ $19 
Industrial stones do... $4,047 
Diatomite and other infusorial earth _ _ ____ 1,331 
Feldspar, fluorspar, related materials 18,126 
Fertilizer materials: Manufactured:? 
monia .. thousand tons 88 
Nitrogenous_ _____________ do— 166 
Pets ie do... 1,685 
Graphite, natural* — .. 6,688 
Gypsum and plaster 4,973 


See footnotes at end of table. 


1984” United 
States 


NA 
300 sa 
21 - 
67 NE 
$3,229 a 


$301 ee 


NA 


250 
15,626 
l zum 


4,850 m 
206 


123,782 


Sources, 1984 
Other (principal) 


All from Cuba. 


United Kingdom 13; West Germany 8. 
West Germany 50; Sweden 6; Italy 5. 


West Germany $1,149; United Kingdom 
$1,007; Sweden $836. 


France $263; United Kingdom $26. 


United Kingdom 3,593; Vietnam 40. 
United Kingdom 17. 


All from Norway. 

United Kingdom 1,027; West Germany 
321; France 15. 

All from West Germany. 


Netherlands 1. 


U.S.S.R. 3,420; North Korea 1,189. 
Yugoslavia 20; France 4. 
West Germany 3,156; Netherlands 873. 


Australia 653; Belgium-Luxembourg 20. 
Sweden 1,375; United Kingdom 82. 

All from Austria. 

EE. 5,525; Romania 4,879; Sweden 


, 


Italy 349. 
Yugoslavia 1,112; Hungary 869; Italy 340. 


Switzerland $474; United Kingdom $61. 

Austria 630; Yugoslavia 486; West Ger- 
many 185. 

U.S.S.R. 61,122; Canada 3,456; Italy 2,256. 


Italy 200; France 50. 
U.S.S.R. 15, 623. 
All from United Kingdom. 


All from Hung. eatin 
West Germany 180; United Kingdom 59. 


Czechoslovakia 78,731; U.S.S.R. 25,575; 
East Germany 9,984. 


Belgium-Luxembourg $43; United King- 
dom $14. 

R $1,638; Switzerland 
$477; West Germany $91. 

Denmark 140; France 65. 

Norway 7, 899; France 7,340. 


All from U.S.S.R. 

All from Romania 

U.S.S.R. 1,772; East Germany 622. 
PM 5 071; ‘Ceachoslovakia 1,500; Nor- 


y 231. 
weste Germany 5,334; Netherlands 15. 
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Table 4.—Poland: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
: p - 
Commodity 1983 1984 United Other (principal) 

INDUSTRIAL MINERALS —Continued 
JJ E Rn nT D 21 _. All from Japan. 

Kyanite and related materials... ae 17 or Do. 

esium compounc ds... 243,021 222513 ie North Korea 69,088: Czechoal akia 
Meum compound?“ꝰ/ ; gs 0 orea ov 
M zi 64,232; Brazil 56,4 478. 

ca: 

Crude including splittings and waste? 779 1.750 -- India 1,650; France 100. 

Worked including agglomerated split- f 

CIN o a . E 21 25 zu AUTE 12; Switzerland 7; United King- 
om 5. 
Phosphates, crude? |... thousand tons. 3,176 2,965 857 Morocco 1,061; U.S.S.R. 627. 
Phosphorus, elemental ~- ------------ 13,319 12,072 —— All from U.S.S.R. 
ents, mineral: Iron oxides and 
xides, processed 1,057 705 West Germany 696; Netherlands 9. 
ious and semiprecious stones other than 

diamond: 

Natural .. value, thousands $97 $55 $54 Switzerland $1. 

Synthetic 8 $32 $19 —— Austria $10; Switzerland $5. 

Salt and brine ___________________ 6 c 
Stone, sand and gravel: 

Dimension stone: . 
Crude and partly worked |... 2,245 4,519 zc Albers 2,281; Hungary 1,552; Bulgaria 
Worked. |... 2... 2-22. -- 105 136 _. Italy 121; Austria 9. 

Dolomite, chiefly refractory-grade” SM 11.723 14,062 __ A Hungary 10,139; United Kingdom 3,923. 

Gravelandcrushedrock? 465 . 9,944 e Norway 7,163; Finland 2,295; 

Czechoslovakia 460. 
eee quarti oo dimension 71 100 -— All from West Germany. 

a „Send other FCC 2,827 3, 028 _. West Germany 2,615; weden 353. 

d other than 5 3 54 _. Italy 50; United Kingdo om 4. 
E ear 
Crude e nauding native and by- 
pi FOdUCL o eno dv cU E 81 12 -— All from West Germany. 
Co rh precipitated, sublimed.. -- m 5 — All from France. 
xi HE: T. 16,662 25,646 s Austria 8.587; North K 1,284; 

Tal 3 soapstone, hyllite . X EU ustria 0 orea 

C, pstone, pyrophy diia is 
Other: Cru le 12,827 10,247 -- Hungary 10,214; West Germany 23. 

FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural. _ - 10 52 -— All from West German 
Carbon black!!! 19,699 31,248 _. Romania 10,286; West Weet Germany 10,158; 
: Sweden 5,018. 

Anthracite thousand tons 21 = 

Bituminous ______________ do 1042 i, _. USSR. 735. 
Gas, natural: Gaseous? million cubic feet__ 212, 184 212,418 -- All from U.S.S.R. 
Peat including briquets and litter 53 77 -- All from Sweden 
Petroleum: 

Crude thousand 42 gallon barrels__ 103,711 100, 077 -. U.S.S.R. 95, 175; Iran 3,014; Algeria 904. 

Refinery products _________ _ do— 25,685 24,841 3) U.S.S.R. 16,536; East Germany 1,047; Ro- 

mania 505. 

PPreliminary. NA Not available. 

Table prepared by by Jozef Plachy. Owing to a lack of official trade data published by Poland, this table E not be 
taken as a compl UNE resentation of this country's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the partner trade countries. 

Official Trade oo of Poland. 

WLess than 1/2 uni 


*World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 


COMMODITY REVIEW 


METALS 


Copper.—Extensive reviews of Poland’s 
copper mining and processing industry have 
been recently published.? These reports give 
significant detail regarding the methods 
and technology being used. 


Poland’s copper ore production came 
from the area between Legnica and Glogow 
in southwestern Poland. This deposit, with 
four large underground mines, Lubin, Polk- 
owice, Rudna, and Sieroszowice, has been 
mined for 25 years with an increase in 
capacity each year. Production growth has 


716 


been based on the development of these 
adjacent mines using highly mechanized 
room-and-pillar mining at depths of 600 to 
1,100 meters. The mines were being worked 
in gently dipping sedimentary formations 
in which economic mineralization covers an 
area of 15 by 35 kilometers and ore extends 
to depths greater than 1,500 meters. Mining 
was being conducted at depths of less than 
1,100 meters in 1985. 

Concentrates from the mines were being 
shipped to the metallurgical center at Glo- 
gow to be processed in one of two smelt- 
ing and refining complexes. The Glogow I 
smelter, which began operation in 1971, 
employed twin shaft furnaces to produce 
60% to 65% copper matte. This matte was 
converted to copper blister in five Hoboken 
siphon converters. Concentrates from all 
the mines were blended to give a feed 
containing an average of 22% copper for the 
shaft furnaces. The facility produced 
190,000 tons of blister copper and 150,000 
tons of electrolytic copper in 1985. 

The Glogow II plant came on-stream in 
1978 utilizing a modified Outokumpu flash 
smelting process. The smelter’s primary 
feed was Rudna Mine concentrate, which 
contained an average of 28% copper. About 
10% of this copper was smelted directly to 
blister in the flash furnace. Output was 
103,000 tons of blister copper and 130,000 
tons of cathode during 1985. 

Each of these smelters used its own 
electrolytic refinery with a capacity of 
175,000 tons per year. The technology em- 
ployed in the refineries differs owing to the 
7 years between the startup of the two 
installations. 

Gold.—Although official Polish sources 
have not reported the output of gold from 
mines or smelters, substantial evidence ex- 
ists indicating gold occurs in important 
quantities as a constituent of both copper 
and lead-zinc ores. The content of these ores 
is such that gold could be economically 
recovered using readily available technolo- 
gy. In addition, several occurrences of dis- 
seminated gold are known to exist near the 
Czechoslovak border. No sales of Polish gold 
have been reported in market economy 
countries, however. The total output of 
Polish gold in 1985 was reported elsewhere 
as being as little as 6,500 troy ounces.‘ This 
small amount is unlikely given the gold 
content of copper concentrate previously 
reported in the Polish press. The estimates 
listed in table 2 reflect the estimated recov- 
erable gold content of copper and lead-zinc 
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concentrates as well as a small allowance 
for the mining or recovery of other gold- 
bearing materials. 

Iron and Steel.—Poland’s ferrous metals 
industry was almost entirely dependent on 
iron ore imports in 1985. Domestic iron ore 
production has come to a near standstill in 
the past 3 years owing to the low quality of 
reserves. These reserves, situated in the 
Czestochowa, Starachowice, and Leczyca re- 
gions, amounted to nearly 700 million tons. 
Details regarding another deposit discover- 
ed several years ago in the Surwalki region 
were released in 1985. The reserves were 
estimated to be nearly 900 million tons 
containing 27% iron and significant quanti- 
ties of copper, nickel, titanium, and vana- 
dium. The 2,000-meter depth of the deposit 
was considered a major obstacle to produc- 
tion, forecast in 1985 to begin in the 1990's. 

Equipment tests were completed at year- 
end at the new rail heat-treatment plant at 
the Katowice steelworks in Ruda Slaska. 
Production of rails began on November 30. 
As a result of the difficulties in the Polish 
economy, construction had been halted in 
1980. Construction was restarted in 1984 
with aid and financing from the U.S.S.R. It 
was planned that the facility will process 
250,000 tons of rails per year. 

Construction continued in 1985 on new 
coking batteries at the Katowice works. The 
work on these batteries was also resumed in 
the spring of 1984 with Soviet assistance. 
The first two of the four batteries were 
scheduled to come on-line in the fourth 
quarter of 1986, with the other two planned 
for production in late 1987. The four produc- 
tion lines, based on the Soviet dry-ex- 
tinguishing" technology, will reportedly 
have a capacity of 1.5 million tons per year. 

Work reportedly resumed on the con- 
struction of a third 3,200-cubic-meter blast 
furnace, also at the Katowice facility. Com- 
missioning was planned for late 1986. 

During 1985, 28 iron and steel enterprises 
were operating in Poland. These operations 
employed about 146,000 persons and used 69 
open-hearth furnaces, 57 arc furnaces, 19 
blast furnaces, 13 induction furnaces, and 5 
oxygen-converter furnaces during the year. 


INDUSTRIAL MINERALS 


Construction Materials.—The output of 
the Bielinek aggregate quarry, one of the 
largest in Poland, continued to dwindle in 
1985. The quarry, about 160 kilometers 
northeast of Warsaw, had supplied 10,000 
tons per day of aggregate to the construc- 
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tion industry until recently. Production in 
1986 was expected to decline to 3,000 to 
4,000 tons daily. Efforts were being made to 
develop new sources of this important raw 
material. Much investigation centered on 
extraction from the Slupsk sandbank on the 
Baltic seabed near Ustka, 100 kilometers 
northwest of Gdansk. 

Sulfur.—Construction began in late Octo- 
ber on a new opencast sulfur mine near 
Osiek in Tarnobrzeg Voivodship. The mine, 
which will be a branch of the Siarkopol 
Mine at Grzybow, will reportedly produce 
over 1.3 million tons of sulfur annually. The 
hot water to melt the sulfur will come from 
the nearby Polaniec powerplant. Reported- 
ly, the mine will go into production in late 
1988 and will employ about 1,500 people. 
The new mine is in the same area as all the 
other major sulfur mines. Mining has been 
conducted in the region since 1980. 

Sulfur was also generated in Poland as a 
byproduct of metallurgy. The Glogow I and 
II copper smelters were the major sources of 
byproduct sulfur recovered as sulfuric acid. 
Based on information regarding the output 
and capacities of these facilities, the esti- 
mates for metallurgical byproduct sulfur 
production previously published in the 
“Minerals Yearbook” for the years 1977-84 
have been revised as follows, in thousand 
tons: 


ü pe it 235 
978 ERES 225 
/ cero oti oca 210 
i. MERE OMEN VR A eae 205 
Figures for 1981-85 are in table 2. 
MINERAL FUELS 


Coal.—Coal mining remained extremely 
important in the economy of Poland. Poland 
remained the third leading exporter of coal 
in the world, and after the declines of 1980- 
82, continued to regain its share of the 
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world and European markets. Plans were 
made to slow the growth in domestic use of 
energy, especially coal, so that coal exports 
can remain at the current level. 

Accidents at Polish hard coal mines 
claimed over 30 lives in 1985. A methane 
explosion at the Walbrzych Colliery in 
December accounted for 18 of those fatali- 
ties. 

Natural Gas.—Poland’s production of 
natural gas was sufficient to supply 50% of 
domestic demand in 1985. The remainder of 
the requirements were supplied by the 
U.S.S.R. The supply of Soviet gas was 
enhanced at yearend by the completion of 
the 269-kilometer pipeline from Kobryn to 
Warsaw. Reportedly, 70 billion cubic feet of 
natural gas will be supplied via this pipe- 
line in 1986. The 700-millimeter-diameter 
line, which opened on December 13, report- 
edly has a capacity of 175 billion cubic feet 
per day. 

Petroleum.—The Petrobaltic joint enter- 
prise of the German Democratic Republic, 
Poland, and the U.S.S.R. discovered petrole- 
um in the Baltic Sea approximately 80 
kilometers from the Polish Port of Leba. 
The oil was reportedly of high quality and 
relatively sulfur-free. Recoverable reserves 
were estimated at 52 million barrels. Polish 
official sources estimated the total recover- 
able reserves in Poland as 750 million 
barrels. This represents seven times the 
Polish annual imports of 108 million bar- 
rels, 93 million barrels of which came from 
the U.S.S.R. 


Physical scientist, Division of International Minerals. 
5 (Warsaw). Feb. 4, 1986. 
Kennedy, A. Poland's Copper Industry. Min. Mag. 
vane), Dr Ead 1985, » DP. 105-111. 
olish Copper. Eng. and Min. J., v. 187, No. 2, 
d. e oe 25.30 


Poland’s Copper Metallurgical Center at 
Glogow. Eng. and Min. J., v. 187, No. 4, Apr. 1986, pp. 38. 


Mining . (London). Poland. Mining Annual 
Review, June 1986 
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The Mineral Industry of 


Portugal 


By Roman V. Sondermayer' 


Modest by world standards, the mineral 
industry of had an uneventful 
year during 1985. Except for tungsten and 
ferroalloy production, production of all min- 
erals and related commodities was of do- 
mestic significance only. Mineral industry 
employment, including processing, ranged 
between 40,000 and 50,000 persons. Major 
events included efforts of the Government 


to develop complex sulfide ores in southern 
Portugal; modernization of two steel plants; 
change of ownership of Sociedade Mineira 
de Neves-Corvo S.A.R.L. (Somincor), closure 
of Borralha tungsten mine; and prepara- 
tions for admission of Portugal into the 
European Economic Community effective 
January 1, 1986. 


PRODUCTION 


Both private and Government-owned 
companies operated the mineral industry of 
the country, but most of the large and 
important companies were Government- 
owned or controlled. Private ownership was 
predominant in the small companies, which 
mostly produced industrial minerals. Ci- 
mentos de Portugal E.P. remained the larg- 
est producer of cement. Empresa Carboni- 
fera do Douro S.A.R.L. produced coal. So- 
mincor was developing a copper mine. 


Sociedade Anglo-Portuguesa de Diatomita 
Lda. produced diatomite. Piritas Alenteja- 
nas S.A.R.L. was the largest producer of 
pyrite. Siderurgia Nacional S.A.R.L. pro- 
duced iron and steel. Beralt Tin & Wolfram 
Ltd. was the largest tungsten producer. 
Quimica de Portugal E.P. (Quimigal) pro- 
duced zinc and planned to construct a cop- 
per smelter. Mining activities for tungsten 
were seriously affected by falling tungsten 
prices. 
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Table 1.—Portugal: Production of mineral commodities’ 


(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985° 
METALS 
Arsenic, white 257 200 180 180 170 
Beryl concentrate, gross weicht 118 12 8 10 10 
soc and tantalite 5 gross 
JJ ͤ K 8 12 6 03 8 = 
is Gre weight. i 487 002 31 785 1,654 1,180 
ross weicht.. 
Metal conte 2560 411 $375 2357 $255 
Smelter, primary and secondary® — — - 8,200 1,500 6,000 8.500 5,000 
secondary |... 4,800 4,600 *4.000 4,600 4,500 
Gold, mine output, metal content 
ounces. _ 10,981 6,788 9,608 *9,100 9,000 
Iron and steel: 
Iron ore and concentrate: 
Gross weight: 
Hematite and magnetite _ — . _ _ — 46 3 rm Tu" UR 
iferous. ss 87,050 27,100 85,500 *86,000 26,000 
17 187,096 27,100 85,500 *86,000 26,000 
Iron content: 
Hematite and magnetite _— — _ _ _ 10 = ze - aim 
iferous. ~~ 18,000 9,214 *11,000 *18,000 12,000 
Total ..------------- 713,010 9,214 *11,000 *18,000 12,000 
Pig iron thousand tons 410 215 855 8178 414 
Ferroalloys: 
Ferromanganes e 65,000 27,100 80,000 29,000 
Silicomanganese? . ~ — —- — - —-— — 18,000 16,000 16,000 15,000 14,000 
Ferrosiliconꝑd̃ 24,000 21,000 22,000 20,000 19,000 
Silicon metal“! ro $2,000 $2,000 80,000 20,000 
F 212 177 2200 200 
„ꝙ)%„ EST 89,200 96,812 108,977 95,200 82,200 
Steel, cruds thousand tons_ _ 551 504 666 687 668 
Lead: Refined, secondary /i 5,800 4,000 6,000 6,000 6,000 
Silver, mine output, metal content 
ounces... _ 88,680 29,532 82,400 28,122 80,000 
"Mine output, metal content 506 410 341 7350 360 
primary and secondary. _ _ _ _ _ _ 900 400 200 *180 200 
Titanium concentrates: 
Gross weit! F400 585 270 164 144 
Content of TiOs. - - -------------- 200 292 185 *82 2 
mine output, metal content 1,895 1,858 1,188 1,498 1,500 
Uranium concentrate: U content 120 180 120 110 110 
Zinc: Smelter, primar 4,600 4,200 ,400 000 
INDUSTRIAL MINERALS 
———M—M————— 1,850 1,800 944 *350 800 
Cement, hydraulic thousand tons. _ 5,697 5,800 6,062 5,589 6,000 
MUNERE mS ĩðV 52,846 50,716 57,276 87,225 92,192 
Refractory... 2. Soe ee 259,852 ,000 223,082 000 240,000 
Diatomite _— - —- ------------------—- 2,690 1,770 1,870 r 1,600 1,600 
Feldspat!!! 44,007 41,921 88,509 *40,000 85,000 
eee 248,587 281,864 249,082 ,000 250,000 
thousand tona. _ 260 250 290 200 210 
Lithium CCC 900 905 545 600 650 
N REN N 8 of ammonia 
5 adui 3 188 *182 185 140 140 
eu 
gross Weit oa 287 *290 281 824 850 
Salt: 
so. a2 oe do- 408 406 428 455 468 
Marie .————— ĩðͤ da 120 *100 *110 *110 115 
Total 2.2252 5.25 221-z do- 528 506 2583 *565 °578 
EM NIS MM 5,480 4,816 4,249 NA NA 
Sodium compounds, n.e.s. 
Sodium carbonate? |. 170,000 170,000 160,000 150,000 150,000 
Sodium sulfat 57,159 757, 000 256, 000 250,000 | 50,000 
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Table 1.—- Portugal: Production of mineral commodities! —Continued 
Commodity 1981 1982 1983 1984P 1985* 
INDUSTRIAL MINERALS —Continued 
Stone: 
Basalt thousand tons. _ 124 171 148 NA NA 
CFC — 98 108 108 NA NA 
Limestone marl, calcite... do 12,598 18,447 8,067 NA NA 
Eve aay ieee ie en ewer ee 883 408 414 NA NA 
pie SOE Sate a EDN Oe ee oa 265 265 NA NA 
Gabbro_ ....------------ do. 189 1 NA NA 
J acs 5972 56813 92218 NA NA 
Ophite ellc oce. - 85 72 NA NA 
PADR IRI CAE a RC et OSPURN do... 116 120 129 NA NA 
Sr a tae es te ie oS do. 587 611 NA NA 
ME a an Ge a ee do- 181 210 NA NA 
Sat do NA 42 NA NA 
Syenite. - ---------~—----- da 4 6 NA NA 
Content of pyritees do 185 116 124 140 145 
allsources Nm 2 2 5 
Total do 187 118 129 144 150 
NBM C 78,572 4,940 5,459 6,822 33.6077 
MINERAL LUKIS AND RELATED 
Coal, anthracite thousand tona. _ 184 179 185 195 287 
Coke, metallurgica 173 159 160 170 170 
Gas, manufactured million cubic feet — 4,180 4,901 5,185 NA NA 
Petroleum refinery products: 
ine __ thousand 42-gallon barrels. . 9,656 7,965 7,860 6,794 6,800 
Jet fuel do- 4,424 8,408 8,688 4,416 4,400 
ee porn AA do 584 895 271 240 250 
Distillate fuel oil... do 15,285 18,800 16,118 18,875 18,900 
Residual fuel oil! do... 22,910 23,596 20,579 20,600 
petroleum gas ______ do- 8,1 2,830 8,016 2,496 2,500 
ied. veu do rg, 6,795 6,161 6,447 6, 400 
Refinery fuel and losses do- 759 410 413 988 3,900 
Total ci os do... 60,555 59,199 59,859 58,880 58,150 


FRevised. NA Not available. 


*Estimated. PPreliminary. 
acabe crates data available Hirough Jung, 1986. 


ported 
Calculated from gross weight at 21.6% Cu. 
“Calculated from gross weight at 50% TiOs. 


TRADE 


The trade balance of Portugal in minerals 
was negative during 1984, the latest year 
for which complete data were available. The 
value of mineral imports, about $2.8 billion, 
accounted for about 36% of the country’s 
total imports. The value of crude petroleum 
and petroleum refinery products topped the 
list of imported mineral commodities, with 
96% of the total, and 28% of total imports. 
Exports of minerals, valued at about $468 
million, were approximately 9% of the 


country’s total exports. Petroleum refinery 
products accounted for about 3% of the 
country’s total exports and close to 38% of 
total minerals exports. Iron and steel prod- 
ucts followed with 2.2% of the country’s 
exports and 24% of the country’s exports of 
minerals. Exports of cement and stone were 
below 1% of total exports; nevertheless, 
their share in the value of exports of miner- 
als was approximately 8% each. 
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Table 2.— Portugal: Exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1988 1984 
ty United Other (principal) 
METALS 
Aluminum: Metal including alloys: 

9 — BOND cae (8 6,920 5,158 pe vat Netherlands 2,091; West 
Unwrought ...-------------- 888 7 — Spain 550; 100; 60. 
8 i 5,692 1219 - Syria 500; Belgium- 196. 

FF oa 
(MB se ee ee ees 8 10 — All to Netherlands. 
"Ore and concen ate inrer p 2,990 1,852 _. Au to Sweden. 
Matte and speiss including cemen 
CODDOE — ot eee 899 252 — All to Spai 
. $ 425 -— France 300; Egypt 100; Netherlands 25. 
C77 Lu 1,001 866 Ll V. 
Unwrou ght 1.171 — Luxembourg Spain 253. 
eee 144 1,788 Belgium Luxembourg 4005 
Iron and steel: 
Iron ore and concentrate: Pyrite, roasted PoS 2,000 ~— All to West Germany. 
Sera: 9,710 9,526 19 Spain 5,947; Netherland 8,756; West 
pu ron ca 1,229 251 Morocco 200; Netherlands 29; Spain 24. 
Ferromanganese |... us 46,078 20,550 France 11,850; Italy 5,990. 
Ferrosilicochromium — — — — — — E 
Ferrosilicomanganese.. ... -- - 59 12 West 19 Greece 
,820 88,5 8,250 est Germany rier 5,900; 
Ferrosilicon — . . . . _.. ~~ - 18,950 6,177 T n 4857 T; Japan 750; 
Unspecifl di 11,228 1 90 ee pn Japan 40 
forms .. .....- 11 15 a 
Bars, rods, angles, shapes, 
sec- 
üoné - ———— occ 91,812 127,976 11 West Germany 45,9 m ep" 
" d xd Lusenibvurg 81,00; U ted Kingdom 
Universals, plates, sheeta.. _ _ — 789 84,967 Romania 11.079; Italy 10, 149. 
Hoop and strip ---------- 5225 147 Ipa 18; W F 
. 302 3,117 = E tad 750: 347. 
— fittings [LIII] 86 ^ dude B og 
Castings and forgings, rough 9,642 8,6566 1,020 United 8,186; eden 1,450; 
concentrate ~- ---------- 1,049 1,048 _. Al to Belgium-Luxembourg. 
including alloys: 
Unwrought - ------------- 44 9 — Mainly to U 
imanufactures __________ 5 29 -— Angola 15; Morocco 9; 4 
.. fai -— 8 __ All to Nether: 
metall -grade — i 4,625 8 
Nickel: including alloys: 
— 1 
— MN i 
un 
ds d = 1,144 6,150 -- United Kingoni M France 781; 
Selenium, elemental... ....-...- "E 1 — All to United Kingdom 
Waste and sweep: 
Mic $10 $25 — All to West Germany. 
Metal incl alloys, unwrought and 
iai A^ E: rare troy ounces _ 56,500 2,200 NA Mozambique 643; Angola 514. 
J 08 48 14 ~- All to United Kingdom. 
Varun 1 3 -- AltoAngola ube? 
Titanium: Oxide zt 20 -- All to Cape Verde. 

and concentrate 1,669 248 1015 J 686; United Kingdom 294. 

Metal including alloys, all forms... — .. — 8 5 = to West Germany. 
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Table 2.—Portugal: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Feldsper, fluorspar, related materials ...... 


— a cm dp cup Gn UD (UP up € Gum) b GUB db XD RE «= «mo 


See footnotes at end of table. 


1988 


17,741 


47 
15,089 


1984 


21,820 


United 
States 


Destinations, 1964 
Other (principal) 


Italy 711; Netherlands 200; France 112. 
All to Netherlands. 


Guinea-Bissau 36; Mozambique 18; 
Angola 4. 
All to Angola. 
127; Nether- 
glands 472; United 152. 
F Kingdom 44: 


io 

United Kingdom 15 Netherlands 10 
er cM Verde 10, m 
ads 58; São Tomé and Principe 


Switserland d amend 
Venezuela 10; Guinea 8. 
id Germany 1,240; United Kingdom 


West Germany Germany 8,1, Italy 6,278; 


etherlands 
5 United Kingdom 18,061; 


5 11,089; 5 


pan 14. 
Cage Verde: 107; Cape Verde 99. 
United Kingdom 781; Italy 42. 
United Kingdom 86; Italy 20. 
West Germany 56; Cape Verde 13; 
geria 1525; 8. 
Sena oa 1,526; France 517; Guinee- 
u 4 
pain 983; Morocco 30; la 3. 
—— 2.000: Lebanon 1 
Ital CN Spain 35,918; Japan 
t 128 DL 149,591; United King - 
Denmark 11 496. 
Spein sin Singapore 41; West Ger- 
Sio Tomé and Principe 173; Cape 
Norway mong iby France 2,280; United 
Gibraltar 12,160; Morocco 2,905; Greece 
2,200. 


All to Angola. 
Morocco 11,472; pan 5,631; Belgium- 
Luxembourg 4,197. 
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Table 2.—Portugal: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 : 
ty United Other (principal) 
INDUSTRIAL MINERALS —Continued 
Talc, steatite, soapstone, pyrophyllite. _ _ _ 82 8 -—- All to Angola. 
Cue erc Mi A E E 430 219 8 Spain 198; West Germany 42; Guinea- 
Slag and dross, not metal bearing 900 22 -- NA 
MINERAL PUNS AND RELATED 
Asphalt and bitumen, natural 664 7 -- Angola 3. 
MN at E tfc 1 879 ee NS rn 
Coal: Anthracite and bituminous 18 10 es to Angola. 
Coke and semicoke |... -- miss 12 16 Anis ; Zeire 6. 
Petroleum products: 
thousand 42-gallon baroi- 1 29 24 Cape Verde 
Gasoline ae 1,688 1,067 58 1 — T m 235: erand 219; 
. 5 a m 2012 2155 217 des Eee 56. 
Duae mam -d o — 1 7 fa a er 8 
Lubri cant do 160 157 PON um Luxembourg 51; : Greece 30; 
Residual fuel oil do... 2,296 1,435 ER Ki NAA 
NA Not available. 
haitaa Ra ogef Plachy. 
Leas than 1/2 unit. 


Table 3.—Portugal: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 
7 rores Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 8,410 1,400 West Germany ar Spain 
Oxides and hydroxid es 6,506 6,371 22 i oer Goma A 6 France 1,967; 
Metal including alloys: " 4 l ie 
Unerought 2277777777772 429b — 2910 II Spain 1) SIE Norway 104 Nether- 
Semimanufactures. _ -—------- 14,259 12,002 25 Spain ; Belgium-Luxembourg 
Antimony: Metal including alloys, all forms 53 82 asad pear P China 15 
Cadmium: Metal including alloys, all forms 2 2 -- NA i 
um: 
Ore and concentrate „ 753 859 NA r Nether- 
| lands 248; ep A 
Oxides and hydroxides |... 152 122 1 wen eran Italy 36; U.S.S.R. 
Metal including alloys, all ſorma 14 6 ($ NA. 
Cobalt: 
Oxides and hydroxide s 7 6 "E lic of South Africa 3; Belgium- 
8 Canada 1. M 
Metal including alloys, all forms ......... 8 9 — Belgium- Shain West Ger- 
man 
Columbium and tantalum: Metal including di 
alloys, all forms, tantalum .. . . _~_- 1 4 ) France 2; Japan 1 
and concentrate 1,080 4,365 — All from Canada. 
Matte and speiss including cement 
incl „ r all „„ 20 (*) (*) 
ee 53 ola NES 188 79 -- Cape Verde 21; Netherlands 20. 
Unwrou cht!!! 18,947 15,071 601 Chile 6,849; Peru 3,759; Zaire 1,000. 
Semimanufactures 12,753 10,577 20 Italy 1,983; France 1,957; Spain 1,925 


See footnotes at end of table. 
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Table 3.—Portugal: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Gold: Metal incl tana 
ee a 


Metal including alloys, all forma 
Molybdenum: Metal including alloys, all 7 
Matte and speias „ 
Unwrought __------------- 
Platinum-group metals: Metals including 
alloys, unwrought — 
Selenium, elemental ._------------ 


See footnotes at end of table. 


1983 


3,378 


470,413 


108,294 
55,179 


100 
104 


1144 
229,813 


115,078 


1984 


29,568 
15,112 
21,928 
18,140 

150 


$2 


3 
21,176 


7,971 


di 


United 
States 


Sources, 1984 
Other (principal) 


Switzerland 5,078; West Germany 961. 

Canada 132,408; Mauritania 121,980; 
Venezuela 120,137. 

United Kingdom 104,616; U.S.S.R. 
10,306; Netherlands 2,233. 

Spain 40,385; Republic of South Africa 
2,582; West Germany 1,489. 

Spain 172; Bulgaria 100; West Ger- 


"Me asl Norway Hi. Fab 


20. 
United Kingdom 8; West Germany 2. 


Pn te France 16,818; West Ger- 


KIT IL MI Belgium- 


Luxembourg 28,262; East Germany 
— 12,601; Belgium 

10,986; France 8,781. 
P 18,170; many Te 1 ,095; 


1175 Hadan yr n 
Germany ; France 8,422; 
Spain 76 3 


NA. 
West Germany 544; Spain 46; United 
Kingdom 7. dd 


NA. 
cti ae Morocco 5,299; Spein 
United Kingdom 36; France 9; Spain 2. 


NA. 
NA. 


lic of South Africa 17,232; 
16,631; Ghana 16,607. 
Netherlands 507; Belgium- 
. urg 506; Ireland 100. 
Spain 255; Algeria 179. 
West Germany 1. 
Norway 2. 


NA. 
Canada 79; Zimbabwe 57; Finland 46. 
West Germany 124; Finland 110; 


United Kingdom 6,190; France 1,191; 
West Germany 368. 
United Kingdom 2; Sweden 1. 
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Table 3.—Portugal: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Waste and sweepings — 
Metal including alloys nwrought and 
un 
thousands troy ounces. — 


1988 


1984 


United 
States 


Sources, 1984 
Other (principal) 


„FF United 
Kingdom 1 


5 


e 


d Netherlands IE o 
"Tuzembourg 8i; U ted Kingdom 
1,880; United 1 
pm e 


Brazil 1 Mexico 18,125. 
5 — ; Norway 211; 


biais : 118 72 
hited Kingdom 51. 


Italy 228; Spain 112; Greece 40. 
West 8 : 
Sermeny 12; Austria 98; 
West Germany 511; France 69; Nor- 
way 67. 


West Germany 87. 


GL AE Linien HR Ces 


West Germany 248 ; Spain 169; France 


Brest ay I Sp 24 
Nano S 


9 
RAT » Spain 2.869; United 
United 
Spain i. Kingdom 6,425; 
Denmark 65. 


Netherlands 11,697; Belgium- 
Luxembourg 1,490; Switserland 508. 


NA. 
Spain 2,819; France 826. 
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Table 3.—Portugal: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
1983 1984 " 
add Unita Other (principal) 
INDUSTRIAL MINERALS —Continued 
Feldsper, fluorspar, related materials 2,544 2,181 NA * 
Fertilizer materials: Manufactured: 
jn A man amp ens 57,861 44,475 11,008 Libya 11,288; Poland 7,911; Trinidad 
Nitrogenous 16,827 51,659 e x 1 18 215. Netherlands 
reer f a 10.409, West 0 
Phosphatic ..----—---------—— 120 1,080 8 France. 
Potamsic ² AAA en mmm Reim 74,686 69,711 -- israel i em 24,080; East Ger- 
many À 
Unspecified and mieddd 14,216 16222 9 5206; W 581 
Graphite, natura] dil 44 “is 95 917 : 8 : 
Gypsum and plasterrt 84,060 87,428 NA ^ isses 7,890; West 
Iodine ——————— mcm Xe 20 11 -— Japan 10. l 
11111; ¹ A 1,055 184 -- Spain 720. 
"€ compounds: 
te, crude... ---------- 882 98 NA Netherlands 36; Austria 22; West Ger- 
Oxides and hydroxides .---------- 4,529 8,528 8 United Kin Se ae 2,459; Spain 379; 
Crude including splittings and waste 820 283 EE 8 
Worked including agglomerated split- 
ting na x ĩ˙ a ee 12 14 @) 5 4; Belgium Lurembourg 
Nitrates, crud LL LL 2L l2 lll 1,018 1,086 -—  Chilel ,000; West eer" Ag 
Phosphates, crude... -- -----—- 1,868 864,752 — 21,885 Morocco 339,917; TER A Germany 
Phosphorus, elemental |... . 16 20 — United Kingdom 12; 
A 5 1144 1.5878 West Germany 1,006; Spain 612; 
oS OUT m United Eigen 128 
Potassium salts, crude . 8,800 ER 
and semiprecious stones other than 
Natural value, thousands. 788,014 $6,779 TET Eran $91; West Germany $7. 
Synthetic _......__.___- OME 18112 $89 aon est Germany $8. 
Pyrite, unroested 2... 8 204 ae Spain 201. 
Salt and brinaeaeassssQq UU 20,817 205 a etberiands 120; ir Germany 70; 
gre 8 8 United Kingdom 2. 
Stone, sand and prave — ^ zi 

Crude and partly worked 283 291 58 11 46. 

Worked- oe 242 809 -— Spain 251; Italy ae Belgium- 
Dolomite, chiefly refractory- grado 7.249 4.872 NA Qr ien United Kingdom 1,094; 
Gravel and crushed rok 325 782 7 France 622; Sweden 88. 

other than dimension .........— 8,500 4,500 _— All from France. 

qu qu S E 238 i M NA peri Ebro 16. LESS; " 

mn... VVV 

Crude including native and 
SOM CR E nce 28,698 16,958 dt rrr onde Tas ; Spain 112. 
precipitated, sublimed ... 2 11 — All 
Sulfuric acid 1.521 98 ee (— 58; Belgium Luxembourg 
Talc, steatite, soapstone, pyrophyllite |... 4.778 5,08 218 France 8,129; um Lurembourg 
1,018; Norway 1. 
Vn. es 426 1,154 Spain 727; Finland 104; Italy 82. 

Slag and dross, not metal bearing 160,783 a 


See footnotes at end of table. 
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Table 3.— Portugal: Imports of selected mineral commodities! —Continued 
| (Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1988 1984 ; 
veg Other (principal) 
MINERAL IUEI SAND BELATED 
Asphalt and bitumen, natural 901 145 18 8 572; France 
— 11,509 7,401 8 Spain a France 2 2,276; West Ger- 
Coal: Anthracite and bituminous . . — — _ _— 426,828 478,674 224,781 Poland 755495 Republic of South 
Coke and semicoke ___--—-------—- 1 United Kingdom 11,278; Netherlands 
56,206 44,54 (*) riii France 6T 
Peat including briquets and litter... 1,987 2,498 zc est Germany 1,187; United Kingdom 
Petroleum: 
Crude .. thousand 42-gallon barrela. .. 58,068 55,086 -— Saudi Arabia 18,881; Iran 6,870; 
Nigeria 6,212. 
Liquefied petroleum gas_ do 8,008 8,272 155 United Kingdom 1,770; Notherlands 
Gasoline do- 8,708 4,242 ($ Sandi Arabia 1,066; Spain 784; Kuwait 
Mineral jelly and wan da 10 41 (*) Spain 25; rra dics i m 
Kerosene and jet fuel |... do- 101 58 ($ . Notherlands 10; France 4. 
Distillate fuel oil -.- da 646 969 ES in 442; 142; Rast Germany 
Lubricants... .-- do- 221 228 8 France Kat Germany 2I, 
Residual fuel oi] ____._ da- 8,186 10,188 85 TA Tai Y, Frane 2974; N 
Bitumen ana other residues 
do 177 826 aoe — eee 
Bituminous mixtures do 112 67 @) Spain 49; Netherlands 6; ; United King- 
Petroleum oe da 112 99 99 West Germany (*); Spain (9). 
"Revised. NA Not available. 
Table by David Ellis. 
Leas than 1/2 unit. 
COMMODITY REVIEW 
METALS the economy of the region and of the coun- 


Copper.—The Neves-Corvo Mine, under 
development near Castro Verde in southern 
Portugal, changed ownership during 1985. 
With permission from the Government of 
Portugal, Rio Tinto Zinc Corp. Ltd. pur- 
chased the 49% interest held by two French 
companies, Compagnie Penarroya S.A. and 
Compagnie Francaise des Mines. After the 
transaction, Somincor, the operating com- 
pany at Nevee-Corvo, was under the control 
of two owners, the Government of Portugal, 
with 5196 of the total, and Rio Tinto, with 
49%. Development of the Neves-Corvo Mine 
continued under difficult conditions. 
Ground movement halted sinking of the 
main shaft and there was poor ventilation 
and very high influx of water. Consequent- 
ly, production startup at a rate of 1 million 
tons per year of ore was rescheduled for 
1989 

Quimigal continued to study the impact 
that construction of the proposed copper 
smelter and refinery at Sines would have on 


try. The new smelter was planned to pro- 
duce 100,000 tons of refined copper per year. 
In addition, facilities at Sines would annual- 
ly recover 30 tons of silver, 150 kilograms of 
gold, and 400,000 tons of sulfuric acid. Rio 
Tinto's participation in the development of 
the Neves-Corvo copper mine raised the 
possibility of treating the concentrate at Rio 
Tinto's smelter and refinery at Huelva, 
Spain, about 170 kilometers east of Neves- 
Corvo. Nevertheless, at yearend, it appear- 
ed that the Government of Portugal was 
determined to go ahead with the Sines 
smelter. 

Iron and Steel.—Siderurgia Nacional re- 
vised its previously announced ambitious 
development plans for the integrated iron 
and steel plant at Seixal. Under the re- 
structuring plan, approved by the Govern- 
ment of Portugal in the late fall of 1985, the 
company will install a 400,000-ton-per-year, 
six-strand Scholemann-Simag continuous 
caster, a billet reheating furnace, and 
a modernized coiled product line. The 
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six-strand continuous caster is expected to 
replace the 150-000-ton-per-year Danieli bil- 
let caster, in operation since 1970. Changes 
in the restructuring plans resulted, howev- 
er, in surpluses of equipment. This equip- 
ment, some of which was not paid for, has 
been stored in Seixal for more than a year. 
Nine companies from Japan, headed by 
Kenematsu-Gosho, finally agreed to pur- 
chase some of the warehoused equipment 
for about $84 million and pay off the suppli- 
ers. The Government of Portugal will reim- 
burse the Japanese companies in 18 years 
for payments beyond the value of the equip- 
ment. At yearend, the management of Si- 
derurgia Nacional was examining the possi- 
bility of also selling two new 12-ton Linz- 
Donawitz converters and a blast furnace 
storod at Seixal. 

Gold.—British Petroleum Ltd. (BP), Rio 
Tinto, and Newmont Mining Corp. contin- 
ued to prospect for gold in the area of 
Portel-Montemor. In addition, Newmont 
started to search for gold in the area of “3 
Mines" near Jalles. 

Pyrite. Development of a new ramp at 
the Aljustrel Mine situated in southern 
Portugal was hampered by ground control 
and water problems. Final decision on the 
future of the Aljustrel operation awaits 
results of a feasibility study in progress at 
yearend. 

Tin.—The Belgian company Geomina 
S.A. completed a preliminary study on a 
low-grade tin deposit at Arangela near Fun- 
dao, which reportedly has large reserves. A 
Portuguese company, Miriamque, reported- 
ly started production of small quantities of 
tin concentrates at Massueime. The only tin 
smelter in Portugal was a small plant at 
Mangualde operated by the Nouva Empresa 
Estanifera de Mangualde. Estimates set the 
smelter production between 400 and 500 
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tons of tin per year. Disruption of the world 
tin market, caused by the problems between 
the International Tin Council and the Lon- 
don Metal Exchange, seriously affected 
small producers in Portugal. Some produc- 
ers will have to close operations owing to 
the resulting low prices. 

Tungsten.—Borralha tungsten mine, the 
second largest tungsten producer in the 
country, and three small mines closed 
down. Low tungsten prices on the world 
market were the principal reason for 
closures. Diamond drilling started on a 
tungsten deposit at Gois. The Government’s 
General Direction of Geology and Mines 
financed and conducted the operation. Rio 
Tinto continued its exploration of a schee- 
lite deposit near Tubuacao. 


INDUSTRIAL MINERALS 


At the Alhandra cement plant, work on 
modernization continued. The existing kiln 
was converted from the wet to the dry 
process. When a five-stage preheater is 
completed, cement production should reach 
2,500 tons per day or about 800 tons per day 
higher than at present. 


MINERAL FUELS 


Portugal remained almost totally depend- 
ent on imported energy sources. Coal, hy- 
dropower, and uranium were produced in 
the country, but quantities were modest by 
world standards. 

The main shaft at the only coal mine in 
the country was deepened and mining of the 
deeper coalbeds started in the spring of 
1985. In addition, possibilities for starting a 
new open pit mine with a capacity of 
100,000 tons per year were studied. 


1Physical scientist, Division of International Minerals. 
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The Mineral Industry of 
Romania 


By Walter Steblez! 


Romania's centrally planned mineral in- 
dustry maintained the production of both 
nonferrous and iron ores but in quantities 
that were insufficient to meet the needs of 
industry. Domestic output of iron ore was 
about 12% of consumption, and those of 
copper, lead, and zinc was approximately 
60%, 75%, and 70%, respectively. Produc- 
tion of industrial minerals was sufficient to 
meet the needs of both industry and the 
export market. Romania had to import 
greater quantities of crude oil to feed its 
large refinery capacity because of a decreas- 
ing output of petroleum. 

The country’s economic development in 
1985 was disrupted by harsh weather 
conditions—summer drought and a cold 
winter—which resulted in electric power 
shortages. Most planned targets were not 
achieved. Compared with those of 1984, 
industrial production grew by 4.9% as 
opposed to the planned 7.5%, and productiv- 
ity in industry grew by 5.0% instead of the 
planned 14.7%. The mineral industry’s in- 
vestment projects during the year included 
the startup of the No. 2 cold strip mill at the 
Galati steel complex and the first coking 
battery of the Calarasi iron and steel works. 
Mine development continued throughout 
the year at the Rosia Poieni copper mining 
and beneficiation complex and at the Cali- 
mani sulfur deposit at Suceava. 

Government Policies and Programs.— 
Romania’s seventh 5-year plan came to a 
close at yearend. Owing to overly ambitious 
centrally planned targets, few goals were 
achieved over this period on either an 
annual or a 5-year basis. Indicative of this 
are the actual 1985 results compared with 
the planned targets set at yearend 1980:* 
Coal—planned, 85.6 million tons, actual, 
43.6 million; petroleum—planned, 12.5 mil- 


lion tons, actual, 10.7 million; natural gas— 
planned, 1.09 trillion cubic feet, actual, 0.99 
trillion; steel—planned, 18.2 million tons, 
actual, 13.8 million; electric energy— 
planned, 82.5 billion kilowatts, actual, 71.8 
billion; cement—planned, 15.6 million tons, 
actual, 12.2 million. 

Most indicators, cited above, showed that 
1985 production was actually below that of 
1980. The production of crude steel was at 
about the same level as in 1980. Only coal 
showed a significant increase over the 1980 
production level, although its calorific value 
had reportedly declined over the 5-year 
period. For the 1981-85 period, the average 
annual increases for the mining, metallur- 
gical, and tool industries were 2.6%, 2.1%, 
and 5.6%, respectively. Growth of the min- 
ing and metallurgical sectors was below 
planned norms. The contradictions between 
legislated centrally planned norms and ac- 
tual results stemmed from policies aimed at 
accelerating the growth of heavy industry, 
requiring heavy borrowing and infusions of 
foreign technology, coupled with initial dif- 
ficulties of servicing debts owed to foreign 
lenders, owing to low efficiency, systemic 
bottlenecks, and low marketability of most 
of Romania's industrial products. To main- 
tain solvency, the Romanian Government 
instituted a policy of reducing hard curren- 
cy imports while increasing exports at all 
costs. The main impact of these policies on 
the mineral industry was an increased ef- 
fort to maximize self-sufficiency of domestic 
raw material production. Massive capital 
outlays were expended for the development 
of low-grade deposits of nonferrous metals, 
sulfur, coal, and offshore petroleum and gas 
deposits. Several of these deposits were 
determined to be uneconomic or marginally 
economic only after considerable capital 
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expenditure during the 1981-85 period. 
Also, shortages of consumer goods and the 
deterioration of working conditions at 
mines and other enterprises resulted in a 
marked decline in production efficiency, 
resulting in the militarization of the man- 
agement of several sectors within the min- 
ing, power generation, and transport indus- 
tries.“ Moreover, to provide necessary raw 
materials for the country’s fabricating in- 
dustries, the Romanian Government, when- 
ever possible, sought barter arrangements 
that offerod technical assistance to develop- 
ing countries in exchange for mineral ores 
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and fuels. 

The Romanian Government's plan for 
1986-90 again set ambitious tasks, stipulat- 
ing a 7.5% to 8.3% average annual increase 
in industrial preduction and 5-year in- 
creases in the production of steel and coal to 
be 45% and 150%, respectively, compared 
with 1985 output levels. The annual plan 
for 1986 indicated a 996 increase in industri- 
al output compared with the 1985 level; the 
output of coal, cement, steel, natural gas, 
petroleum, and electricity was to rise 46%, 
85%, 19%, 14%, 18% and 8%, respectively. 


PRODUCTION 


Production shortfalls in Romania’s min- 
eral industry in 1985 were attributed to 
inefficient delivery of spare parts and equip- 
ment to the mining sector and inadequate 
management. In the first quarter, only 69% 
of the required equipment and assemblies, 
including excavators, dumpsters, and large- 
capacity conveyors, were deliverod to the 
lignite mines and quarries. In many in- 
stances key spare parts and subassemblies 
were not delivered at all, causing large 
stockpiles of unusable equipment to grow at 
mine sites and 1 areas. Failure to 
complete planned excavations at mining, 
metallurgical, and coking plant construc- 
tion sites during the year resulted in start- 
up delays and production shortfalls. In part, 


this was attributed to shortages of qualified 
construction and equipment assembly and 
installation workers.“ The policy of increas- 
ing domestic production of minerals and 
fuels at all costs required development of 
new and existing mine facilities, resulting 
in increased gross mine output but with 
decreasing ore quality or calorific values; 
this in turn required larger outlays of capi- 
nee for beneficiation. The labor conditions at 

y mining sites had worsened during the 
1981.85 period and led to an exodus of 
skilled employees to other industries. In 
1985, militarization of various mining sec- 
tors and decrees limiting worker mobility 
were instituted to limit the outflow of key 
personnel. 


Table 1.—Romania: Production of mineral commodities! 


Commodity? 1981 1982 1983 1984? 1985* 
METALS 
Aluminum: 
Bauxite, gross weight 712,000 i 650, 620,000 600,000 
Alumina, calcined, weht 540,000 514,000 512,000 552,000 480,000 
Ingot including alloys: 
Primar: k 242,000 208,000 228,000 244,000 220,000 
Secondary _......- ~~ ___ 18,000 720, 000 21,000 20,000 21,000 
z p LT 260,000 1228, 000 244,000 264,000 241,000 
Bismuth, mine output, metal content 80 80 80 80 80 
Cadmium, ,, . 85 80 80 75 15 
e output, metal content 27,000 26,000 27,000 25,000 26,000 
Smelter: 
r,, $9,450 85,000 84,000 82,000 332,963 
,,, . pede ceo 4,000 4,000 6,000 6,000 7,000 
Total ulum ddnde 43,450 39,000 40,000 38,000 89,963 
Refined, primary and secondary* ----— 60,000 50,000 47,000 45,000 46,000 
Gold, mine output, metal content* _ troy ounces... 65,000 65,000 ,000 65,000 65,000 


See footnotes at end of table. 
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Table 1.—Romania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity” 1981 1982 1983 1984" 1985° 
METALS —Continued 
Iron and steel 
Iron ore: 
Gross weight thousand ton 2,804 2,146 : 1,916 2,100 
Metal pbc oa (26% Fe) — do 600 560 517 4 546 
72S ee ices do- 8,857 8,687 8,190 9,557 8,100 
Steel, crude . 3 late eee DEP 18, 18,056 1 14,487 18,800 
8 EEL ee ERU EE EON 86,000 89,000 42,000 45,000 44,000 
Ferrosilicon |... 22 ----- 42, 45,000 48,000 50,000 
Ferromangan ese 70, 000 75,000 80,000 87,000 80,000 
Silicomanganese ____________ _ 83, 85,000 88,000 41,000 89,000 
Silicon metall 8,300 8,600 8,800 4,100 8,800 
5 , A 
thousand tona. 1,200 1,200 91,100 1,200 1,200 
pee and tubes da 1.422 1.411 1,507 1,500 
Rolled produe tis da T9,549 9,346 9,179 10,829 10,500 
Mine output, metal content 25,000 27,000 80,000 80,000 80,000 
Metal, smelter: 
Se eens ee eels 340,665 40,500 40,000 797,000 89,000 
Secondary ..--.--------2-2222-2-2- 95,000 5,175 9,298 8,917 39,969 
Toal > oe ee Seek. 45,665 45,675 49,298 45,917 48,969 
8 
Gross weight _______ - 228 220 312 264 250 
Concentrate: 
Groes weint do. _ 57 55 78 66 64 
Metal content do 17 17 23 20 19 
Silver, mine output, metal content 
— thousand troy ounces. — 850 850 820 810 810 
Mine output, metal con FF 50,000 45,000 45,000 44,000 43,000 
Metal, smelter, primary and secondary ..... 45,217 39,800 42,000 41,000 40,000 
INDUSTRIAL MINERALS 
Barite?__——------------—-—---- ee 79,000 78,000 78,000 75,000 75,000 
Cement, hydraulic thousand tona. .. 14,746 14,995 18,968 14,016 12,200 
Bentonite 176,000 175,000 177,000 180,000 180,000 
Kaolin.- ——— na o Ecc er 410,000 410,000 410,000 410,000 410,000 
Diatomite® ________________________ 290,000 290,000 290,000 800,000 290,000 
Feldspar?’ — . cer un 84,000 84,000 85,000 85,000 86,000 
Fluo Ae Sap peta A ge See OR 20,000 20,000 20,000 20,000 20,000 
Graphit 12,500 12,500 12,500 12,500 12,000 
e oe ee eel 1,680 1,680 1,680 1,650 1,620 
Limo -oaa a oree thousand tona. __ 8,142 8,792 8,623 8,848 8, 
Nitrogen: N content of ammon ia do... 2,381 12,587 2,727 2,861 2,700 
Pyrites, gross weight do... 980 980 930 930 930 
Salt: UEM MMC 
C. AA do- 2,018 1,902 1,888 1,874 1,800 
Other ____________________ DNE 8,020 2,854 2.758 : 2,800 
/ nis do... 5,083 4,156 4,596 4,874 4,600 
Band" a i y . 88 do 2,900 2,500 2,500 2,500 
Sodium compounds, n. e. s.: 
E aCe Ü SR EREE do. _ - F767 760 745 805 800 
Sodium carbonate, manufactured, 100% 
NazCOs basis da 926 870 788 912 900 
Sulfur: 
S content of pyr its da 300 200 200 200 200 
Byproduct, all source do... 150 150 150 150 150 
„„ cde da- 450 350 350 350 350 
Sulfuric acid do- 11,814 71,900 1.941 1.915 1,900 
Tal acm c exin v E Ae EEE UE 65,000 65,000 66,000 65,000 65,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 104,858 102,000 101,166 106,900 107,000 


See footnotes at end of table. 
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Table 1.—Romania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985* 


MINERAL FUELS AND RELATED MATERIALS 
—Continued 


Anthracite and bituminous 
thousand ton 9,826 9,658 10,629 10,653 11,000 
Brown Leese eee ewe TIR 124 714 TT 
Lignite _......... pees 29,014 $1,061 87,357 86,319 86,000 
Total 3c 8 da 89,564 41,483 48,159 41,199 41,800 
Washed uced from above): 
Anthracite and bituminous: 
or coke and semicoke production 
ees 2,391 2,244 2,618 2,903 2,900 
For other uses — 4,944 5,175 5,555 5,000 
PE E E a EE do 674 731 782 700 
Lignite oe ee 8 kn 27,955 29,996 ; 85,040 85,000 
Total! do 86,927 87,858 44,522 44,280 43,600 
Coke 
UBICAR haue cecus aw do 2,988 3,513 4,268 4,849 4,800 
Other? os to m SES 450 
JJ oats etc aan IR NEN do- 8,963 4,718 5,299 5,250 
Fuel briquets (from brown coal) do- 790 130 750 750 750 
natural: 
TOSS: 
Associated million cubic feet 274.042 310,663 866,813 881,431 880,000 
Nonassociated. - ----------- da- 1,088,879 1 ,010, 706 978,888 991,743 990,000 
Total ee Cs ee ee do 1,807,421 1,821,869 1,845,701 1,879,180 1,870,000 
Marketeddf!!!!!!ſßñl do- 1,200,000 1, 010,706 1,100,000 71, 127,000 1,110,000 
Petroleum: 
As reported 11,644 11,742 11,593 11,453 10,700 
Converted .. thousand 42-gallon berrela _ 88,769 i 86,585 i 
Refinery products: 
Liquefied petroleum ga do... 2,807 mes *2,900 *2,900 8,000 
Gasolines do- 42,381 *42,500 49,861 45,228 45,000 
Jet fuel and kerosene . do... 7,200 91,800 j 91,900 7,000 
Distillate fuel oil |... — 50,265 *49,000 48,042 50,795 50,000 
Residual fuel olli „ da- 56,244 55, 53,167 54,079 54,000 
hat a a do- 4,000 8,500 ; à 8,000 
ricants do- 4,207 94,000 9,927 93,950 4,000 
Total ec do. ...— 167,104 *164,100 161,703 167,252 166,000 


*Estimated. Preliminary. ‘Revised. 

Includes data available through Sept. 80, 1986. 

In addition to the commodities listed, antimony, asbestos, and a variety of crude construction materials are produced, 
pu output is not reported quantitatively, and available information is inadequate to make reliable estimates of output 


"Reported figure 

“Estimated series were based on published data on concentrate production. 

5Romanian souross do not indicate whether refinery fuel is re rted as a part of the listed product yields. Moreover, 
additional Minor products may be produced but are not listed in cial sources. 


TRADE 


The U.S.S.R. remained Romania's chief for Mutual Economic Assistance (CEMA) 
trading partner, accounting for over 17% of amounted to over 16%. The Soviet Union 
the country’s total export. Trade with the was Romania’s chief supplier of mineral 
rest of the member countries of the Council fuels and other mineral raw materials. Ap- 
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proximately 60% of Romania’s imports of 
iron ore and pig iron, 80% of coke imports, 
and 40% of the imports of ferroalloys came 
from the Soviet Union. In exchange, Roma- 
nia exported industrial machinery and vehi- 
cles and participated in the development of 
mineral projects, particularly iron and non- 


ferrous metal mining and smelting, in the 
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U.S.S.R. Romania also continued to pro- 
mote barter-based commercial arrange- 
ments outside CEMA. Agreements were 
negotiated during the year with Australia, 
Ghana, India, and Venezuela for products 
such as iron pellets, iron ore, and manga- 
nese, in exchange for deliveries of Roman- 
ian equipment and technical assistance. 


Table 2.—Romania: Apparent exports of selected mineral commodities' 


Commodity 1983 
METALS 
Aluminum: 
Ore and concentrate 22,181 
Oxides and hydroxidees ae 
Metal including alloys: 
Unwrought.------------- "121,600 
3 12,683 
ium: Oxides and due 251 
: Metal including alloys: 
Unwrought ________________ 719 
a n 1 t 
Gold: Metal including alloys, unwro 
and partly wrought ...... ounces. . 611 
Iron and steel: Metal: 
BORD. uu — 88 254 
Pig iron, cast iron, related materials 1,102 
Ferroalloys: 
Ferrosilicomanganese — — — — — — — iras 
Ferrosilicon n 126 
U ified ͤ 2,175 
Steel, form 165,000 
Bars, rods, angles, shapes, sections 
tons_ _ 781 
Universalis, plates, sheets ja 
Hoop and strip. _ - do... * 
accessories doo ($) 
Wib e oun NA 108 
Tubes, pipes, fittings _ do 3374 
Castings and forgings, : 
Leed: Metal including alloys, semi- m 
Platinum-group metals: Metals including m 
and t 
— AU 
ver: 
Metal including ell , UNWTO: t gi 
oye, un 
Tin: including alloys, scrap es 2270 
Zinc: Metal including alloys, unwrought - 8 
Other: Base metals incl alloys, all 
555 Vu 19,087 
INDUSTRIAL MINERALS 
An t: at "T 
Dust powder of precious semi 
precious stones incl diamond 
value, = $1,125 
Grinding and polishing wheels and 


See footnotes at end of table. 


Destinations, 1984 
1984” 
ere Other (principal) 
NA 
20 m All to France. 
Al to Italy 
3122 400 701 Poland 23,097; France 18,062; 
18,887 9,840 mehr S Rn 1,618. 
323 270 est 40; Japan 
5,179 - Poland 4,879; France 300 
1,183 -- All to West Germany. 
52 Pakistan 47; Algeria 2. 
225 — All to West Germany. 
790 _ Y via 664; Spain 71; Italy 
352 __ West Germany 252; Sweden 100 
671 8,250 est 421 
„ Atodan., 
715,000 1704 Japan 28,792, Y 22.941; 
fealy 17,514. * 
1,077 2 West 54; Y via 
29. anei Bd l 
1,178 172 Japan 308; West 78. 
E tence 
(3) __ Mainly to Algeria. 
106 () West Germany 12; Malaysia 5; 
3956 54 Poland 56; West Germany 22. 
8 ) West Germany 2. 
8 __ Alu to Algeria. 
NA 
NA 
$258 Al to Yugoslavia. 
70¹ B5 West Germany 451; Thailand 
11,808 --. NA. 
$605 $52 Belgium-Luxembourg $551. 
5 _. Algeria 3; West Germany 2. 
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Table 2.—Romania: Apparent exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
| Destinations, 1984 
Commodi 1983 1984P : e: 
y gares Other (principal) 
INDUSTRIAL MINERALS —Continued 
crude __ ~~~. = 646 -— West Germany 599; Italy 47. 
Barite and witheri too 202 125 — All to France. 
Boron: Oxides and acids 107 561 -— Yugoslavia 459; Japan 101. 
F tons. _ 32 490 32,164 _. Algeria 299; Saudi Arabia 89; 
Clays, crude... ~~~... c 2 — All to Italy. 
Diamond: 
Gem, not set or 
ue, thousands. _ M $31 — All to Belgium-Luxembourg. 
Industrial stones do- 3107 $422 "- Do. 
Diatomite and other infusorial earth .. .. — 20 NA 
Fertilizer materials: ufactured: 
Crude, nes ... LLL Lc E 8,024 — All to Saudi Arabia. 
Manufactured: 
Ammonia. .. thousand tons 11 16 _. Greece 8; Y via 8. 
ipo ous ~_-_____ do. .-- "1,858 21,512 618 3 ae Y 108. T 
Lo. PPM S ungary 25; ve 
Potassic. ------—---— AES 6 — All to Saudi Arabia. 
Unspecified and nd s 22.011 22,833 z= iland 124; "HD k 55; 
8 laster -LLI 16,100 16,872 E All to H — 
F S yr — Alto Poland 
Nitrates, crude |... LLL ccc 16 NA 
i ts, mineral: Iron oxides and 30 a 
Precious and 5 stones other 
value, thousands Belgium-Luxembourg $61. 
Salt and brine... 22-2 __ sab tee EM ep " 11177495 ary 416,861; Yugoslavia 
Sodium compounds, n.e.s.: Carbonate, 
manufacturdti 2977, 700 2473, 600 2 1149 ce 57,073; er. "ig 
Stone, sand and ri dani Dimension stone: 
Lc eves 162 8,812 266 Hungary 2,988; Japan 40. 
Worked _----—-----------— 9,248 9,949 NA West Germany rte A 
Other: CrulWe 2--- oe 162 — West Germany 183; France 23. 
MINERAL TIS AND RELATED 
Carbon blackkkk 324,900 224,800 ene Poland 10,286; Czechoslovakia 
Coal: 
Anthracite and bituminous... 2,900 11,878 — All to Italy. 
Briquets of anthracite and bituminous | 
„ US = 46,410 46,410 
Coke and semicoke... ---------- 88 -- All to Italy. 
Gas, natural: Gaseous 
million cubic feet 27,068 2706 — All to Hungary. 
Peat incl briquets and litter 637 171 — All to Austria. 
Petroleum products: 
Liquefied um gas 
on barrels. . 50 NA 
!.. te do... 228,674 231,151 11,704 France 1,598; Spain 916. 
Mineral jelly and wa da 228 220 zi 5 Italy 8; Thailand 2. 
Kerosene and jet fuel |... do- 615 102 an Tee Slogan y 20. 
fuel oil |... ONES 317,106 220,257 420 Haly 16% 16,050; 
Lubricants. --------—--— do- 21,487 21,044 NA Austria d 295.1 United AMO 18. 
Residual fuel oil ..... do 396 487 373 Italy 9,478; United Kingdom 
7,178; Austria 636. 
Bitumen and other residues do- 7 13 — A 
Petroleum coe do- 21,048 e 


Italy 128; West Germany 38; 
unspecified 867. 


NA Not available. 
taken as a com e 


tation of this try's mineral trade. 


Unless otherwise 


data have been 


PPreliminary. 
"Table prepared by Jozef Plachy. Re MM OL Us COPS SROUI bot be 


compiled from ations 
— 


tions information and data published by the partner trade countries. 
Romania. 
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Table 3.—Romania: Apparent imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1988 1984P i ] 
8 Other (principal 
METALS 
Aluminum: 
Ore and concentrate 534,609 704, 760 oe 12:118; Wetherands 201,109. 
Oxides and hydroxides --------- 14,445 aa Yuselavia Lh 12,718 
Metal including alloys 
nwrou ght 900 _._ All from H 
Semimanufactures 745 2,317 e» Hungary 1,781; 234; West 
Germany 158. 
Cadmium: Motal including alloys, all 
y.. 32 — All from Japan. 
Chromium: 
Ore and concentrate 62,414 292 _. All from West : 
3 ee 5 1 2 ~- France 1; United Ki 1. 
Oxides and hydroxides ------ 9 6 _. All from Netherlands. 
Metal including alloys, all forms 28 12 o * 10; West Ger- 
Copper: 
Gre and concentrate 9750 NA 
Oxides and hydroxides |... 25 20 _. All from West Germany. 
Metal including alloys 
Unwrou ght 23, 748 17,489 _. Poland 11,568; Chile 5,900. 
Semimanufactures 7,942 7,280 -- Poland 5,748; West Germany 635; 
Gold: Metal including alloys, unwrought 
and y wrought ... -troy ounces. . 96 258 _._ West Germany 256; Japan 2. 
Iron and steel: | 
Iron ore and concentrate excluding 
roasted pyrite __ thousand tons . 314,477 314,968 -. USSR. Lent; Algeria 100; unspeci- 
Metal: 
Sap ce ⅛ UA eU err 80 NA 
Pig iron, cast iron, related 
materials? |... 212,800 169,800 _. NA. 
Ferroalloys: 
Ferrochromium 1.200 259 _. All from West Germany. 
Ferromanganes e 54,000 58,000 -- NA. 
Ferronickel |... 13 81 _. All from West Germany. 
ilicon_---------- 21,405 20,120 -- All from U.S.S.R. 
Silicon metal ae -- All from Spain. 
U ec 12,022 15,142 -- NA. 
Steel, primary forms — ~~ ~~ —- — 445,000 218,000 -- NA. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections thousand tons. 190 197 — H | 2 eU 8; un- 
Universals, plates, aeri 
S 156 181 (9 Hungary 19; br n 11; Italy 9. 
Hoop and strip... do. 108 95 EN Yr 10 3 85 
and accesories . do- BUM ugoslavia 10; : 
Wire do- 7 9 _. Yugoslavia 1; unspecified 6. 
Tubes, pipes, ipid 
8 448 227 — Japanz,; Cuechoslovakia 2; West Ger- 
many 2. 
Castings and forgings, rough 
do—— 1 (9 -— Mainly from Italy. 
Ore and concentrat _ 8,400 9,694 Seat 5,26 via E 
Oxidees 44 550 1.008 ne Tey 1 Fone ooo, Weak — E 
Metaj 8 I 3 4,594 S 8,000; KERN 1,122; 
nwrought ----- ______ ~~ _ 1 ee pain via 
iid Belgium- Luxembourg 1 172. 
5 aes 41 — All from West Germany. 
esium: Metal including alloys: 
n Sr eee ees d 86 _. All from United Kingdom. 
Semimanufactures ~~~ Bake 28 _. All from West Germany. 
Ore and concentrate, metallurgical- 
e 220,000 165,000 -- NA. 
Metal including allo oya, all forma steals 3 NA 
Mercury -------- 6-pound flasks... . 4,148 4,061 — All from Algeria. 


See footnotes at end of table. 
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Table 3.—Romania: Apparent imports of selected mineral commodities! —Continued 


See footnotes at end of table. 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1983 1984P n 
3 Other (principal) 
METALS —Continued 
Molybdenum: Metal including alloys, 
ee 5 (‘) 1 -- All from France. 
Matte and spes 955 1,048 -— All from Cuba 
Oxides and ides |... LS 23 NA 
Metal incl alloys: 
Unwro uf 700 18 —— United Kingdom 17. 
53 208 211 2 Mir Germany 131; Italy 56; France 
metals: Metals including 
alloys, unwrought and partiy wrought 
value, B $698 $1,748 uu * Germany $1,077; United King- 
Silver: Metal including alloys, unwrought 
and partly wrought _..____ SEM $25 $26 _~ Switzerland $24; Austria $2. 
Tin: Oxid es m 2 — All from Italy. 
Titanium: 
Ore and concentrate 2,659 4,500 — All from Netherlands. 
Pa ae Oe ERAN OS 2,311 2,840 -- Yugosl F 
Metal including alloys, all forma "m 2 — All West Germany. 
. 10 NA 
Metal inel alloys, all forma 15 60 d 
Ore and concentrate 15,588 zs 15,059; Yugoslavia 479. 
Oxides LU ce ee uu 8,185 4,998 us 1 5 8, 621: . 1,056; 
Blue powder 240 521 ÉL All — West Germany. 
Metal including alloys: 
F 1.650 174 Belgi Luxembourg 150; Nether- 
3 X 8 um- ^ 
lands 20; Y 8. 
Zirconium: Ore and concentrate 58 220 _. All from West : 
Ores and concentrates... — 95,555 32,440 -- Greece 32,306; Italy 130. 
5 199 98 -- Belgium Lurembourg 56; United 
i 80; Notherlands 12. 
Base metals including alloys, al] forms 26 82 -- Uni Kingdom 75; Sweden 6. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, T M 
Artificial: Corundum __________ 6,414 6,852 oe Yugoslavia 4,436; Hungary 2,182; 
est Germany 225. 
Dust and of precious and semi- 
precious stones nemame diamond 
value, z $763 $612 $604 R eee Belgium- 
* and polishing wheels and 
c - 935 782 _. West pea ad 315; Italy 142; Nether- 
„ ee ee 1,412 832 — Canada 390. Switzerland 2. 
Barite and wither ite x 2,000 — All from Turkey. 
Boron materials: 
natural borates.. -----— 897 NA 
Oxides and acids 1,057 1,401 -— Turkey 1,000; aoe avia 400. 
55 JJC 49 175 -— Italy 99; Yugoslavia 
e: 
Pe cac na E 6,375 800 — All from Spain. 
Unspecified. 50,040 54,991 -— Turkey 54,174; West Germany 808. 
Gem, not set or 9 
nee value, 5 2 $118 $4,916 Sas p Mer United safes Helgi 
ustrial stones 8 , : eee nited Kingdom um- 
Luxembourg $2,168 
Diatomite and other infusorial earth _ .. — 992 782 — France 609; Iceland 88; Austria 64. 
Fertilizer materials: Manufactured: 
Nitrogenous - ---—----------— 461 5 _— All from West 8009. West Germany 
i Ine ui eee A E 3811,538 3872,596 7 U. 188 m 296,000; West 
Unspecified and mixed |... 401 7 m West Germany 6. 
FluOorBpat Ee Ee Ho 4,844 -- All from 
Graphite, natural ___ l 129 89 oe Austria 4550 est Germany 44. 
f ee gs 18 24 — Japan 17; Belgium-Luxembourg 7. 
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Table 3.—Romania: Apparent imports of selected mineral commodities! —Continued 


(Metric tons un! Ü : ified) 
Sources, 1984 
Commodity 1983 1984P? i cad 
1 Other (principal) 
INDUSTRIAL MINERALS —Continued 
V 29696 178358 — — Caechoslovalia 39,000; Turkey 
um compounds E» ,000; 
Mica: Worked including agglomerated sid xad 
splittingngs as 17 32 _. Austria 27; France 5 
Phosphates, --- thousand tons 32,510 32,870 4 Morocco 459; Tunisia 192. 
Phosphorus, CCC 190 1,088 -- All from U.S.S.R. 
cum e bebe E 412 240 West Germany 121; Japan 119 
Precious and semiprecious stones other = 
than diamond: Natural 
Pyrite, €— 7 y 45361 from Yugosla 
EDEN APRENDE e oe via. 
Salt and brine 2 ---- "e" 28 — All from West Germany. 
Dimension stone: Worked... 84 207 -- Be 8 145; Italy 48; 
Gravel and crushed rock T 185 ONE — 123; drea poar it 
and quartzite. aa 200 131 a2 aco 
and gravel |... 400 NA 
Crude — native and 
FCC 290, 167 205,375 21,000 Poland 116,000; Canada 60,800. 
Adel, pr precipitated, sublimed . 123 EM 115; France 8. 
V 3$ 1 
Tale steatito „ Es 290 ux Do. 
Ot da JJ Se ae ie 8,841 4,183 8 „ Greece 750; Yugoslavia 
Slag and dross, not metal-bearing — _ _ 67 NA l 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 25 16 — All to Italy. 
JJC 2⁵ 44 — West Germany 36; Netherlands 7. 
Coal: Anthracite and bituminous 
tons.. 36,313 97,043 604 Poland 2,109; Australia 1,140; unspec- 
Coke and semicoke . .~ do- 31,715 31,784 RE Japan 445; Italy 141; Czechoslovakia 
Petroleum and refinery products: 
thousand 42-gallon barrels_ — 90,484 98,798 -- NA. 
Refinery products: 
Liquefied petroleum gas do- — 12 — All from Uni 
Gasoline do- 3,621 162,563 Hungary 108 162214 taly 213. 
jelly and wax do- 126 4,085 = a ; West Germany 71. 
Kerosene and jet fuel do- 4,689 2,812 E — Y Yugoslavia 209. 
Distillate fuel ois! Bas c 154 EN bei Germany 29 
Lubricants |... HOS 40,110 41,888 980 "T e 80,919; Austria 5,082; 
y 
Residual fuel oil. _ _ _ _ — da- 1.798 3,783 _. Spain 3,263; Argentina 493. 
Bitumen and ues ii 
Bituminous mixtures do- 18 86 -- Anu from France. 
coke . REDE 8,875 30,547 Tim Netherlands 28,897; Japan 1,650. 


PPreliminary. NA Not available. 


Tabie prepared by EMT ny eerie 1 DaD aned Dy oranin, eee ai td 


taken as a complete tation of 


country’s mineral trade. Unless otherwise 
compiled from United 63ÿI cael dala published ey tha Perte Cede counties 


these data have been 


*World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 


*Official Trade Statistics of Romania. 
“Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Copper.—Development of the Rosia Poie- 
ni copper mining and beneficiation complex 
in the Apuseni Mountains continued during 
the year. The construction area coverod 
over 200 square kilometers and was reputed 
to be the largest complex in the region with 
a total of 70 kilometers of roads constructed 
at high altitudes. Apart from the central 


crushing unit and concentrator already in 
place, three more concentrators were under 


construction. The copper deposits were low 


grade, and the operation was expected to 
produce on an average of only about 1 ton of 
concentrate with a metal content of about 
20% from 100 tons of ore. 

Ferroalloys.—Work continued on the ex- 
pansion of facilities for the production of 
ferrotitanium, low-carbon ferrochromium, 
and silicon metal at the Tulcea metallurgi- 
cal complex, located near the Danube-Black 
Sea Delta. The complex, with a capacity of 
over 280,000 tons, produced about two- 
thirds of the country’s requirement of fer- 
roalloys. 

Iron and Steel.—The main investments 
in the steel industry included the startup of 
a new mill for the production of 20-inch- 
diameter pipe at the Roman tube enter- 
prise. Expansion under way at the Calarasi 
steel plant included three new 150-ton-per- 
day oxygen convertors, a coke oven battery, 
and rolling mills. 

In the early part of the year, the Bucha- 
rest Metallurgical Research Institute an- 
nounced the development of a process for 
recovery of 150,000 to 200,000 tons of iron, 
80,000 tons of manganese, and about 150,000 
tons of calcium and magnesium oxide from 
1 million tons of steel slag. The equipment 
was tested successfully at the Hunedoara 
iron and steel complex and was to be put 
into operation throughout the country’s 
steel industry. Romania’s steel industry 
produced about 2 million tons of slag annu- 
ally. 

A number of commercial agreements on 
iron ore import were reached during the 
year. Romania had proposed a barter deal 
with Australia in 1984 for exchange of 
Romanian mining equipment for ore from 
the developing Marandoo iron ore deposit in 
the Pilbara region of Western Australia. 
After further negotiations, both sides 
agreed in late 1985 to terms that would 


provide Romania with 53 million tons of ore 
over a 15-year period beginning in 1988 or 
1989. In exchange, Romania would provide 
60% of the required equipment, worth 
about $315 million, for the Marandoo Mine. 
To expedite deliveries of iron ore to Roma- 
nia and other areas in Eastern Europe, 
Hancock Pty. Ltd., the Australian principal 
in the agreement, was to finance the instal- 
lation of two ship unloaders at the Port of 
Constanta in Romania. These units were 
to be constructed by Voest-Alpine AG for 
about $30 million; completion was schedul- 
ed for March 1987. At yearend, Romania 
signed a contract with C.V.G. Ferrominera 
Orinoco C.A., a subsidiary of the state- 
owned Corporación Venezolana de Guaya- 
na, for the purchase of 2.5 million tons of 
iron ore over the subsequent 4 years. Also at 
yearend, an arrangement was concluded 
between Romania and the U.S. Government 
that would limit Romania's export of cer- 
tain steels to the U.S. market in compliance 
with the U.S. Government's steel importa- 
tion provisions. 

Lead and Zinc.—Low-grade lead-zinc ores 
were mined at Baia Mare in the northwest 
area of the country. After concentration, 
the ore was smelted at Copsa Mica in 
central Romania at the Uxina Chimica 
Metalurgia Imperial Smelter. 

Manganese.—Romania's foreign trade or- 
ganization Geomin Co. and the Government 
of Ghana agreed to conduct exploration and 
development of Ghanaian manganese de- 
posits in the Essikema-Western region. A 
pilot concentrator for low-grade manganese 
from the Nsuta-Wassaw area would be built 
as well. 


INDUSTRIAL MINERALS 


Romania continued to produce barite, 
bentonite, diatomite, feldspar, graphite, ka- 
olin, limestone, and other industrial miner- 
als, largely for domestic needs. In 1985, 
Romania mined 16.2 million tons of indus- 
trial minerals compared with 10.3 million 
in 1984. 

Development of the Calimani sulfur de- 
posit at Suceava continued slowly and with- 
out much progress. After 15 years of devel- 
opment, including the reduction of the 
height of a 2,100-meter mountain by 500 
meters, it was determined that the size of 
sulfur reserve in the deposit did not justify 
the investment. Nevertheless, in June vol- 
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unteer workers excavated an additional 2 
million cubic meters of rock overburden to 
finally uncover the sulfur. 


MINERAL FUELS 


Coal.—Romania limited re- 
serves of hard coal, about 50 million tons, 
and considerably larger reserves of brown 
coal and lignite, estimated to be about 750 
million tons. The production of brown coal 
and lignite had been expanded in recent 
years to feed thermal power stations to 
reduce the consumption of petroleum and 
natural gas. The country’s consumption of 
coal was about 15% of total primary energy 
consumption. In 1985, a coking coal mine 
was reportedly under construction at Valea 
de Bramighere in the Jiu Valley. The first 
section of the mine was to be completed by 
yearend and was to supply coal to the 4.2- 
n concentrator at Urica- 


"Peirolenis and Natural Gas.—Romania’s 
petroleum and natural gas reserves were 
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estimated to be 1.5 billion barrels and 8 to 
12 trillion cubic feet, respectively. Petrole- 
um's share of primary energy consumption 
was about 1496, and that of gas was approx- 
imately 28%. With declining onshore pro- 
duction, Romania continued offshore explo- 
ration during the year, employing three 
platforms in the Black Sea area in an 
attempt to maintain maximum self-suffi- 
ciency. The drilling was to delineate depos- 
its previously discovered as well as to ex- 
plore for new deposits. To feed the country’s 
13 refineries, with a capacity of 617,000 
barrels per day, Romania continued to im- 
port substantial amounts of additional pe- 
troleum from the Soviet Union and the 
Middle East. 


1Foreign mineral specialist, Division of International 
Minerals. 


8 (Bucharest). July 2, 1981, pp. 3-4; Feb. 7, 1986, 
pp 

R/ R Research. Sept. 2 1090 pp. 21-23. 
. Nov. 14, 1985, pp. 7 
ia (Bucharest). Apr. 25 1985, 5 pp. 1 1,3. 
(Bucharest). No. 30, July 26, 1985, 


e Economica 
pp. 18-14. 
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The Mineral Industry of 
Saudi Arabia 


By Michael D. Fenton! 


Saudi Arabia had the largest crude oil 
reserves in the world, 166.3 billion barrels 
of recoverable oil, over one-fourth of the 
world’s known oil reserves and about one- 
third of the known reserves in the market 
economy countries. Saudi Arabia was sec- 
ond to Iran in natural gas reserves with 
122.7 trillion cubic feet of recoverable gas. 
By the beginning of 1985, the Arabian- 
American Oil Co. (Aramco) had discovered a 
total of 52 commercial oilfields, including 
the Ghawar Field, which is the world’s 
largest onshore field, and the Safaniya 
Field, the largest offshore field. 

. The petroleum industry continued to 
dominate the economy and the Government 
continued to act as swing producer in the 
Organization of Petroleum Exporting Coun- 
tries (OPEC). Declining world demand for 
oil and the breaking of production quotas by 
OPEC members caused a gradual decline in 
Saudi Arabian production from nearly 10 
million barrels per day in 1980 to 2.2 million 
barrels per day in mid-1985. In midyear, the 
Government dramatically increased pro- 
duction that reached 4.5 million barrels per 
day in December, which caused an equally 
dramatic overabundance of oil in the world 
market and a sudden, prolonged decline in 
the price of oil. The decision to significantly 
raise production affected both the oil mar- 
ket and the economies of several countries, 
including Saudi Arabia and the United 
States. The Saudi Government began to 
make its oil more attractive by selling it in 
a series of netback and discount deals at 
below official prices that were based on 
refined product prices less the costs to the 
buyer of transportation and refining. Nev- 
ertheless, oil export earnings fell to an 
estimated $26 billion, while income from 
overseas investments and other exports also 


declined. The current account deficit rose to 
an estimated $17.5 to $24 billion, and the 
drawdown of overseas financial reserves 
exceeded $20 billion (from liquid asset re- 
serves of $50 billion). Consequently, the 
Government was forced to decrease signifi- 
cantly domestic expenditures, and the level 
of all imports decreased by over 30% in the 
first 9 months of 1985. The gross domestic 
product for fiscal year 1985? was $89 billion, 
down nearly 18% from that of the previous 
fiscal year. 

Apparently, the Government wanted to 
maintain its share of the market, to regain 
lost revenue, and to ensure oil's long-term 
dominance in the world energy market. 
Since 1979, the world demand for oil had 
fallen by 8 million barrels per day, while 
consumption of coal and nuclear energy had 
risen by the equivalent of about 3 million 
barrels per day. 

During 1985, Saudi Arabian Basic Indus- 
tries Corp. (SABIO) finished the last 5 of 12 
projects in its first-generation program of 
petrochemical industry development for a 
total cost of $10.6 billion. These projects 
were Saudi Petrochemical Co. (Sadaf), Saudi 
Yanbu Petrochemical Co. (Yanpet), Al Ju- 
bail Petrochemical Co. (Kemya), Arabian 
Petrochemical Co. (Petrokemya), and East- 
ern Petrochemical Co. (Sharq). SABIC re- 
ported a total net income of $22.3 million in 
the first 9 months of 1985, up 137% from 
$9.4 million in all of 1984. Net profit was 
$40.2 million for the year, over four times 
the 1984 figure of $9.4 million. The increase 
was mainly a result of the start of produc- 
tion of the new plants. 

The ambitious program of expansion of 
the petrochemical industry was aimed at 
producing nearly 5% of world demand. 
Close to 4% of the world's current capacity 


743 


744 


was accounted for by Saudi output in 1985. 
Second-generation industries costing $4.5 
billion, to be started in 1985-89, would 
expand the established industrial base of 
the economy through vertical integration 
with increased private sector participation. 
Additional efforts at diversification in the 
minerals economy were in the development 
of the Mahd adh Dhahab gold mine and the 
Wadi Sawawin iron mine. Even with such 
large investments in petrochemicals, gold, 
iron, steel, cement, and other building 
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materials, Saudi Arabia remained as de- 
pendent on oil as ever. Most of its invest- 
ments have yielded low returns and some 
projects have had cost overruns. The fourth 
5-year plan (1985-89) called for raising 
nonoil economic activity, maximizing the 
value-added oil sector by increasing refined 
products and petrochemical capacity, and 
reducing the Government's role in large 
development projects, including the privati- 
zation of some refining and petrochemical 
operations. 


PRODUCTION AND TRADE 


Crude oil production declined from 10 
million barrels per day in fiscal year 1980, 
to nearly 2 million barrels per day in 
August 1985 as Saudi Arabia attempted to 
offset excessive production beyond OPEC 
quotas by other OPEC member countries. 


At that time, Aramco increased production 


to about 4.2 million barrels per day during 
the fourth quarter. Of 3.4 million barrels 
per day of oil produced in 1985, an average 
of 2.6 million barrels per day during the 
year, and as little as 1.6 million barrels per 
day during the summer, was exported. The 
average rate of export was about 2.5 million 
barrels per day. As many as 9 million 
barrels per day was exported 4 years earli- 
er. The decline in exports was matched by a 
31% decline in all imports during the first 
half of 1985. Exports to the United States 
averaged 167,000 barrels per day in 1985. 
Oil revenue reductions at Aramco brought 
about a $1 billion operating deficit on a $3.5 
billion budget, and staff reductions contin- 
ued toward a goal of 40,000 from about 
55,800. | 

By yearend, domestic refineries were op- 
erating at Ras Tanura, with 563,000 barrels 
per day of design capacity; Jeddah, 105,000 
barrels per day; Riyadh, 120,000 barrels per 
day; and Yanbu, 170,000 barrels per day. 
Two new export refineries were at Yanbu, 
250,000 barrels per day, and at Al Jubail, 
250,000 barrels per day. Two topping plants 
in the Divided Zone produced 50,000 barrels 
per day of naphtha and fuel oils at Mina 
Saud and 30,000 barrels per day at Mina 
Khafji. Output in 1985 increased signifi- 
cantly above the 1984 production of 878,000 
barrels per day as a result of increased 
export sales. Capacity may reach 1.9 million 
barrels per day when the export refinery at 
Rabigh, with a design capacity of 325,000 
barrels per day, is finished in 1989. Saudi 
Arabia would then be able to export 0.5 to 
0.7 million barrels per day of oil as refined 


products. 

With all of its first-generation projects in 
production in 1985, SABIC affiliate plants 
had annual combined capacities of 1.6 mil- 
lion tons of ethylene, 1.3 million tons of 
methanol, 830,000 tons of urea, 700,000 tons 
of linear low-density polyethylene (LLDPE) 
and high-density polyethylene (HDPE), 
520,000 tons of ethylene glycol, and 454,000 
tons of ethylene dichloride. Products also 
included 438,000 tons of oxygen, 377,000 
tons of caustic soda, 295,000 tons of styrene 
monomer, 281,000 tons of crude industrial 
ethanol, 146,000 tons of nitrogen, 100,000 
tons of sulfuric acid, and 20,000 tons of 
melamine. 

SABIC's 12 petrochemical plants pro- 
duced 6.3 million tons of products in 1985, 
an increase over the 2.7 million tons pro- 
duced in 1984. During the first half of 1985, 
the Saudi Arabian Fertilizer Co. (SAFCO) 
produced 164,296 tons of urea fertilizer and 
38,875 tons of sulfuric acid. The company 
sold 111,625 tons of fertilizers domestically 
and realized a net profit of $19.2 million. 
SABIC sold 94% of the urea and sulfuric 


acid produced. Ninety-two percent of indus- 


trial ethanol was sold, and sales of other 
products were above 71% of production. 
Even though its products were inexpensive 
relative to those of its competitors, the 
Petromin Oil Lubricants Co. had its profits 
decreased by one-third to $8.5 million for a 
production of 1.3 million barrels of lube oils 
in Jeddah and Riyadh. The cause of the 
decline was a result of the declining local 
economy. SABIC's two steel product compa- 
nies sold essentially all of their approxi- 
mately 1-million-ton production of steel 
rods and bars, whereas methanol sales ex- 
ceeded production, reaching 1.29 million 
tons. 

The traditional Government policy of ad- 
herence to official OPEC prices for crude oil 
resulted in a loss in Saudi Arabia’s share of 
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the market while other OPEC members 
were increasing their production and ignor- 
ing official prices. To be competitive in the 
petrochemical market, the Government set 
prices of products from its new export 
refineries that were market-oriented. For 
petrochemical products from Yanbu, prices 
were based on a 15-day rolling average of 
Platt’s Oil Marketing Bulletin prices for 
Northwest Europe, and the rolling average 
of prices for Northwest Europe and Singa- 
pore was used for products from Al Jubail. 
The plan was based on the success of the 
netback pricing system for crude oil. 
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Saudi Arabia’s efforts at building a mod- 
ern industrial environment within a decade 
were hindered by a shortage of personnel, 
but skilled and unskilled foreign labor was 
imported and paid for with profits of the 
crude oil industry while Saudis were train- 
ed. Products of this downstream industry 
were expected to be competitive in the 
world market because of the availability of 
low-cost associated-gas feedstock and its 
proximity to Asian markets. Saudi Arabia 
expected future exports of its petrochemical 
and refined products to the United States to 
reach 20%. 


Table 1.—Saudi Arabia: Production of mineral commodities! 


Commodity 1981 1982 1983 1984 1985 
METALS 
Iron and steel: Metal: Steel, crude 
thousand metric tons. 72 70 400 842 1,106 
INDUSTRIAL MINERALS 
Cement, hydraulic do- 4,135 7,153 8,126 9, 9,000 
GyDEUID. ncc e LC do- 350 363 500 800 800 
Line? 5e m y ene do- 175 170 29 312 12 
Nitrogen: N content of ammonia _ — _ — — — do- 170 207 191 208 219 
Sulfur: Byproduct, all sources do... 600 900 793 833 1,068 
MINERAL FUELS AND RELATED MATERIALS? 
natural: 
JFF million cubic feet 1,849,900 1,200,000 950,000 1,025,900 252,000 
Marketed* ________________- do... 785,600 *816,067 "154/700 £252,500 63,000 
Natural gas liquids: All forms 
er thousand 42-gallon barrels. 168,582 159,769 *125,000 130,000 146,000 
etroleum 
G ³ ul nee do- 3,579,920 2,309,428 1,657,100 1,645,400 1,231,000 
Refinery oduch: eee enn 
MERE do... 732,300 736,100 r €36,700 r 7, 000 48,000 
Jet fuel. 99 AA ae eee do_ ___ 18,500 16,700 “17, r 17,000 19,000 
Keros ene do- 712, 200 111, 800 r 12,100 r 612,000 13,000 
Distillate fuel oil . do- 154,200 000 r ©68 700 r €68,700 77,000 
Residual fuel oil do- 785, 500 93,748 600 r eg 600 104,000 
Liquefied petroleum gas do... 739,283 734,752 r *31,000 r €31,000 000 
Naphtha 44 "NN 47,000 i 92,000 1 25,900 40,000 
Asphalte do... *8,300 114, 100 r 12,800 r 12, 800 14,000 
Unspecified do- 1, 700 2,000 r €2,000 500 000 
Refinery fuel and losses do- 10,500 10,000 9,000 10,000 11,000 
„ ence oe do... "304,483 1310, 800 313,900 820,500 860,000 
*Estimated. Preliminary. Revised. 
iTable includes data available through Sept. 11, 1986. 
Includes Saudi one-half share of production in the Kuwait-Saudi Arabia Partitioned Zone. 
Table 2.—Saudi Arabia: Exports of selected mineral commodities! 
Commodity 1983 1984 
Petroleum 
f dd No ENRN thousand 42-gallon barrels... 1,658,925 1,890,800 
edm d d 117,530 101,016 
kr AE EE ˙A A o- ; : 
/ c o ee ⁰³⁰ / ⁵⁰⁰⁰m Ea c c Le do— 230 -- 
Kerosene and jet fueaeWeeeee «é 4„4„4„ „ do— 12.045 20,862 
allato olol ah ee DLL do- 70,810 19,082 
Lubricante -cuase é ¼ d do 1,825 ane 
Residual fuel oiiiXNXi*Xrͤ˖“g009sss do... — 93,075 87,332 


Vl Table prepared by Virginia A. Woodson. Destinations for petroleum are unavailable as well as for other commodities. 


*Includes partly refined 
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Table 3.—Saudi Arabia: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Ash and residue aa aluminum 
Metal including all 
Scrap and invwroucht r 
Semimanufactures 


Arsenic: Metal incl alloys, all forms 
carom ium: Oxides aaa ydroxides 


Oxides and hydroxides e oO 
Metal including alloys, all forma 


orl fate 


Gold: Metal including alloys, unwrought 
and partly wrought D. Doy ounces. .. 


Iron and steel: 
Iron ore and concentrate excluding 
roasted te 


Metal: 


Pig iron, cast iron, related 
materials 
Ferroalloys -- 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections thousand tons 
Universals, plates, * ts 
Hoop and strip — - - _do_ - _ — 
Rails and accessories do- 
Wire ccn do... 
Tubes, pipes, fittings do- 
Castings and forgings, rough 
do. _ 
Ore and concentrate 
— 
inclu oys: 
=a and ay Tones — €: 
Semimanufi 


Magnesium: Metal including alloys, scrap 
and rli dE Dene nc 8 


Ore aa concentrate, metallurgical- 
grade_ 


Mercury ___—___— 76-pound flasks_ — 

Molybdenum: Ore and concentrate? 

Nic ii airs including pads semi- 
man 


forms 
Silver: Metal 5 alloys, unwrought 
ar Metal including 
Tin: including alive: 
Scrap and unwrought - - -------- 
Semimanufactures 


See footnotes at end of table. 


1983 


1 
214,296 


1984 


516 


g È ga a 


TES 


United 
States 


62 
81 


CO Ə c 


© 


Sources, 1984 
Other (principal) 


Australia 97,445; India 41,564. 


Netherlands 777; West Germany 558. 
Thailand 22,252. 


Bahrain 7,942; Spain 4,949. 
Greece 15, 315; Brazil 6.882 Belgium- 
Luxembourg 4 ,186. 


West Germany 50; Netherlands 40. 
United Kingdom 14; unspecified 26. 


West Germany 18; unspecified 44. 
Italy 88; Spain 36. 


Spain 5,082; West Germany 540. 

NA. 

Canada 3,128; Japan 2,546; Taiwan 
2,190. 


Switzerland 510,682; West Germany 
81,984. 


Brazil 793,015; Sweden 148,710. 


Brazil 273,401; Sweden 77,276; 
Bahrain 


West German 


taly 9. 
Japan 91,189; ny bS; Ital Germany 72,186; 
ce 15,099. 


Republic of Korea 697; Japan 533; 
doain 207. 


Jajan 325; West Germany 82; France 
Ja " 2; 3 Germany 1: United 


om 1. 
Japan 2; West Germany 1. 
sopan 15; China 7; Republic of Korea 


Japan 221; Italy 84; West Germany 


India 14; United Kingdom 11; West 
Germany 6. 


Australia 210; West Germany 95. 
Wost Germany 1.252 United King 
ni 
dom 392; Jordan 27 


Qatar 400. 
France 10,716; Norway 9,885. 


United Kingdom 1,046; France 190. 
Italy 62; West Germany 31; Spain 21. 
Cyprus 900; Czechoslovakia 780. 
Switzerland 67,516; France 16,075. 


Singapore 126; United Kingdom 5. 
Japan 8,123; Weet Germany 154. 
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Tabie 3.—Saudi Arabia: Imports of selected mineral commodities? —Continued 
Sources, 1984 
Commodity 1983 1984 : p 
8 Other (principal) 
METALS —Continued 
Titanium: Oxide 4 6,687 13 United Ki 1,011; jum- 
Ore and concentrate 514 217 -—- Czechoslovakia 105; West Germany 
Oxides —— e 898 952 88 West Germany 838; United Kingdom 
Metal including alloys: 
Scrap and unwrou ht 1,158 1,545 NA va oman 791; Czechoslovakia 
Ja ; 
Semimanufacturess 15,646 10,881 28 J 3.970; Belgium-Luxembourg 
„143; West Germany 1,045. 
Ores and concentrate 201 128 NA United Kingdom 50; unspecified 78. 
Oxides and hydroxideees 215 652 58 West 505; N 
Ashes and residues 436 542 NA Netherlands ; United 
INDUSTRIAL MINERALS 
— n. e. a.: 
atural: Corundum, emery, pumice, 
etc pa Po ee 806 421 Netherlands 335. 
n im 3 8,208 8,607 89 Italy ee eres 874; West Ger- 
Asbestos, crudle 22. 8,801 6,660 368 United Kingdom 1,528; Greece 1,500; 
Barite and witherite ____.__...__- 73,469 4,124 NA n An 8,266; United Kingdom 
Boron materials: | 
Crude natural borates — — ~~ _ . — —_- 887 zc 
dal. cu caisse 839 1,255 127 Japan 184; West A ad 124. 
Oxides and acid pats 267 West German 
)) ME 2,129 2,294 40 United Arab P feret 1,948; France 
Cement 5 thousand tons 15,543 12,119 1 Japan 4 4,082; Spain 3,556; Greece 
Chalk... a es Se ea 8,995 2,611 12 ium-Luxembourg 1,069; France 
Clays, crude: Fire clay- - 23,189 26,005 638 Bulgaria 12,079; India 4,848; Brazil 
Gem, not set or strung 
ue, thousands. $2,001 $1,086 NA Begom : TM $878; India 
Industrial stones n $471 $258 NA India $178; ve 
Diatomite and other infusorial earth .. _ _ 10,518 6,871 5,672 Netherlands 164. S 
Feldspar, fluorspar, related materials 1 1,668 NA Italy 1,000; France France 29. 
Crude, nes ..-------------- 89,594 107,545 2292 West Germany 1588. ; Belgium- TOR 
Manufactured: j 
I —— ———— 588 1,416 95 Uni ee Kingdom d 499; U.S.S.R. 408; 
Nitrogenouns 73,497 97,501 3.341 Netherlands Z 24.505 Sweden 18,206; 
7192 ftaly d ,289. 
Phosphatic 97,254 191,775 7, 789 e been 10,150; Nether- 
Potassic. LLL LLL Lon 29,119 81,097 4,809 147 59 80,753; ee 
U i and mixed 21,798 81,846 8,843 Romania 8,510; Netherlands 8,218. 
Gypsum plaster _......__~-_- 96,788 111,172 1,898 Ei rur in (Sanaa) 4 101: Francs 25,106; 
Kyanite and related materials: 8 
Andalus it 8,987 4,510 286 iir feed Kingde 8 3 R. 1,115; 
Lime ~~ 9,987 15,714 418 United Arab tes i 475; 
Lebanon 2.653. Italy 1 907. 
"nd compounds: 
d 5 35355 869 = 
Oxides hydroxides |... TS 816 NA West Germany 168; Netherlands 33; 
unspecified 178. 
uding ittings and waste 1,082 670 8 India 560; Italy 92. 
Worked — diae agg) ted | á 
333 APPS 109 412 NA Italy 392; unspecified 19. 


See footnotes at end of table. 
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Table 3.—Saudi Arabia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sulfate, manufactured... 


Stone, sand and gravel: 
Dimension stone: 


Elemental: 
Crude including native and by- 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal: All grades including briquets .. _ _ — 
Peat including briquets and Ir 
Petroleum: | — — | 


1983 


10,540 
1,099,119 
80,150 


1984 


8,145 
1,165,752 
150,269 
1,179 


United 
States 


NA 


1,199 


12,628 


Sources, 1984 
Other (principal) 


West Germany 118; unspecified 123. 


Qatar 19,189; West Germany 496. 


India $284; Netherlands $71; West 
West Germany $291; Iran $215; India 
Netherlands 2,083; United Kingdom 


uri o unt Sweden 2,414; Spain 

I 433,229; Greece 56,214; Spain 

France 1,911; Netherlands 367; West 
Germany Un 

Italy 18,252; United Arab Emirates 
89,000. 

West 

Netherlands 

1,197. 


: 14. 
960; United 


Kuwait 137; unspecified 88. 
France 285; Kuwait 42; unspecified 


United Arab Emirates 120; Japan 
etherlands 60. 


Finland 3,103; Austria 1,018. 


West 10; United King- 
deep LETT Belgium Luxembourg 


France 277; Norway 171; Netherlands 
United Kingdom 34: West Germany 
Wes aan 8,825; Thai nd 682. 
USSR. 750; Finland 888. 
Netherlands 742; unspecified 676. 
United Kingdom 678; Italy 200 


United Kingdom 1,676; Ireland 299. 
West Germany 3,650; Netherlands 


United Kingdom 1,645; pen 815. 
9 Kingdom 18,840; Netherlands 


NA Not available. 


1Table prepared by Virginia A. Woodson. 


Wess than 1/2 unit. 


May contain vanadium and tantalum ores. 


“May include platinum-group metals. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Since the three Arab smelt- 
ers in Bahrain, Dubai, and Egypt found 
themselves in strong competition with other 
world producers having both low energy 
costs and inexpensive sources of alumina in 
a market of oversupply of high-quality prod- 
ucts and falling prices, Saudi Arabia contin- 
ued to finance the expansion of Aluminium 
Bahrain Ltd.’s (Alba) smelter rather than 
begin to build its own facility. Alba started 
a retrofit program to upgrade potlines by 
adding computerized control systems. Ardal 
og Sunndal Verk A/S of Norway was the 
contractor for this project. 

Interest continued in developing the Zabi- 
rah bauxite deposit as a substitute source of 
alumina for Persian Gulf smelters that 
were buying from U.S. multinational- 
company suppliers. Low-kaolin bauxite 
from Zabirah may be satisfactorily convert- 
ed to alumina by the Bayer process. The 
required caustic soda would be available at 
low cost as a petrochemical byproduct. The 
deposit had inferred reserves of 94 million 
tons of low-silica bauxite with an available 
alumina content of 50%. 

Copper.—The evaluation of the Al Ma- 
sane copper prospect continued in southern 
Saudi Arabia. Arabian Shield Development 
Co. and National Mining Corp. increased 
reserves of zinc, copper, gold, and silver to 
at least 15 years by drilling and under- 
ground sampling. 

Gold.—Gold Fields Mahd adh Dhahab 
Ltd., a subsidiary of Gold Fields Group, the 
United Kingdom, was evaluating bids for 
the General Petroleum and Mineral Orga- 
nization (Petromin), the state energy and 
minerals agency, for the design, engineer- 
ing, procurement, and construction of an 
ore treatment plant at the Mahd adh Dha- 
hab gold mine, 170 miles northeast of 
Jeddah. Four contracts for the mining com- 
plex had been awarded previously that were 
valued at $20 million. Reserves were 1.08 
million tons of ore grading 0.92 troy ounce 
of gold per ton. Daily production was ex- 
pected to be 500 troy ounces of gold from 900 
tons of ore. The total investment would be 
$38 million, low by world standards. 

Iron and Steel.—The Rolling Mill Co., 
part of Saudi Iron and Steel Co. (Hadeed), 
reported a production increase of 6% in 
1985 to 138,000 tons. Production was ex- 
pected to increase to 160,000 tons in 1986, 


and sales were projected to increase to 
210,000 tons. 

The National Industrialization Co. plan- 
ned to build a $50 million steel wire draw- 
ing plant at Jubail. Up to 90% of the 
feedstock would come from the Hadeed 
plant. 

British Steel Corp. Overseas Ltd. contin- 
ued to evaluate the economic potential of 
the Wadi Sawawin iron deposit in north- 
western Saudi Arabia. Reserves were esti- 
mated at 330 million tons of 22% iron. After 
5 years of test mining of Wadi Sawawin and 
studies at the nearby Al Muhwaylih 5-ton- 
per-hour pilot plant on the Red Sea coast, 
the selective fine-grinding, flocculation- 
reverse, anionic flotation process developed 
specifically for the low-grade ore by the U.S. 
Bureau of Mines was found to be technically 
feasible. Hadeed then became interested in 
performing tests in its direct-reduction 
shaft furnace using small sample charges of 
the enriched 65% iron pellets. Hadeed’s 
newly commissioned 800,000-ton-per-year 
steel plant at Al Jubail on the gulf coast 
may use Wadi Sawawin pellets eventually 
rather than Swedish and Brazilian pellets 
and Brazilian lump iron ore. However, since 
the upgrading process would be energy 
intensive and the transport cost to Jubail 
would be high, Government support of the 
industry would probably be necessary. 

Tin.—The Deputy Ministry for Mineral 
Resources reported the discovery of tin 
deposits at Jabal Al Silsilah, about 60 miles 
west of Buraidah, one of which contains 1 
million tons of 0.18% tin. Although this 
deposit and associated smaller deposits 
were not of economic quality, they were 
thought to be an indication of the high 
potential of the region as a source of tin and 
associated tungsten. 

Titanium.—IDI Ltd., a Saudi private- 
sector industrial group, was planning to 
build a 50,000-ton-per-year titanium dioxide 
(TiO) plant at Al Jubail. The $130 million 
plant would probably use chloride technolo- 
gy on imported rutile from Australia. Mar- 
kets for the TiO,, a white pigment used in 
paints, paper, plactics, and rubber, would be 
in north Africa, the Middle East, and Paki- 
stan. 


INDUSTRIAL MINERALS 


Cement.—Saudi Arabia was unable to 
satisfy domestic needs for cement from its 
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own production of eight plants. The demand 
for cement declined as many construction 
projects in the planning stages were can- 
celed and the pace of construction decreased 
as a result of decreasing oil revenues. Cur- 
rent annual consumption was about 23 
million tons. Cement was also exported to 
Iraq and Qatar. Saudi Cement Corp. built 
the first cement plant in 1961 in Hofuf, 
eastern Saudi Arabia, and awarded a con- 
tract in 1985 to Mitsubishi Mining and 
Cement Co. Ltd. of Japan for the supply and 
installation of a 500-ton-per-hour mobile 
crusher and a 7-mile-long conveyor belt at 
its Jeddah limestone quarry to be completed 
by August 1987. 

Yamama Saudi Cement Co. Ltd. contin- 
ued to build its sixth line at its Riyadh plant 
where daily capacity would be increased 
from 3,100 tons to 8,700 tons. New equip- 
ment was to consist of a preheater kiln with 
a precalciner rated at 3,000 tons per hour, a 
280-ton-per-hour roller mill for raw materi- 
al grinding, and a cement mill rated at 180 
tons per hour. The total capacity of the 
powerplant was to be raised to 65 mega- 
watts by the installation of three diesel 
x es. Commissioning was scheduled for 

The Saudi-Kuwait Cement Manufactur- 
ing Co. (SKCMO) started its 7,000-ton-per- 
day plant at El Khursaniyah, 40 miles 
northwest of Jubail, which had two identi- 
cal production lines with 3,500-ton-per-day 
preheater kilns and precalciners with by- 
pass, a 360-ton-per-hour raw mill, and a 135- 
ton-per-hour cement mill. Fuel for the ce- 
ment plant was supplied by a 40-mile-long 
natural gas pipeline from the Aramco gas 
and oil separation plant in Jubail. SKCMC 
was reported to be making a profit in the 
second quarter of 1985. In July, the compa- 
ny signed a contract to supply Kuwait 
Cement Co. with 1 million tons per year of 
clinker starting in 1987. 

Construction continued on The Qassim 
Cement Co. plant in Buraydah. The $110 
million, 2,200-ton-per-day extension project, 
consisting of a mobile large-scale crusher 
with a single-cycle hammer for the quarry 
and a precalciner with bypass system, was 
scheduled for completion in early 1987. | 

Fertilizer Materials.—Saudi Arabia had 
been a source of urea for world markets 
since 1969, and total urea production 
reached 863,000 tons by 1984. Urea produc- 
tion by SAFCO in Damman, an affiliate of 
SABIC, was a record high 353,361 tons in 
1985. Ammonia output reached 215,088 
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tons, and sulfuric acid production was 
83,749 tons. SAFCO announced 1985 pretax 
profits of $45.6 million, up by 3.7% from 
that of 1984. With the commissioning of the 
new ammonia plant by SABIC-SAFCO in Al 
Jubail, Saudi Arabia would join Abu Dhabi, 
Kuwait, and Qatar as both producers and 
exporters of ammonia for fertilizer and 
industrial uses. 

Design of a 500,000-ton-per-year ammonia 
plant at Jubail was continuing by Toyo 
Engineering Corp. of Japan for the joint 
venture company National Chemical Fertil- 
izer Co., owned by SABIC and SAFCO. The 
production plant, storage complex at the 
port, and linking pipeline, all costing about 
$100 million, were expected to be commis- 
sioned in 1988 when the total Saudi ammo- 
nia capacity would be nearly doubled to 
842,000 tons per year of nitrogen. The liquid 
ammonia was expected to supply the domes- 
tic and export markets for fertilizer and 
industrial uses. SAFCO operated an ammo- 
nia-urea plant at Damman, having a capaci- 
ty of 200,000 tons per year, and the SABIC- 
Taiwan Fertilizer Co. Ltd. owners of Jubail 
Fertilizer Co. had an ammonia-urea plant 
at Al Jubail with a capacity of 330,000 tons 
per year. 

The Directorate General of Mineral Re- 
Sources announced a major discovery and 
the progressing economic evaluation of a 
phosphate deposit in the Al Jalamid area 
southeast of Turayf in northern Saudi Ara- 
bia. The deposit is within a 15-square-mile 
area and below 43 feet of overburden. Two 
reserve estimates were reported at 310 mil- 
lion tons of 23% phosphorus pentoxide and 
1 billion tons having a grade of 17% to 19%. 
This relatively low-grade rock would re- 
quire upgrading to the selling grade of 34% 
to 36%. The ultimate goal was a phosphoric 
acid and fertilizer industry using locally 
available sulfuric acid. The required potash 
was being sought along the Red Sea coast 
and around the Farasan Islands. 

Sulfur.—The Middle East was a major 
supplier of sulfur, and Saudi Arabia was the 
most important producer with three major 
export-oriented plants. Saudi Arabian sul- 
fur production was up by about 240,000 tons 
in 1985, although exports declined nearly 
600,000 tons to slightly over 900,000 tons. 
Sulfur was derived primarily from associat- 
ed sour natural gas; oil and nonassociated 
gas were also important sources. 

The major source of refined sulfur is the 
20,000-ton-per-year plant at Damman that 
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is owned by the National Establishment for 
Agricultural and Industrial Sulfur (NEAIS). 
Feedstock is from the Aramco gas purifica- 
tion plants near Al Jubail. To satisfy the 
export and local demand for the exception- 
ally pure sulfur, a 3-month stockpile was 
kept routinely, and doubling capacity by 
adding a second work shift was considered. 
NEAIS sulfur was used in fungicides, pesti- 
cides, and irrigation-water treatment prod- 
ucts. 


MINERAL FUELS 


Coal.—A long-term coal exploration pro- 
gram began in 1982, and seams of subbitu- 
minous coal up to 2 feet thick were in the 
Qassim region. Evaluation continued to de- 
termine the extent of the deposit and its 
potential as a moisture retainer in the 
agriculture industry. 

Natural Gas.—As swing producer of 
crude oil within OPEC, Saudi Arabia 
decreased production prior to mid-1985 of 
crude oil and associated gas causing electric 
power cuts and shortfalls in the planned 
production of liquefied petroleum gas 
(LPG). In an effort to conserve gas, Saudi 
Arabia agreed in principle with member 
states of the Gulf Cooperation Council to 
build a gas grid linking these states, but a 
consensus on prices was needed between 
potential suppliers, Qatar and the United 

Arab Emirates, and potential buyers, Saudi 
ae and Kuwait. 

Saudi Arabia was working on the second 
phase of the $14 million Master Gas Gather- 
ing System that would bring the system to 
full capacity from 3.4 trillion cubic feet per 
day to 5 trillion cubic feet per day. The 
system was designed to gather and desulfur- 
ize associated gas at 26 separators at Gha- 
war, Harmaliyah, and Berri Oilfields and to 
pipe natural gas liquids to fractionation 
plants at Ras Tanura, Ju’aymah, and Yan- 
bu for the production of ethane gas, LPG, 
and natural gasoline. 

Aramco was progressing toward comple- 
tion in mid-1985 of a 1-billion-cubic-foot-per- 
day nonassociated gas system that was to 
prevent future gas shortages. The 27-well 
development was to tap the deep Permian 
Khuff formation beneath the Ghawar Oil- 
field. About 750 million cubic feet of gas was 
estimated to be available. Aramco was also 
training workers in gas gathering and proc- 
essing. 

Aramco was upgrading the flaring system 
at the Abqaiq gas-oil separation plant, 
which was to increase the gas handling 
capacity to 700 million cubic feet per day by 
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early 1986. The rate of gas burned was to 
decrease from 400,000 cubic feet per day to 
50,000 cubic feet per day. | 

Saudi Arabia charted three ultralarge 
and very large crude oil tankers for addi- 
tional storage capacity of 5 million to 6 
million barrels of Arabian Light crude oil at 
Ras Tanura. The total floating stockpile 
storage capacity was about 50 to 60 million 
barrels. Additional production of gas-rich 
Arabian Light became necessary because 
relatively low oil production levels had 
brought about serious gas shortages and the 
need to draw on strategic reserves of gas 
Stored underground. 

Petroleum.—Transportation.— Aramco 
was in the process of partially looping its 
Abqaiq-Yanbu Pipline (Petroline) 760 miles 
from Abqaiq-Ghawar Oilfields in the East- 
ern Province to Yanbu and the Red Sea 
coast. The new pipeline, parallel to the 
existing line and using the same pumping 
Stations, would increase the total capacity 
from 1.85 million barrels per day to about 
2.8 million barrels per day. Orders for 
315,000 tons of 56-inch pipe were placed 
with four Japanese steel manufacturers; 
140,000 tons would be supplied by a Saudi 
company, the National Pipe Co., and the 
remaining pipe would come from Italy. 
Mannesmann Anlagenbau AG of the Feder- 
al Republic of Germany and Consolidated 
Contractors International Co. Ltd., a Leb- 
anese company in Greece, was constructing 
the eastern 375 miles for $80 to $90 million. 
The western 385 miles were being built by 
the Italian-Saudi joint venture Saudi Ara- 
bian Saipem for about $90 million. About 
1 million barrels per day was pumped 
through the existing pipeline. 

The first Basrah Light crude oil was 
delivered at the end of September to Yanbu 
through the new 500,000-barrel-per-day 
Iraqi-Saudi pipeline. The Iraqi line from the 
Rumaila Oilfield joined, at PS-8 pump sta- 
tion, Petroline between the Ghawar Oilfield 
and Yanbu. The capacity of the new 400- 
mile, 48-inch line was expected to increase 
to 1.6 million barrels per day in 1987 when 
the Petroline looping project was to be 
completed. Saipem S.p.A., Snamprogetti 
S.p.A., and Siderexport S.p.A. of Italy, and 
Spie Capag of France completed the con- 
struction. 

A route for a new independent pipeline 
from the southern Iraqi oilfields and a site 
for the terminal on the Red Sea coast about 
30 miles south of Yanbu were approved by 
the Government. Four Japanese steel com- 
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panies were awarded a contract by Iraq’s 
State Corp. for Oil Projects to supply 90,000 
tons of steel pipe. 

Refining.—The new domestic and export 
refinery at Rabigh on the Red Sea was 
scheduled to be operating by 1989. This 
refinery, owned equally by Petromin of 
Saudi Arabia and Petrola S.A. of Greece, 
was expected to have a capacity of 325,000 
barrels per day, including 57,500 barrels per 
day of naphtha, 30,000 barrels per day of 
kerosene, 74,000 barrels per day of gas- 
diesel oil, and 156,200 barrels per day of fuel 
oil. Storage capacity comprised 33 tanks for 
170 million barrels of products, and 21 
tanks for 22 million barrels of crude oil, 
which was 60 days of feedstock. The associ- 
ated oil terminal was to have five berths, an 
industrial area, a power-desalination plant 
providing 80 megawatts and 282,000 cubic 
feet of water, a housing complex, and an 
airport. 

After announcing a cancellation of con- 
struction of the new 160,000-barrel-per-day 
refinery at Qassim, 22 miles north of Buray- 
dah, Qassim Province, and the cancellation 
of a planned refinery at Al Shuqaiq in the 
southwestern part of the country, the Gov- 
ernment announced that only the Qassim 
project would be completed during the 5- 
year plan beginning in March 1985, and 
only if economic conditions improved and 
domestic demand increased. Bechtel Petro- 
leum Inc. of the United States announced 
that engineering work was 75% complete 
and construction was 15% complete in the 
Qassim project. 
The Ras Tanura domestic refinery was 

being modernized by the addition of a new 
two-stage crude distillation unit, which had 
a design capacity of 250,000 barrels per day 
of light and heavy naphthas, kerosene, die- 
sel fuels, vacuum gas oil, and vacuum resid- 
uum from light and heavy Arabian crude 
oils, and a sulfur recovery unit. Completion 
of this project was scheduled for the end of 
1986. At the Riyadh refinery, the produc- 
tion capacity of the unit that removed salt 
from oil had been increased. As a result, 
this refinery’s first-phase refining capacity 
had risen from 15,000 to 20,000 barrels per 
day. 

Chiyoda-Petrostar Ltd. of Japan was 
given a letter of intent from Petromin 
Lubricating Oil Refining Co. (Luberef) for 
the construction of a 1.5-million-barrel-per- 
day lube oil plant, Luberef 2, at Yanbu by 
1988. However, the project was delayed 
until 1986 as a result of inadequate financ- 
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ing. Luberef, 70% owned by Petromin and 
20% by Mobil Oil Corp. of the United 
States, was operating a lube refinery at 
Jeddah with a capacity of 1.6 million bar- 
rels per day. The Jamjoom-French Lubri- 
cants Co., a joint venture between Ahmad 
Jamjoom of Saudi Arabia and Cofran Lubri- 
cants of France, also planned to build a 
48,000-barrel-per-year lube oil blending 
plant in Jeddah by 1986. 

Petromin and Shell Oil Co. began operat- 
ing their $1.4 million, 250,000-barrel-per- 
day export refinery at Jubail when the last 
36, 000-barrel-per-day hydrocracker, based 
on a Shell process, came on-stream. The 
refinery had two 120,000-barrel-per-day at- 
mospheric distillation columns, a 69,000- 
barrel-per-day vacuum unit, a 30,500-barrel- 
per-day visbreaker, and a 15,000-barrel-per- 
day platformer. The first export cargo was 
200,000 barrels of fuel oil, and an additional 
400,000 barrels of fuel oil was scheduled for 
lifting. Later, two major Japanese trading 
houses, C. Itoh & Co. Ltd. and Mitsui & Co., 
began buying Petromin's share of available 
naphtha, kerosene, and gas oil products. 
Sales were on a month-to-month basis with 
prices being market-related rather than 
official. By June 1985, throughput was av- 
eraging 130,000 to 150,000 barrels per day 
using Arabian Light crude oil as feedstock. 
The refinery's design capacities were 5,000 
barrels per day of LPG, 60,000 barrels per 
day of naphtha, 45,000 barrels per day of 
kerosene, 75,000 barrels per day of diesel, 
65,000 barrels per day of fuel oil, 5,000 
barrels per day of benzene, and 250 tons per 
day of sulfur. 

Petrochemicals.—Production of LLDPE 
and ethylene glycol began in the third 
quarter of 1985 at the new plants in Jubail 
that were owned by Sharq, a joint venture 
between SABIC and a group of Japanese 
companies, including Mitsubishi. The $1.35 
billion plants had an annual design capaci- 
ty of 130,000 tons of LLDPE and 300,000 
tons of ethylene glycol. The ethylene glycol 
plant uses the Shell oxygen process. Ethyl- 
ene feedstock for production of LLDPE and 
ethylene glycol was supplied by the Arabian 
Petrochemical Co., a SABIC company. 

The Sadaf joint venture between SABIC 
and Shell at Al Jubail commissioned its 
300,000-ton-per-year, $2.5 billion styrene 
plant. Two 7,500-ton cargoes of styrene were 
shipped in July to the Far East. Commis- 
sioning also occurred for the chloralkali 
unit that would produce caustic soda for 
Australia and ethylene dichloride for the 
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SABIC-Lucky polyvinyl] chloride plant in Al 
Jubail that was due on-stream in 1986. The 
Sadaf complex had an annual design capaci- 
ty of 656,000 tons of ethylene, 454,000 tons 
of ethylene dichloride, 281,000 tons of crude 
industrial ethanol, 295,000 tons of styrene, 
and 377,000 tons of caustic soda. After some 
initial importing of benzene feedstock, the 
Petromin-owned local refinery in Al Jubail 
provided it. Japan, the Republic of Korea, 
and southeast Asia were to receive at least 
one-half of the production, and some was to 
be marketed in Western Europe and the 
United States through Shell. Some product 
was to feed a 100,000-ton-per-year poly- 
styrene plant at Jubail. Over 100,000 tons 
per year would be sold to Japan through 
Mitsubishi and Mitsui. 

In 1985, the Yanpet plant at Yanbu, a 
joint venture between SABIC and Mobil, 
exported 156,000 tons of ethylene glycol, 
89,000 tons of LLDPE, and 155,000 tons of 
HDPE. Europe, including the United King- 
dom, received 30% of the LLDPE. The plant 
had two LLDPE reactors, and a third was 
producing a high-density product. Annual 
capacities of the $2.5 billion plant were 
450,000 tons of ethylene, 200,000 tons of 
LLDPE, and 90,000 tons of HDPE. 

SABIC, through its subsidiary Petro- 
kemya, started its 500,000-ton-per-year eth- 
ylene plant in Al Jubail that was built by 
Chiyoda Chemical Engineering and Con- 
struction Co. of Japan. Union Carbide Corp. 
of the United States gradually turned over 
the plant to 160 Saudis whom it had trained 
after assisting in managing the design, 
construction, and startup. The new plant 
would provide feedstock to Sharq and the 
National Plastic Co. (Ibn Hayyan) plant 
that was scheduled to begin operating in 
1986, and 30,000 tons of ethylene was 
exported through the Al Jubail ethylene 
terminal. SABIC also signed licensing 
agreements with Cosden Technology of the 
United States and Société Chimique des 
Charbonnages for the use of process tech- 
nology in the construction at Al Jubail of 
polystyrene units with combined capacities 
of 100,000 tons per year, to be added to the 
ethylene plant by 1988. Production annual- 
ly was expected to be 50,000 tons of high- 
impact polystyrene, 30,000 tons of general- 
purpose-grade polystyrene, and 20,000 tons 
of expandable polystyrene. Builders were 
expected to be either Litwin S.A. of France 
or Chiyoda of Japan. Styrene monomer 
feedstock was to be drawn from the SABIC- 
Shell Sadaf styrene plant at Al Jubail. 
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Kemya signed a 7-year loan for $118.3 
million for startup costs, initial working 
capital, and other business in connection 
with the 270,000-ton-per-year polyethylene 
plant at Al Jubail. Kemya was a 50-50 joint 
venture between SABIC and Exxon Chemi- 
cal Arabia Inc. 

The Saudi European Petrochemical Co. 
(SEPC) gave a construction management 
contract to Snamprogetti of Italy to con- 
struct by 1988, at Al Jubail, a $300 million 
butane dehydrogenation facility that would 
produce the gasoline additive methy] terti- 
ary butyl ether (MTBE), butadiene, and 
butene- 1. Feedstock would be 120,000 tons 
per year of methanol from SABIC joint 
ventures and 400,000 tons per year of bu- 
tane from Petromin refineries. About 
320,000 tons per year of isobutylene would 
be produced from isobutane; in turn, 
500,000 tons per year of MTBE would be 
produced by reaction of isobutylene with 
methanol. Other products would be 124,000 
tons of butadiene and 80,000 tons of butene- 
1. SABIC held a 7096 interest in SEPC and 
expected to market almost one-half the 
output. Two other partners, Enichem S.p.A. 
of Italy and Neste Oy of Finland, would 
market the remainder. 

The Jubail petrochemical complex began 
operating its aromatics unit designed and 
licensed by Universal Oil Products Co. 
(UOP) of the United States. UOP's contin- 
uous-catalyst regeneration platforming 
method of producing benzene, toluene, and 
xylene from more than 16,000 barrels per 
day of hydrocracked naphtha was used by 
Petromin-Shell, the operator. 

Mobil and Saudi Arabian partners were 
planning a joint venture, Arabian Chemical 
Terminals, to build a chemical terminal at 
Yanbu to handle imports of solvents and 
chemicals. National Engineering Services 
and Marketing Co. and Costain Process 
Engineering and Construction Ltd. of the 
United Kingdom would build the terminal 
consisting of 12 liquid storage tanks of 
12,500-ton capacity, and 3 pipelines to con- 
nect the tanks to berths for vessels of 5,000 
to 35,000 deadweight tons. 

Construction began in Jeddah on a $30 
million polystyrene plant by the Arabian 
Chemical Co., a joint venture between Dow 
Chemical Co. of the United States and E. A. 
Juffali and Bros. of Saudi Arabia. Produc- 
tion of extruded polystyrene was to be used 
for insulation in the domestic construction 
market. 

The National Shipping Co. of Saudi Arab- 
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ia took delivery of its first petrochemical 
tanker, a 43,000-deadweight-ton vessel built 
in the Republic of Korea for $20 to $22 
million. The ship was to be leased to the 
National Methanol Co. for 7 years. Sadaf 
was also planning on leasing another 
41,500-deadweight-ton tanker under con- 
struction in the Republic of Korea. 
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The Ibn Hayyan plant in Jubail, which 
was due to start preduction in early 1986, 
was designed to produce 300,000 tons per 
year of vinyl chloride monomer and 200,000 
tons per year of polyvinyl chloride. 


1Physical scientist, Division of International Minerals. 
ner Arabian fiscal year 1985: Mar. 22, 1985—Mar. 10, 


The Mineral Industry of 
Sierra Leone 


By Ben A. Kornhauser: 


The mineral industry continued to be 
Sierra Leone's major source of foreign ex- 
change, with rutile exports becoming an 
important contributor. Austromineral 
GmbH, a subsidiary of the Austrian state- 
owned firm of Voest-Alpine AG, ceased 


operating the Marampa iron ore mine be- 
cause the operation was uneconomical. 
Smuggling of precious minerals remained a 
problem that the Government was still 
trying to suppress in order to improve 
income and foreign exchange earnings. 


PRODUCTION AND TRADE 


The bulk of Sierra Leone’s foreign ex- 
change continued to be generated by its 
mineral industry. During the first 9 months 
of the 1985 fiscal year, which started in July 
1984, the trade deficit, based on estimated 
export and import figures, amounted to 
323.1 million, and the overall balance-of- 
payment deficit was $109 million. In that 
period, mineral exports of $64.6 million 
were as follows, in millions of dollars: baux- 
ite, $18.7; diamonds, $19.7; gold, $4.7; iron 
ore, $0.7; and rutile, $20.7. Although some 
restructuring of the economy through Inter- 
national Monetary Fund (IMF) efforts oc- 
curred, including a currency devaluation, 
IMF funds were ultimately cut off late in 
the year. 

Although the production and shipments 


of rutile concentrate by Sierra Rutile Ltd. 
(SRL) decreased compared with those of 
1984, the value of the shipments was about 
$31.7 million, considerably greater than 
that of 1984, which permitted extensive 
overhauling and improvement of the plant. 

The Precious Minerals Marketing Co. 
(PMMO) had difficulty in selling some of its 
diamonds. PMMC’s dominance in the coun- 
trys market was undercut by the issuance 
of diamond and gold export licenses to 
several traders. Also, the Government 
established the Government Gold and Dia- 
mond Office (GGDO) to handle the various 
phases of precious commodity transactions, 
and was expected to use the stores of these 
minerals as collateral for loans. 
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Table 1.—Sierra Leone: Production of mineral commodities 


Commodity? | 1981 1982 1983 1984P 1985* 
Aluminum: Bauxite, gross weight 
thousand metric tons. 610 631 1785 1,000 800 
Diamond 
Gem rec thousand carata. _ 208 203 242 240 240 
Industrial stones 8 97 87 108 106 105 
Total ] mł . Lee do- 305 290 345 345 845 
ff cocus troy ounces. — 8,485 8,729 312,000 318,228 18,000 
Iron orrteeeeeeee - metric tons_ — "E 66,000 ! ,000 800,000 
Petroleum refinery 
line thousand 42-gallon barrels. .. 343 228 213 238 
ee!!! do- 131 84 112 128 
JJC ͤ ͤ K do- 213 151 3 
Distillate fuel oil. ee 548 414 671 709 SE 
1 E " " * 3*4 
ue petroleum gasss Dc 
poem E "m NA 1 1 1 
Refinery fuel and losses_ cT es do- 88 60 64 
Total nh nre et do ..- 1,715 1,207 1,559 1,675 NA 
Salt thousand metric tons... 200 200 200 200 200 
Titanium: Rutile ore and concentrate, 96% TiOs ; 
gross weint metric tons 50,795 47,709 71,800 91,800 481,000 


Estimated. liminary. NA Not available. 
iTable includes data available through July 16, 1986. | 
In addition to the commodities listed, a poe’ fra crude construction materials (clays, sand and gravel, and stone) was 


produced, but output was not reported, and information was inadequate to make reliable estimates of 
output levels. Sierra Leone annually refined ed 4,000 to 10,000 metric tons of salt from im CF 
was not included in the body of the table because it would t double counting materials credited to the country 


where the salt was originally collected. This output would be in addition to that reported in this table. 
Rated on export gares reported in thes Mining Journal (Landon); v. 804, No. 7804, Mar. 15, 1985, p. 180. 


Table 2.—Sierra Leone: Exports of mineral commodities: 


Destinations, 1983 
Commodity 1983 i s 
NC Other (principal) 
Aluminum: Ore and concentrate metric tons... 523,105 _. Netherlands 292,456; Switzerland 
132,935; Venezuela 69 710. 
Diamond: 
Gem, not set or strung . ------ value, thousands... $21,448 $704 United S ders $10,482; Belgium- 
Luxembourg $10,262. 
Industrial stones . ~~. ____.____ do- $7,282 $1 Belgium-Luxembourg $5,504; United 
om $1,777. 
Iron and steel: 
Iron ore and concentrate excluding roasted pyrite 
do- $71 — Austria $70. 
Metal, scrap .-- ------------------ do... $121 me 227 Ringdom $70; West Germany 
Bese ait 55 products: a A $6: Liber $3, 
qu petroleum gas E NC uinea ria 
Gasoline, motor . PFC do... __ All to Liberia. 
Distillate fuel oil |... ......- 42-gallon barrels .. 8,931 _. All for ship’s stores. 
Lubricanttkʒusssssss da- 12,985 eee Do. 
Residual fuel olli do— 56,717 NES iy s 48,198; United Kingdom 
Other metals: Ores and concentrates metric tons... 46,216 oe Netherlands 36,236; United Kingdom 


de prepared by Virginia A. Woodson. Comparable data for 1982 and 1984 were not available at the time of 
publication. 
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Table 3.—Sierra Leone: Imports of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alkalai and alkaline-earth metals 
Aluminum: Metal including alloys, semimanufactures 


Copper: Metal including allovs: 


value, thousands 


actures 
Bars, rods, angles, shapes, sections 


Universals, nan sheets 


value, thousands. .. 


Castings and forgings, rough 


Lead: Metal inclu allo 
Unwrought_ L m ái 3 


value, thousands 


value, thousands 


Semimanufactu 
Tin: Metal including g alloys. semimanufactures . do—- 


Titanium: 


Oxides 
Other: Base metals including alloys, all forms 
value, thousands 


INDUSTRIAL MINERALS 
Boron materials: Oxides and acids 


Cement 


Ni 7 
Phosphatic 
Gypsum and plaster 


me ents, mineral: Iron oxides and hydroxides, processed 


andbrine.. 


Sodium compounds, n.e.s.: Carbonate, manufactured 


Stone, sand and gravel: 
Dimension stone: Worked — — — — — 
Sand ether than metal-bearing 


ulfur: 
Elemental: Crude including native and byproduct _ _ _ 


inia ar acid 


3 thousand 42-gallon barrels_ _ 


Crude 

Refinery products 
Liquefied pecroleum gas value, thousands 
Gasoline, motorr!!lP!!u ccc __ do... 
Mineral jelly and wa 42-gallon barrels_ _ 
Kerosene and jet fue!!l do_ ___ 
Lubricants ____________.___--- do- 
Bituminous mixtures do... 

NA Not available. 


1983 


United 


. States 


Sources, 1988 
Other (principal) 


Netherlands 68; West Germany 35; 
France 34. 


France $128; Netherlands $65. 


All from Guinea. 
United Kingdom $7; Netherlands $1. 


NA. 
West Germany 174; Spain 51. 


Belgium-Luxembourg 867; West Ger- 
1 ; East Germany 21. 
n $717 Belgium. Luxembourg 


All nea West Germany. 
East Germany 293; Poland 100. 
Italy 140; 37 jum-Luxembourg 128; 


United 24; Be 
— Bem 


United Kingdom 5. 

All from United Kingdom. 
All from Sweden. 

All from West Germany. 


Mainly from Belgium-Luxembourg. 


All from United Kingdom. 

France 1,219; Netherlands 117; 
Poland 58. 

Denmark 3; West Germany 1. 

Netherlands 449; Saudi Arabia 213. 

Netherlands 2.619. 

All from France 

Netherlands 180; United Kingdom 


48. 
All from West German 
Senegal 7,000; West Germany 611. 
Poland 25; West Germany 30. 


All from Lebanon. 
All from China. 


All from Netherlands. 
All from United Kingdom 
Netherlands 110; United Kingdom 


All from Nigeria. 


West Germany $14; Netherlands $6. 
All from Netherlands. 


West Germany 1,480; China 519; 
S 283. 


pain 
Belgium-Luxembourg 7. 
Be jum Luxembourg 18,998; United 


5,821. 
Netherlands 1,212; Belgium- 
Luxembourg 951. 


Table prepared by Virginia A Woodson. Comparable data for 1982 and 1984 were not available at the time of 


publication. 
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COMMODITY REVIEW 


METALS 


Gold.—The Government-established 
GGDO, which was run by an eight-person 
board, ended PMMC’s monoply. GGDO was 
created to buy gold and diamonds at com- 
petitive prices, and to sort, value, parcel, 
market, and export them. With new strin- 
gent measures to prevent smuggling, GGDO 
was expected to provide the Government 
with a strong credible basis for raising 
external loans by using its stock of gold and 
diamonds as collateral. 

Iron Ore.—Austromineral notified the 
Government of its intention to cease oper- 
ating the Marampa iron ore mine on June 
80, 1985. Reactivation and operation of the 
Marampa Ore Mining Co. Ltd. had been 
based on an annual production of 1 million 
tons of salable iron ore. However, produc- 
tion had been considerably lower since oper- 
ations resumed in 1983. Austromineral 
withdrew because of a combination of fac- 
tors that included very low production, low 
market prices of iron ore, and high labor 


Titanium.—While production of rutile 
was down 11.3%, to 81,000 tons, from the 


. 1984 output, shipments amounted to 93,000 | 


tons, which were 18.995 below 1984 ship- 
ments. However, the value of 1985 ship- 


ments, at $31.7 million, was 27% larger 


than that of 1984. The better average mar- 
ket price of $342 per ton of rutile concen- 
trate permitted a considerable investment 
in refurbishing the dredge and wet plant 
and in installing new equipment to expand 
the dry plant's capacity. The higher grade 
of rutile ore that was mined by SRL in 1985 
afforded the opportunity to change to an- 
other ore body. The Government mining 
leases, held by SRL and owned by Nord 
Resources Corp. of Dayton, Ohio, should run 
until the year 2009, with a renewal option 
for another 15 years. After June 30, 1992, 
the Government could acquire 47% of SRL's 
shares at 47% of the book value. 


MINERAL FUELS 


Amoco Sierra Leone Exploration Co.’s 
first exploratory oil well on its offshore 
permit was dry. The concession covered 
11,200 square miles. 


Physical scientist, Division of International Minerals. 


Where necessary, values have been converted from 
Leones (Le) to U.S. dollars at the rate of Le1 = US$0.17. 


The Mineral Industry of the 
Republic of South Africa 


By George A. Morgan’ 


In 1985, the Republic of South Africa was 
among the leading five world suppliers of 
nonfuel mineral products as well as benefi- 
ciated mineral materials such as ferroal- 
loys. In 1983, the latest year for which 
comprehensive comparable worldwide data 
were available, the Republic of South Africa 
ranked second behind the U.S.S.R. and 
ahead of the United States in terms of value 
of selected nonfuel mineral production at 
nearly $13 billion.? 

Mining and quarrying accounted for 
15.7% of a gross domestic product (GDP) of 
$50 billion, compared with 5.3% for agricul- 
ture, 12.9% for Government, 22.3% for 
manufacturing, and 11.4% for services. To- 
tal mineral sales were up about 36% in 
terms of the South African rand, but declin- 
ed about 11% in terms of U.S. dollars to 
$11.8 billion. Exports of mineral products 
were valued at $10.3 billion, of which almost 
$7 billion was accounted for by gold, and 
$3.3 billion by other minerals. The value of 
local sales to the domestic economy was $1.5 
billion. Gold accounted for over 59% of all 
mineral earnings and 68% of total mineral 
export revenue. About 62% of total foreign 
exchange earnings were obtained from min- 
eral sales. If beneficiated mineral-based 
products such as ferroalloys and iron and 
steel were included, the mining industry’s 
share of GDP and foreign exchange earn- 
ings would be higher. 

The revenue from mining was $194.5 
million, including $173 million from mining 
leases and $19 million from diamond export 
duties. In 1984, total tax revenue from 
mining was over $400 million. Tax revenue 


from refined petroleum product sales was 
estimated at $900 million. Total mineral 
industry profits were $4.4 billion, up nearly 
47% or $1.4 billion from that of 1984. 
Capital expenditures by the industry, ex- 
cluding equipment purchases, were $1.2 
billion, up $245 million from that of 1984. 

Mining activity was primarily by six ma- 
jor mining corporations: Anglovaal Ltd. 
(AVL), Anglo American Corp. of South Afri- 
ca Ltd. (AAC), Barlow Rand Ltd. (BRL), 
General Mining Union Corp. Ltd. (Gencor), 
Gold Fields of South Africa Ltd. (GFSA), 
and Johannesburg Consolidated Investment 
Co. Ltd. (JCI). A major new exploration 
company, Consolidated Resources Explora- 
tion Co. Ltd. (CRE), was registered. CRE’s 
interests included primarily coal, gold, and 
uranium mining, but also chromite, dia- 
mond, platinum, and other minerals. 

Total employment in the mining industry 
at yearend was 724,587 compared with 
711,511 (revised) in 1984. Employment by 
sector was as follows: gold, 515,913; coal, 
98,882; diamonds, 18,480; iron ore, 7,273; 
chromite, 6,949; asbestos, 6,883; tin, 3,310; 
manganese, 2,861; quarries, 15,106; and oth- 
er minerals, 48,930. The foreign worker 
component of the mining labor force was 
about 40%, mainly from Botswana, Lesotho, 
Malawi, Mozambique, and Swaziland. Re- 
cruitment was by the Employment Bureau 
of Africa Ltd. (TEBA) through offices in the 
Republic of South Africa and the adjoining 
countries. Total salaries and wages earned 
in the mining industry were $2.2 billion, up 
almost $300 million from that of 1984. 
Compulsory deferred wages paid out in the 
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foreign workers’ own countries were $102 
million, voluntary deferred pay was $39 
million, and earnings sent to the home 
countries through TEBA’s fiscal remittance 
system were $60.6 million. Additional sums 
including awards, compensation, pensions, 
and savings were in addition to the above 
remittances. In the manufacturing industry 
at yearend 1985, employment in the chemi- 
cals, petroleum, and coal products sector 
was 95,200; the industrial minerals sector, 
77,600; and the basic metals sector, 109,000. 
Government Policies and Programs.— 
The Council for Mineral Technology contin- 
ued to place emphasis on research to im- 
prove mining productivity and to expand 
downstream processing, mainly for increas- 
ing the added value of exports and to reduce 
import dependence. The Government, 
which initially capitalized several major 
industries such as iron and steel, phosphate 
rock, and synthetic fuels from coal, contin- 
ued its policy of sales of such companies to 
the public. However, the Government also 
approved development of the Mossel Bay 
natural gasfields through the efforts of the 
Central Energy Fund (CEF). CEF was a 
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Government institution with responsibility 
for research, development, stockpiling, and 
production of liquid fuels. CEF formed a 
wholly owned subsidiary, Mossgas (Pty.) 
Ltd., which was responsible for offshore 
aspects of the project. Funding for CEF 
projects was partly from a fuel tax paid by 
motorists for use in creating alternatives to 
imported fuel. 

A secretariat for unconventional trade, or 
countertrade, was created in the Depart- 
ment of Trade and Industry, with the pur- 
pose of investigating countertrade practices, 
such as promoting exports to weak foreign 
currency markets, to nontraditional part- 
ners, and to blocked markets. The Mineral 
Policy and Energy Policy Committees, each 
consisting of private and public sector rep- 
resentatives, were created to keep the Gov- 
ernment informed of mineral industry de- 
velopments. 

Mineral developments within the Nation- 
al States were administered by the Depart- 
ment of Development Aid through the 
South African Development Trust Corp., 
under the terms of the Development Trust 
and Land Act of 1936. 


PRODUCTION AND TRADE 


The index of physical volume of all min- 
ing production including gold was 103.8 in 
1985 compared with 104.1 (revised) in 1984 
(1980=100). Output of about 60 different 
minerals was from over 890 mines and 
quarries, from companies that were mem- 
bers of the Chamber of Mines (CM). Of these 
mines, 77 produced gold, 97 produced coal, 
and 58 produced diamonds. An additional 
140 mines and plants not affiliated with the 
CM were members of the Association of 
Controlled Mines Works. The country was 
divided into 10 mining districts with their 
respective mining commissioners responsi- 
ble for reporting prospecting and mining 
activities to the Department of Mineral and 
Energy Affairs. 

The National Union of Mineworkers, 
represented almost entirely by black mine 
workers, and several other unions contin- 
ued to seek the right to represent workers of 
various mines throughout the country. Sev- 
eral strikes of major coal and gold mines 
occurred in 1985, but were of short duration 
and had minimal effect on production. 

The South African Transport Services 
(SATS), with a labor force of about 233,000 
people, provided for shipment of both do- 
mestically produced products and trans- 
shipment of material for neighboring coun- 


tries. With over 4,700 steam, electric, and 
diesel locomotives and about 161,000 freight 
cars, leasing, repair, and maintenance ser- 
vices were also provided to other countries. 
Nearly all of Zimbabwe’s mineral exports 
were shipped through the Republic of South 
Africa. A substantial share of Zaire’s and 
Zambia’s trade was via South African ports. 
Shipments to Maputo in Mozambique were 
mainly coal, and steel ingots and billets. 
Total rail transport by SATS in the year 
ending March 31, 1985, was over 170 million 
tons compared with 157 million tons in 
1984. SATS road transport, excluding pri- 
vate road haulers, was 4.2 million tons. 
Cargo shipped from South African harbors 
was 73.8 million tons and cargo landed was 
16.3 million tons, both increases from that 
of 1984. Over 40 million tons of coal and 
coke were shipped for export, and 25.6 
million tons were shipped to local markets. 
Other mineral products and their deriva- 
tives railed were 48.1 million tons, includ- 
ing 19.4 million tons of iron ore, 4.9 million 
tons of cement, 2.9 million tons of manga- 
nese ore for export plus 1.3 million tons for 
local use, and 2.1 million tons of phosphate 
rock. Base metals and iron and steel 
shipped by rail were 9.6 million tons. 


brand 
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Table 1.—Republic of South Africa: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985* 
METALS 
Aluminum metall „ 83,700 105,500 161,300 167,357 164,600 
Antimony concentrate: 
Gross weight __________._.____-_-- 16,599 15,314 10,670 12,924 12,600 
Metal content -------------------- 9,810 79,135 6,302 7,440 7, 390 
Beryl concentrate (11% to 12% Be) 122 58 21 1 5 


Chromite, gross weight: 


More than 48% CrO .. thousand tons 36 83 25 53 65 

44% to 48% Cra do____ 1,561 1,193 1,070 1,242 1,975 

Less than 44% CraO3 ___ ______-_-_ do____ 1,273 939 1,137 1,711 1,658 
Tota. eno aar ee do 2, 870 2,164 2,282 8,006 3,699 

5 concentrate kilograms 3,615 9,960 406 317 1 
pper: 

Mine output, metal content __________-_- 199,424 188,709 204,984 198,179 205,052 
Smelter- -------------------—- 185,400 191,800 192,300 178,700 191,700 
Refined. —-—---------------—-——— 144,100 142,800 157,700 155,722 164,304 

Gold, primary ENEN thousand troy ounces. 21, 121 21,355 21,847 21,861 21,524 
Iron and : 
Ore and concentrate: 
Gross weight thousand tons. 28,319 24,554 16,605 24,647 24,414 
Pe hig content! do... 18,124 15,714 10,627 15,749 15,076 
Pigiron ________________ do- 7,365 6,762 5,213 5,455 6,574 
Ferroalloys, blast furnace and electric- DIIS i ae 
rnace: 
Ferrochromium |... do- 1750 F460 720 886 852 
Ferromangan ese do— 450 440 143 196 331 
Ferrosilicochrome_ _ — — — — — — do- 20 20 18 27 5 
Ferrosilicomanganese do- 50 40 143 196 238 
Ferrosili ton do- 110 100 100 110 75 
Ferrovanadiu mmm do r rT ri rg 3) 
Silicon metall do 30 30 22 25 36 
Total? |... do... 11,411 11,091 11,147 1,440 1,537 
Steel, crude ______________ do 9, 8,271 7,190 7, 827 8,582 
Semimanufactures: 
For immediate sale do 93 NA NA NA NA 
Hot- rolled products... do— 6,707 NA NA NA NA 
Iron casting do— 2,092 NA 286 322 NA 
Steel castings and forgings .. do... 76 NA 112 111 NA 
Total 2226 et do____ 8,968 NA NA NA NA 
Mine output, metal content ____________ 98,901 90,288 87,533 94,764 98,424 
Smelter, secondary n — 26,900 30,400 23,600 21,900 25,000 


ese: 
Ore and concentrate, gross weight: 
Metallurgical: 


Over 48% Mn ...... thousand tons... 368 442 674 753 950 
45% to 48% M do 1.226 1,423 268 448 213 
40% to 45% Mn n do 676 713 415 432 837 
30% to 40% Mn _________ do- 2,429 T2 304 1.270 1.225 1,442 
Total? ____________ do... 4,699 14,882 2,627 2,858 3,448 

Chemical 
Over 65% MnOg __________-_ do... 3) 3) 3) (°) 1 
35% to 65% MnOs .........- do... 45 39 98 123 118 
Less than 35% MnO, ________ do... 296 295 161 69 38 
Total?_______________ do... 941 334 259 192 158 
| Totalmanganese? .  . _ do- 5,040 15,217 2,886 3,049 3,601 
T 1 22. T TNITE OE 96,568 19,897 23,361 36,776 31,825 

ickel: 

Mine output, metal content 426,400 22,000 20,500 25,000 25,000 
Metal, electrolytic. ..._.._..__________ 17,960 14,425 *17,000 20,500 20,000 


Platinum-group metals, metal content of 
concentrate, matte, refinery products? 5 
thousand troy ounces. . 3,110 2,600 2,600 8,500 8,700 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984P 1985* 
METALS —Continued 
Silver: 
Mine output, metal content 
d troy ounces. . 7,568 6,943 6,518 6,997 6,731 
ao a Acre R 8 do... 3,050 8,080 *1,950 *2,000 2,000 
Concentrate: 
Gross weight 6,950 7,500 6,700 5,900 5,600 
5 content... LL LL L2 22222222 2,811 8,035 2,668 2.901 2,153 
etal, primary" lt sect, Bt Nala ORE MIUM 2,602 2,884 2,685 1,592 1,463 
red 
Rutile concentratt- 49,900 47,000 56,000 56,000 55,000 
õö˙ᷣ ⁰⁰yd ³ d es $70,000 881,000 1417, 300 1417, 300 415, 000 
1 oxide (Us0g) ___-__-______-~-~-~-~~- 7,235 6,833 7,128 6,762 5,144 
Vanadiferous slag, gross weight 59,459 51,395 85,825 45,911 51,840 
V content: 
Of vanadiferous slag? |... 8,400 8,100 5,100 6,500 5,915 
Of V: O, and vanadate products 4,217 8,613 3,733 6,017 8,100 
Total cam ek 12,617 11,713 8,833 12,517 14,015 
Concentrate: 
Gross weight! |. h 4174, 377 183,000 200,000 200,000 190,000 
Metal content |... 2 2 2222222222 87,112 91,516 109,981 106, 107 94 
Metal, amelternrnrnrnn -- 80 79,100 84,984 88, 93,700 
i ium concentrate (baddeleyite and zircon) — — *100,000 125,000 162,281 153,123 160,533 
INDUSTRIAL MINERALS 
Amosi 56,834 43,457 37,856 
a ears. bb 
Crocidolite 7) A eae es 102,897 263 ; 788 34,073 
Total odeur ⁰ ⁵ ee es 285,943 211,860 221,111 167,389 163,574 
n 8 2,247 3,177 6,688 4,467 4,887 
Cement, hydraulic thousand tons. 8,095 8,010 7,891 8,188 7,034 
Attapulgite - --------------------- 5,221 4,398 4,425 4,843 5,885 
Ü en og 88 44,372 827 39,529 41,849 43,472 
CMOS ia ð ... es Se 282,645 259,767 117,807 162,665 168,145 
| Sg aed Fen en Le Fal LL 171,500 163,075 69,984 93,755 128,810 
Fullers earth 434 311 312 me mer 
ö ev ͤ K ay 155,008 127,891 129,605 186,160 128,899 
Montmorillon ite 354 x ee poms ae. = 
Corundum, natura 91 62 49 21 10 
Diamond 
Gem onore Ss thousand carats.. 3,429 8,942 4,004 4,516 4,548 
Industrial do- 6,097 5,812 5,757 5.627 5,660 
TOL]. o o oom emt do- 9.526 9,154 10,311 10,148 10,2038 
Diatomitt l2- 615 596 1,088 258 214 
eldspar_______________________ 57,052 47,854 45,114 39,018 83,012 
Fluorspar: 
Acid - grade 451,614 293,821 232,150 diri 310,211 
Ceramic grade 118 628 6,406 5,724 
Metallurgical-grade — - - ---- ---------- 38,789 27,386 28,446 25 410 33,272 
Total i ona ae he LU 496,521 830,835 267, 602 819,206 349,207 
Gem stones, semiprecious 
Emerald crystals. ------- kilograma_— 6547 575 440 102 
Tiger s- e7eeeeeeeeeeeees «„ do... 220,034 *112,000 120,000 111,500 178,821 
G | +. 66m . nS 554,827 534,991 518,353 535,286 399 
Kanite related materials: 
Andalusiteeeeeteeeeee: ~____ ____ 181,272 155,723 116,576 143,305 194,693 
Sillimanite _____________________ 15,504 10, 815 1,311 1,837 
ORE a at thousand tona... 2,251 2,150 1,892 2,110 2,014 
Magnesite, crude. |... -----------—--—-— 56,551 81,927 22,560 83,059 ,898 
%/«é ũ —2 kilograms. -— NA NA E 81 
õö;—»ẽ!“n;! i . 2,395 1,762 2,672 4,478 2,072 
Nitrogen: N content of ammonia 
thousand tons 571 575 580 580 
Phosphate rock, gross weight do— 1.718 73,161 2,887 2,496 2,433 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984” 1985* 


INDUSTRIAL MINERALS —Continued 
Tene mineral, natural: 


7 HUS PN D REUNION 742 1,812 1,319 746 528 
% 7 s eco Be 555 324 369 245 22A 
Total ht G00! ose 1.297 2,136 1,688 991 752 
Pyrites, gross weight |... Lc 1,475,000 1, 500, 000 1, 500,000 464,878 500,000 
Quartz, quartzite, glass sand (silica) 
thousand tons 1,887 1,260 1,184 1,471 1,518 
Salt- o s niu Lo I LL nude 539,801 586,210 744,295 615,531 722,482 
JJJ;ö»ͤ; WWW x 9,243 5,582 1,839 1,153 47 
Sodium sulfat À 4,542 2,062 630 820 75 
Stone, n.e.s.: | 
Dimension: 
Granite: 
Sawn slabessq 23,535 12,595 11,000 18,345 11,708 
Rough block 182,770 160,000 150,000 196,237 315,707 
Marble `- sss 6,327 6,725 4,936 1,000 1,000 
JD ia as i re 57,300 49,900 40,000 45,100 42,100 
Crushed and broken: 
Limestone thousand tons 21,107 22,379 19,874 21,084 20,520 
Shalé cc a ees do... 600 482 454 533 521 
Sulfur: 
S content of pyrites |... do. ... 502 465 474 464 474 
roduct: 
Of metallurgy? |... do- 100 185 125 491 85 
Of petroleum do... 21 25 32 80 85 
" Total®_______ p------- do... 629 625 631 585 594 
ulfuric acid, gross weight do... 3,677 3,195 3,201 NA NA 
TAE ana related materials: 
t AE E E 5 8 9,464 9,743 7,617 10,561 10,220 
Pyrophyilite (wonderstone) )) 5, 662 4, 070 3,575 3,851 4,227 
Vermiculite 190,601 182,641 153,084 173,759 184,070 
MINERAL M nS AND RELATED 
Carbon black 45,000 NA NA NA NA 
Coal: 
Anthracite __________ _ thousand tons__ 4,017 3,526 2,227 3,228 4,910 
Bituminounsss do- 126, 361 140,650 142,896 159,681 168,606 
Total)) do_ ___ 130,879 144,176 145,123 162,909 178,516 
Coke, all types do... 5,685 NA NA NA NA 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 33,215 35,770 38,325 
r do- 2, 920 3,285 3 
Keros ene do j A 3,650 
Distillate fuel oil... do_ ___ 35,405 87,230 40,880 N - 
A A 
Residual fuel oil |... do____ 24,090 127, 470 21,900 
one ERIS aan K do____ 2,555 2, 
Sg itary oye C 0. — 8,395 11.315 12,410 
e fuel and losses do____ 5,47 6,205 
TOUR essen P Ssh oS do- 115,705 r127,480 129,210 NA NA 


Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through Sept. 23, 1986. 
Data may not add to totals shown because of independent rounding. 
Less than 1/2 unit. 
*Reported figure. 
5Includes cemiridiüni from gold ores estimated at 2,500 troy ounces per year. 
*Domestic sales plus exports. 
"Sulfuric acid was produced from gases derived from local smelting operations and from burning imported elemental 
ur. 
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Table 2.—Republic of South Africa: Apparent exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxides and hydroxides RERO 
iie including alloys: 


Antimony: 


ncluding alloys, all forms 
Beryllium: Oe and concentrate 


Ore and concentrate 

thousand tona. _ 
Oxides and hydroxides . ~~ 
Unspecified 


Cobalt: 
Metal including alloys, ail rns 
etal in orms ____ 
Columbium and tantalum. Ore and con- 
centrate |... ~~ c22 2L LLL Lc 


cobre 
and concentrate 
gne end speiss including cement 


Ash and. residue containing copper 
guis aba alloys: 


Semimanufactures.. - -------- 


Ore and concentrate 
value, thousands 
Waste and sweepings do_ 
Metal including alloys, unwrought - 
and partly wrought 
thousand troy ounces. . 
Iron and steel: 


Iron ore and concentrate excluding 
pyrite ___ thousand tons. 


Metal: 
Scrap 


Steel, primary form 


See footnotes at end of table. 


1983 


2304, 100 


000 
211,970 


234, 734 


1984 


62,083 
1,170 
331 


10,416 
163,027 


5,031 


214,775 


United 
States 


Destinations, 1984 
Other (principal) 


United Kingdom 7. 

Japan 2,851; West Germany 607; 
United 1 om 194. 

; West Germany 


Taiwan 608; United Kingdom 


Japan 431. 


Japan 418; West Germany 112. 
Sweden 36,442. 


All to Portugal. 
West Germany 28; Taiwan 20. 


Japan 2. 
Japan 61,900. 


Greece 978; West Germany 122. 
All to West Germany. 


West German . 457; 1 
Kingdom 2 
Luxembourg 1 930. 

West Germany 68, 449: Belgium- 
Luxembourg 35 760 Japan 
21,248. 

Hong Kong 907; Taiwan 684. 


All to Canada. 
West Germany $88. 


Italy 3,324. 
9274890 5,472; West Germany 
United Kingdom 1,010. 
Japan 40,600; Taiwan 3,268. 
Japan 20,000; West German 
15,718. 


sapen 253,283; West Germany 

38,622. 

Italy 32,928; Turkey 15,300. 

Ja 41,107; West Ge 
3,629. Y 


West German 8 

Japan 4,540; weden 558. 

Japan 29, 320; Indonesia 1,131. 

m 
tal 183 Uni om 
2l 123; Belgium-Luxembourg 


Turker 94, 146; 1 49.857 N 
Taiwan 19 
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Table 2.—Republic of South Africa: Apparent exports of selected mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 


1983 


1984 


United 


Destinations, 1984 


States Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions e o onse eo s 400,547 307,801 130,509 Hong Kong 55,725; West Ger- 
n pe^ 061; United Kingdom 
Universals, plates, sheets 523,720 402,484 246,462 Taiwan $2,7 36; Hong Kong 
Hoop and strip --------- 4,918 929 _. Taiwan 556; Sri Lanka 169. 
and accessories 10,141 34,555 oS Turkey 34 487. 
SS 14,707 23, 735 12,510 a 2 5, 533; Netherlands 
Tubes, pipes, fittings _ _ _ _ _ — 52,441 89,787 46,443 Hong 175 av ,165; West Ger- 
many 
Castings and forgings, rough _ 30 277 3 Canada 246; Netherlands 14. 
Ore and concentrate 110,565 59,206 8 18 100 35,935: West Germany 
JJ ĩͤv ee 20 105 Canada 833 Italy 10. 
Metal including alloys: 
TOD PEAS CEEE et 685 122 m Taiwan 281; Denmark 214; 
United Kingdom 118. 
Unwrought -------------- 13,259 3,274 (4) Italy 2,758; Japan 351. 
Semimanufactures 11 186 — Sweden 109; Hong Kong 77. 
Lithium: Ore and concentrate "hes 56 56 
Magnesium: Metal including alloys: 
PPP... AA 80 292 _. United dom 121; West Ger- 
many 92; Italy 36. 
Unwroughgnt 52 (5) P 
Manganese: 
Ore and concentrate, metallurgical- 
grade thousand tons 21,996 23,038 -- Japan 1,207; West Germany 320; 
orway 
Gig 303 43,280 67 Taiwan 42 535 Turkey 208. 
Metal including alloys, all forms 14,107 20,695 11,695 "n Germany 3, 3,342; Canada 
Mercur 76-pound flasks . -— 29 — All to West Germany. 
1 Ore and concentrate SA 32,860 32,821 West Germany 39. 
ickel: 
Matte and speiss. _____________~_ 74,821 4,633 es Norway 4,391; oe ium- 
Luxembourg 
Metal including alloys: 
Cre) =. uvm maa dies 99 578 Canada 220; West Germany 135; 
United Kingdom 1 124. 
Unwrought ______________ 15,287 13,143 3,596 West Germany 3,250; Sweden 
1,712; Italy 355. 
Semimanufactures. |... 150 452 438 taly 10. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $1,726 $202 RES All to West Germany. 
Ash containing platinum do- xw $1,537 M Do. 
Metal including alloys, unwrought 
and partly wrought: 
Palladium troy ounces. _ 415,671 774, 600 584, 661 272512 177, 427; West Germany 
Platinum do— 1,500,061 1,104,984 1,039,000 West 8 65.984. 
o dium D cc 84,010 116, 612 97,1 Japan 19,485. 
Iridium, osmium, ruthenium 
do... 97,139 219,021 154,709 Japan 64,312. 
Unspecified 
value, thousands 881.614 $40,326 $950 Switzerland $22,763; West Ger- 
many $7,470. 
Silver: 
Ore and concentrate do____ $1,645 $185,296 x United Kingdom $183,857; Cana- 
Waste and sweepings _ _ _ --— do... $664 $12,258 "US United Kingdom $11,167; Swit- 
zerland $534. 
Metal including alloys, unwrought - | 
and partly wrought... do— $2,659 $21,902 -— United Kingdom $19,162; West 
i | rmany $2,568. 
n: 
Ore and concentrate |... 212 3,329 -- Italy 2,621; United Kingdom 708. 
Metal including alloys 
7 a 4,787 147 -. All to S 
Unwroughnht ----- 1,333 791 10 Eg oss ted Kingdom 431; Italy 182. 
Semimanufactures. . 1 3,390 3,377 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of selected mineral commodities! 


ntinued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1983 1984 ; "BN 
rire Other (principal) 
METALS —Continued 
Titanium: 
Ore and concentrate 44,008 48,180 14,459 TM er Germany 1288 18; Belgium- 
// ˙ ˙ m A ia 85 E — 51; United Kingdom 
Metal including alloys, semimanu- 
actur es 2 SUM 
Tungsten: Ore and concentrate is 19 — West Germany 18. 
Uranium and thorium: 
Ore and concentrate 
value, thousands e: $28,840 ~- All to Canada. 
Oxides and other compounds 8,685 2,628 2,628 
Metal including alloys, all forms, 
ranum J 8 1.872 465 — All to West Germany. 
Oxides aad hydroxides 2,090 1,300 711 Belgium- Luxembourg 589. 
Pentoxides 2-2. --- SN 3,250 3,250 
_ Ash and residue containing vanadium_ 2,156 12,197 _. All to Belgium- Luxembourg. 
c: 
Ore and concentratte _ 83,687 61,161 (*) ER CR West Ge 
1; Netherlands 11,175. 
Oxide -——-—--------------—- 41 32 A n^ Ju Lanka. 
Ash and residue containing zine msc 178 _. All to Netherlands. 
Metal including alloys: 
77) 175 573 ae Aavan 1 ini Germany 134; 
0 
Unwrought ________-____ 2,231 1,010 992 West Germany 117 
i ufactures 44 51 412 51,395 ^ United Kingdom 
Zirconium: Ore and concentrate 2132 765 2140, 126 18,424 West Germany 34 456 Japan 
Other: didi 
Ores and concentrates 78,145 85,701 -— Sweden 39,756; Italy 19,542; 
Belgium-Luxembo 12,71 10 
Oxides and hydroxid es 50 615 -. Be nme Een I ; 
| om 26. 
Ashes and residues 125,865 80,571 105 Italy 424 42060. nited Kingdom 
300; Austria 17,717. 
Base metals including alloys, all forms 9,270 4,143 781 United Ki ney Tp 2, 17 9; Italy 759; 
wai MINERALS 
Abrasives, 
Natural: Corund emery, pumice, ix 
Dust and powder of precious and semi- — 
precious stones including diamond | 
e, thousands $51 $747 ee bis Germany $600; Turkey $72; 
y $65. 
Asbestos, crude |... 2. 2183 946 3163,107 13,911 Japan 49,975; Italy 11,275; 
ugoslavia 6,785. 
Barite and witherite |... M 3833 NA 
Clays, crude: 
ntonite*? _________________ 880 915 NA NA. 
Chamotte earth ~- a 6,014 6,483. -- West Germany 6,388; Austria 95. 
Fire clay Bo SN NENNEN 4 ws 
Kaolin” 24603 cee eae eos 979 638 NA NA. 
Unspecified 57,711 68,898 -- United Kingdom 30,847; Italy 
| 20,770; Japan 11,316. 
Diamond 
Gem, not set or strung : 
value, thousands $405,126 $448,850 $311,950 "Hong Kong RE $30,789; 
mourn stones... do- $52,594 $51,886 $45,901 rmany 
and powder. .. thousand carata_ . 14,056 2, 2,084 enn 2. $8,009 
Feldepar f fluorspar, related materials: 
Feldspat 459 620 NA NA. 
Fluorspar — - sa Se 2246,462 3343,432 179190 NA. 
Unspeciſfie lulu 168,900 159,704 ee ss CT a 0; West Germany 
Fertilizer materials: 
Crude, ness soe 2,902 870 e ui Germany 795; Switzerland 
Manufactured 
Nitrogenous. ________._ ~~~ 140 7,020 eis Pa Lanka 6,020; Argentina 
Phosphatic ______________ 11,389 11,098 = West Ge Germany 8,755; Denmark 
Unspecified and mixed 24 17,243 -. West Germany 13,417; Belgium- 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of selected mineral commodities’ 
—Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 


Commodi 1983 1984 : PE 
d ee Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, natural 380 11,439 1,089 Japan 792; United Kingdom 358. 
Gypsum and plasterer r 3,003 2,184 NA NA. 
Kyanite and related materials: 
Andalusite?____--—---------—- 69,264 91,574 NA NA. 
Silliman ite 2.560 1.340 NA An ds 9 
U inèd c ene PS 24,503 TM est Germany 20,395; Nether- 
Gren lands 3,966. 
esium compounds: 
esite, cru dee 1,108 612 500 United Py em 108. 
Oxides and hydroxides __________ EM 367 a Canada 343; Austria 24. 
Mica: Crude including splittings and 
6777. eS 8392 829 1 United Mm 543; West Ger- 
1 FC 258,909 925,161 m SETS ,960; West Ge 
tes, crude... 2 sss 2- : ; TEN rke rmany 
; Ft Denmark 110,029. 
Phosphorus, elemental ~- ----------- 712 739 198 Tien 54 
Pigments, mineral: 
Natural, crude? ______________ 200 155 NA NA. 
Iron oxides and hydroxides, processed 2 91 — United Kingdom 90. 
Precious and semiprecious stones other 
than diamond: Natural 
value, thousands 184,464 36,992 32,453 E tr $1,166; Switzerland 
dn rystal, piezoelectric.. kilograma l 125 All to West Ge 
c piezoelectric ograms. . ce. M est Germany. 
and brine 2103,262 389,731 5,171 NA. 
nidi sand and gravel 
Dimension stone: 
Crude and partly worked 
thousand tons 244 234 NA Italy 73; sepan 61; West Ger- 
n 
Worked ..........— do... 51,597 428 NA United Ki d Kingdom 259; Nether- 
Limestone other than dimension! 61,381 "t 
Quartz and quartzite 779 845 82 West Germany 247; Netherlands 
229; United Kingdom 134. 
Sulfur: Elemental, crude including native 
andbyproduct | |... 211,338 ng 
Talc, steatite, soapstone, pyrophyllite _ _ _ 94 20 _. All to Sweden. 
Vermiculite 2113,154 2157, 882 — West Germany 10,188; Italy 
9,108; Canada 3, 185. 
Other: 
Gül, i 69,070 48,113 -- United Kingdom 16,570; Italy 
9,128; Switzerland 5,994. 
Slag and dross, not metal- bearing 58,253 23 __ United Kingdom 18; Turkey 5. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black . - ---------------— 2 5,129 — United Kingdom 5,726. 
Anthracite and bituminous 
thousand tons 330,131 238,161 501 Japani T 7,775; Italy 5,414; 
lgium-Luxembourg 1,862. 
Briquets of anthracite and bituminous "im 
muc 88 ,831 a 
Lignite ain E briquets ________ 11,831 54,356 54,356 
Coke and semicoke |... 15,815 30 — All to Sri Lanka. 
Petroleum: 
Crude thousand 42-gallon barrels. .. 5,429 NA NA NA. 
Refinery roducts: 
Gasoli 
Aviation "S do... 950 8246 246 
Motor do. ___ 183 ats 
Mineral jelly and wax _ do- mM 156 84 West Germany 43; Italy 13. 
Kerosene and jet fuel do- 3 1.223 — All to Japan. 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 United 


States Other (principal) 
MINERAL FUELS AND RELATED 

MATERIALS —Continued 

Petroleum —Continued 
finery products —Continued 
Distillate fuel oil 
5 42-gallon barrels. — 169 536 36 

Lubricants do- 2 1 () Mainly to West Germany. 

Residual fuel oi do... (3) 287 -- Italy 286. 

Bituminous mixtures do- 6 - 

Petroleum coke- — ~~ — ~ — do... "OM 7 — All to West Germany. 


"Revised. NA Not available. 
1Table prepared by Virginia A. Woodson. Because official South African trade statistics provide data only on the value 
of total exports of each commodity class (with no data on destinations) and not on quantity of material exported, this table 
has been compiled from a variety of sources including the data issued by the ped of South Africa Department of 
Mines and Department of Mineral and Energy Affairs as well as official trade returns of trading partner countries. Data 
issued by the Government of the Republic of South Africa are footnoted; other figures are eni vis a variety of 
sources with specifics on destination obtained from the import statistics of the countries listed. Da ta presented are 
ex by the common customs area of Botswana, Lesotho, Republic of South Africa, and Swaziland. l 
ta issued by the Government of the Republic of South Africa. 
*Excludes imports of unreported quantity valued at $3,909,000 by France and $22,000 by Iceland. 
“Unreported quantity valued at $275,000. 
5Unreported quantity valued at $5,000 imported by New Zealand. 
May include platinum group metals. 
7Unreported quantity valued at $2,633,000. 
5Incomplete total. Excludes imports reported in value only. 
Less than 1/2 unit. 


Table 3.—Republic of South Africa: Imports of selected mineral commodities’ 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
TOT 8 Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 17,196 20,088 NA Australia 10,939; unspecified 9,062. 
Oxides and hydroxides 357,892 318, ,863 641 Australia 298, 580; Japan 4,014. 
Metal including alloys: 
SrA 220 oe iR. E 6,070 657 17 vane Kingdom 201; West Germany 
Unwrought_-----------—- 433 169 de DA Kingdom 118; Netherlands 
Semimanufactures _________ 12,592 15,100 596 West Germany 5,630; oe 8,460; 
United Kingdom 1 ,092 
Arseni 
Oxides and acids 90 NA 
Metal including alloys, all forms 9 22 _. Sweden 20. 
cum: Oxides and ydroxides PEE 774 245 17 United Kingdom 106; Spain 70. 
Oxides and hydroxides |... 16 23 NA Canada 3; unspecified 20. 
Metal including alloys, all forms 91 81 7 is Germany 14; United Kingdom 
Columbium and tantalum: Metal in- l 
cluding alloys, all forms, tantalum 
kil = 1,300 2,600 2,600 
Copper: Metal including alloys, all forms 5,839 8,022 212 v 1.15875 „ King - 
om 
Gold: Metal including alloys, unwrought 
and partly wrought? troy ounces. — 8,545 109,634 26 eet ana 2,539; unspecified 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Imports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodit 1983 1984 : 
OM coe Other (principal) 
METALS —Continued 
Iron and steel: Metal: 
rl n 88 7,274 55,548 NA NA. 
Fig i z iron, cast iron, related materials 3,782 4,221 71 Sweden 1,760; United Kingdom 1,544. 
e 0 
cmt ee A 3 8,088 5,630 21 Sweden 50; 5 5,559. 
Ferromanganee 55 24 — West Germany 23 
Ferromolybdenu mm 120 407 43 Be jum-Luxembourg 141; United 
om 
Ferrosilicomangan esse 7 3 NA 
Ferrosiliſoonn 932 511 Fo Japan 200; prance 152; Italy 102. 
Silicon metall 133 9 _. United om 7 
Unspecified _.__________~- 1,069 2,122 5 ee rs nited Kingdom 436; 
Steel, primary form 50,769 45,341 NA nn Wert Germany 264; unspecified 
Semimanufactures: 
, rods, angles, shapes, sections 48,592 48,508 270 United om 3,175; West Ger- 
many 24 2; Belgium- Luxembourg 
Universals, plates, sheets 30,685 63,330 333 Japan 36,579; West German 18.64 547. 
Hoop and strip 10,903 5,370 94 wa Germany 2,293; Uni 
Rails and accessories 635 4,463 NA United Kingdom 512; E 
Wire- sce ux 20,432 21,802 50 Belgium-Luxembourg 4,240; West 
rmany 3,935; France 8,122. 
Tubes, pipes, fittings ss 61,895 89,022 8185 Japan 33,391; West German y 20,884; 
om 
Castings and forgings, rough n 735 1,225 19 West German any 413; United Kingdom 
; Japan 6 
Unspecified _____________ 2,513 ER 
Lead: 
Ore and concentrate NA 7,277 — All from Australia. 
Oxides s 67 73 Mexico 36; West Germany 18; 
Belgium-Luxembourg 17. 
Metal including alloys: 
Slap oem ee ee eee 216 791 NA United Kingdom 84; ed 658. 
Unwrou ght 5,438 9,912 139 Be jum Luxembourg 2, 2,846; United 
0 
Semimanufactures 90 65 2 United Kingdom 21; West Germany 
7; unspecified 35. 
Lithium: 
and concentrate 1,228 1,146 NA NA. 
Oxides and hydroxides |... 102 110 78 NA. 
9 Metal including alloys: 

)))). LOL 2 8 NA NA. 
Unwroughnt _ 536 627 571 Switzerland 35. 
Semimanufactures 61 92 64 West Germany 14; Switzerland 8. 

Manganese: Oxides 4,037 3,556 ies Belgium Luxembourg 3, 8,454; Nether- 
ands 
Mercur 76-pound flasks_ _ 1,218 841 -- Italy 290; Netherlands 208; United 
ingdom 145. 
Molybdenum: 
ides and hydroxides _________ 10 188 oe: Bi iu Kingdom 150; West Germany 
Metal including alloys, all forms 26 23 T Belgium Luxembourg 17; West Ger- 
Nickel: | ndn 
and concentrate t. 22 NA NA. 
Matte and speiss _____________ 455 577 196 Canada 376. 
Metal including alloys, all forms 710 444 5 United 5 113; West Germany 
103; Japan 31. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought: 
Platinum troy ounces _ Lis 491 NA France 51; unspecified 446 
Unspecified |... do— 46,669 94,026 35,119 United Kingdom 81,774; Belgium- 

Luxembourg 20,511. 

Selenium, elemental... . .. 9 10 -- United Kingdom $; Belgium- 
Luxembourg 2. 

Silver: 

Ore and concentrate? 

value, thousands $67,339 M 
Waste and swee pings do- $195 $1,883 NA Unean Kingdom $835; unspecified 
Metal including alloys, unwrought 
and partly wrought _troy ounces. — 116,402 817,592 2,032 West Germany 541,569; United King- 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Imports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
i 1983 1984 : 
ent nose Other (principal) 
METALS —Continued 
Tin: Metal including alloys, all forms. — — 48 83 NA VEM Kingdom 26; West Germany 
Titanium: l 
5 ry concentrate 3 19 16 NA. 
77C0ͤõͥͤ] ͥĩõꝗ yee ok e PONE 2,207 1,814 831 West Germany 573; Netherlands 202. 
Tungsten concentrate 507 363 NA Canada 296; West Germany 17; 
Netherlands 17. 
Metal including alloys, all forms 94 32 3 Sweden 10; Austria 8. 
Vanadium: Ore and concentrate "M 295 295 
Oxides QUE NORTON 8 180 100 1 West Germany 54; Netherlands 29. 
Bine f ane FFF 730 831 — West Germany 674; Norway 19. 
etal inclu 
Dace ln FFC 242 416 NA NA. 
Unwroughgt _ - _ 3,149 2,846 NA Wiest Germany 780; Belgium- 
Ii 268; unspecified 
S Semimanufactures 190 30 NA West Germany 9; unspecified 20. 
er: 
Ores of precious metals 
value, thousands_ _ $67,538 $82,596 — Norway $82,595. 
Ores and concentrates _- 69 3 NA NA. 
Oxides and hydroxides 281 327 148 bab aces Germany ermany 25. ; Belgium- 
Ashes and residues 1,436 913 NA United Kingdom T unspecified 813. 
Base metals including alloys, all forms 1,579 471 220 United Kingdom 135 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
etc W 484 331 1001 Japan 36; Greece 29; unspecified 144. 
Artificial: 
Corundum -—------------ 2,597 3,563 617 West Germany 1, v United King- 
dom 798; Japan 
Silicon carbide... . _ _ 1,766 2,676 _. Norway 2, 115; Switzerland 206. 
Dust and powder of precious and semi- 
precious stones 1 diamond 
ue, thousands $95 $46 $14 Japan $14; Belgium-Luxembourg $10: 
9 and polishing wheels and 
JJ 8 532 826 29 is Germany 265; Italy 282; France 
Asbestos, crude 12,781 20,913 17 Canada 1,009; unspecified 19,835. 
Barite and witherite. - ----------- 2,984 3,495 NA United Kingdom 465 ; France 159; 
unspecified 2,640. 
Boron materials: 
Crude natural borates 3,952 4,242 818 Netherlands 1,484; Belgium- 
Luxembourg 584; Turkey 290. 
Elemental value $336 $1,218 NA NA. 
Oxides and acids 832 694 Set Ars 473; Argentina 71; Italy 71. 
Bromine __ ~~~... _- _ _ 31 18 __ All from Israel. 
Cement_ - -----------------—— 108,658 316,806 NA rra 613: Norway 32,500; France 
Clave ein, Sen ñ ; 5,753 9,196 __ France 6,719; United Kingdom 1,164. 
e ele eL 31,002 83,549 15,272 United Kingdom 17,657. 
Gryolite and chiolite |... 2... 115 178 __ Denmark 135; West Germany 26. 
Diamon 
Gem, not set or strung- - - carats. _ 98,500 226,000 3,000 5 152,500; 
ni om 39, 
Industrial stones do- 1,547,000 278,500 — Ireland 106,000; United 
| ; West Germany 15, 
Diatomite and other infusorial earth .. .. _ 5,849 5,333 4,801 France 112; West Germany 89. 
Feldspar, fluorspar, related materials 33 29 NA NA 
Fertilizer materials: Manufactured: 
AmmoniaKKae˖dez LLL cllc. 21,218 21,118 15,748 Brazil 2,000. 
Nitrogenous___~_~_.._._______ 40,016 20,612 6,634 Republic of Korea 3,991; West Ger- 
man 
Phosphatic ________._______ 3,249 132 45 I«srael 77. 
Pe. 178, 541 294,470 E ae eee ; West Germany 64,020; 
Unspecified and mixe 58,202 1,688 97 ras Kingdom 548; Netherlands 
Graphite, natural . 2... 2,129 4,122 19 S sg ad of Korea 1,365; Brazil 1,067. 
Gypsum and plaster 9,523 8,609 64 "s 118 5,543; United King- 
om 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Imports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 : -—- 
ty s Other (principal) 
INDUSTRIAL MINERALS —Continued 
Lime uno c Lum Leer cts 14,861 6,660 40 France 6,595. 
esium compounds 
agnesite . -—-------------— 32,420 56,360 8 Ital 24133 5 15,513; unspec- 
Oxides and hydroxides 26,793 23,602 51 Republic of Korea 11 988: United 
M dom 5,184; Greece 2,216. 
Crude including splittings and waste 486 1,078 NA Australia 409; unspecified 664. 
Worked including agglomerated split- 
C7770 a UE 80 65 2 Switzerland 18; Austria 18; Belgium- 
Luxembourg 8. 
Phosphates, crude ___.__________ 2 143,908 90,708 NA. 
Phosphorus, elemental __________ _ 78 24 _. Mainly from West Germany. 
Pigments, mineral 
Natural, crude |... _ 38 _. Austria 34. 
Iron oxides and hydroxides, processed 10,897 13,884 9 West Germany 12,605. 
Precious and ara precious stones other 
ond: 
Natural! value, thousands 81.382 8830 390 Switzerland $314; Brazil $68. 
Synthetic oos 384 $8,474 $646 Ireland $6,563; Australia $587. 
ite, unroas tell! 108 69 28 West German ASI) 19; France 18. 
Salt and bri ne 43,550 50,525 10,836 e 37,975; United Kingdom 
Sodium compounds, n.e.s.: 
Carbonate, manufactured 214,041 297,959 115,882 United Kingdom 142,318; Spain 
Sulfate, natural and manufactured 40,567 18,650 5,263 West Germany 3,976; Spain 2,870; 
United Kingdom 1380. | 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2,301 5,831 _. Finland 2,649; Italy 1,779. 
Worked co ee 230 2,208 NA Italy 1,447; Portugal 227; Taiwan 175. 
Dolomite, chiefl 5 n 102 890 NA NA. 
Gravel and crushed rock |... 804 24,872 50 France 90; unspecified 
Limestone other than d dimension 75 338 NA rl idm 94; Sweden 40; at Specified 
and quartzite . 92 140 NA United Kingdom 6; eee * 
5 other than metal- bearing 347 526 31 West Germany 203; Canada 
r: 
Elemental: 
Crude 5 native and by- 
product F 383,414 597,145 _. Canada 596,713. 
Colloidal, precipitated, sublimed _ 111 125 — p 90. 
Diox ide 19 1 NA 
Sulfuric acid 54, 470 62,088 NA 858; unspecified 23,215. 
Talc, steatite, soapstone, pyrophyllite .... 2, 3,198 175 rae ‘bile of Korea 847; Belgium- 
uxembourg 784; Ne orway 456. 
Sn is 
TEC EAA NO C 7,535 8,575 19 Greece 7,426 
Saga and dross, not metal- bearing 3,166 9,254 67 "eden 6 058; uen 1,110; West 
rmany 1, 
MINERAL FUELS AND RELATED 
MATERIALS 
t and bit ; tural vo cu EEA 254 435 354 54. 
. — black and gas arene 3,921 8,751 1,154 Taiwan 714 Canada, 683. 
Coke and semicoke. ------------- 7 5 NA 
Peat reign b riquets and litter ES 651 877 za 8 402; Sweden 143; Ireland 120. 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels.. _ 974 209 Italy 267; Belgium-Luxembourg 128. 
Mineral jelly and wax .. __ do_ 520,388 473,475 87,396 Ka Germany 150,097; Japan 
FFF 12,572 NA 
1 d other residues do- 721 376 91 Netherlands 182; West Germany 49. 
Bituminous mixtures do— 3,079 1,939 448 Uni ingdom 855. 
Petroleum coke.. -----—- do— 802 384 742 323,285 ean 82,560; United Kingdom 
NA Not available. 


iTable Lesotho, opi by Virginia A. Woodson. Data 
EDUSIC of South Africa, and Swaziland released by the Comiissiober for Customs and Excise of the Republic of 


May in include platinum-plated gold. 
3May include platinum-group metals. 


presented are imports by the common customs area of Botswana, 
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Table 4.— Republic of South Africa: Value of domestic sales and exports of major mineral 


comm 


(Thousand U.S. dollars) 


P Domestic sales 
mmodi 
j 1983 1984 
METALS 
Antimony .....— 16,381 16,166 
Chromite ______ 44,315 43,221 
Copper 122,374 118,774 
Gold d m ce (1) (4) 
Iron ore 119,788 91,953 
Lead concentrate ms 
3 22,139 22,252 
Nickel! 11,061 16,854 
ilv er 3,119 561 
MENSES 9, 9,552 
Titanium 5,337 4,377 
Uranium NA NA 
Vanadium 3,548 3.235 
FF 26,588 42,143 
Zirconium 676 2 
INDUSTRIAL 
RALS 
8 5,924 3,680 
Cement®_______ 800,000 880,000 
Clays, flint 2,746 2,558 
Clays, other i 6,064 
Diamond e 1 (2) 
Feldspar___—___ 3,116 2,763 
Fluorsppa 2,642 2,253 
Granite 1.847 1,452 
Gypsum _______ 5,410 4,669 
Kyanite-related 
materi 
Andalusite 8 5,391 6,239 
Sillimanite _ _ _— 289 112 
Lime products 87,000 17,418 
E — aß . 
esite --— ; : 
Mica 319 322 
Phosphate rock 55,581 52,338 
. . 42,633 31,512 
FFC 19,103 22,449 
Silica, sand 16,670 16,494 
Slate 2,155 
Stone, other : 1,817 
ermiculite.. ... __ 914 
Wonderstone _ _ _ _ 238 141 
Miscellaneous 253,923 221,491 
MINERAL FUELS 
Coal: 
Anthracite ___ 13,263 18,480 
Bituminous .. _ _ 1,300,020 1,175,960 
Totaal 2,568,448 2,459,923 


odities 
Exports 
1985 1983 1984 1985” 
1,741 1,137 10,008 820 
41,199 35, 43, 67,208 
98,788 194,265 140,112 149,988 
1 9,153,026 8,047,942 6,919,107 
69,814 ,860 168,132 145,708 
22,424 22,102 
38,155 71,017 119,271 111,305 
81,189 $ 33,702 37,789 
60,696 45, 33,973 
16,571 21,778 16,769 11,568 
13,133 j 14, 19,470 
NA 250,000 200,000 200,000 
eg, 500 34,851 58,624 *60,000 
29,859 5,171 18,598 5,672 
0 22,551 25,575 29,369 
1,727 92,914 66,519 44,978 
350,000 ; 40,000 à 
4,446 2,393 1,708 1,972 
4,859 26 54 06 
i 889 483,328 361.180 353, 076 
2,062 25,000 82,001 29,134 
956 21,723 19,071 16,511 
3,053 28 
4,381 7,081 8,519 11,398 
27 1 139 
56, 545 2,722 2, 569 ; 
84,845 107 78 
1,002 81 2S ae 
213 406 338 03 
37,714 11,196 17,335 16,532 
19,733 569 896 
17,174 3,606 2,527 1,984 
10,897 116 189 
,038 2,133 2,553 2,345 
1,036 277 237 
261 9,336 13,315 12,630 
521 e , 47 es 
91,978 557,654 685,942 690,986 
14,394 55,480 101,177 129,455 
861,070 986, 572 1,092,282 1 302, 949 


1,879,056 12,382,341 11,413,111 10,522,282 


*Estimated PPreliminary. NA Not available. 
1Value, if any, is included under exports. 


Minerals Bureau, Mineral Production and Sales Statistics, 1984 and 19 


Source: Republic of South Africa Department of Mineral and Energy Affairs, South Africa’s Mineral Industry 1985; 


COMMODITY REVIEW 


METALS 


Aluminum.—Alcan Aluminium Ltd. of 
Montreal, Canada, reached agreement in 
principle to sell its 24% share of Hullet 
Metals (Pty.) Ltd. Hullet produced alumi- 
num extrusions and was the sole maker of 
aluminum master alloys at Benoni, having 
closed its Richards Bay plant. 

Alusaf (Pty.) Ltd. introduced new comput- 
er technology, which it expected to save $1.1 


million of its annual maintenance costs of 
$16 million, as well as extend the plant’s 
productive life. The company commissioned 
its fourth homogenizing furnace, its third 
billet saw, and a new billet stacker. Near 
full production capacity of 170,000 tons per 
year of aluminum metal from imported 
alumina was reached with about 60% of 
production exported. 

Ferruginous bauxite mineralization in 
Natal graded 20% to 30% iron, 5% to 8% 
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silica, and averaged 27% available alumina. 
Several studies have also been made on 
shales, clays, and coal ash for the extraction 
of alumina. 

Antimony.—Consolidated Murchison Ltd. 
was the sole producer of antimony from a 
mine in the Murchison Greenstone Belt in 
the eastern Transvaal. Mineralization was 
primarily stibnite with minor berthierite 
and gudmundite along a 50-kilometer-long 
Strike line in siliceous carbonate rocks sur- 
rounded by talc chlorite schists in pinch and 
swell structures. The presence of antimony 
and arsenic oxides complicated recovery. 
Ore grades have dropped from between 6% 
and 12% antimony to an average of 2.9% 
antimony over a 40-year period. Final as- 
sessment of a surface exploration program 
begun in October 1984 outside the current 
mining area was near completion. Deepen- 
ing of the Monarch East Shaft was under 
way to gain access to exploitable ore. Min- 
ing was by sublevel open stoping on a three- 
Shift basis, with a monthly hoisting capacity 
of about 50,000 tons of ore and waste. The 
comminution plant had a capacity of about 
2,000 tons per day of talcose rock, but 
considerably less for quartz-rich rock. Sal- 
able products included stibnite concentrate, 
crude antimony trioxide grading 97% 
Sb. O,, refined antimony trioxide grading 
99.5% Sb. O., and byproduct gold. Exports 
were through the Port of Durban. 

Chromite.—Chromite reserves amounted 
to 2.4 billion tons, as reported by the Miner- 
als Bureau of South Africa, and were in the 
mafic phase of the Bushveld Igneous Com- 
plex (BIC), a pear-shaped area extending 
about 480 kilometers across Transvaal into 
Botswana. Chromite was found in seams 
varying in thickness from several centime- 
ters to about 2 meters in two main belts. In 
the western belt, the LG6 or Magazine 
Seam, varying from 0.76 meter to 1.27 
meters in thickness, was the main ore seam 
and was generally mined simultaneously 
with the 0.3-meter-thick Leader Seam. 
Chromite produced from the UG2 Seam was 
stockpiled. The Steelpoort Seam at 1.06 
meters to 1.8 meters in thickness was mined 
in the eastern belt. 

As of January 1985, about 23 mines pro- 
duced chromite. South African Manganese 
Amcor Ltd. (Samancor), the major producer, 
was 50% owned by Gencor. Samancor own- 
ed 51% of Cromore Ltd., which operated the 
Grasvally Mine near Potgietersrus, the 
Mooinooi and Waterkloof Mines near Rus- 
tenburg, and the Montrose, Tweenfontein, 
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and Groothoek Mines near Steelpoort. Cro- 
more acquired Union Carbide Corp.’s chro- 
mite operations in eastern Transvaal, in- 
cluding the Jagdlust Mine, currently on 
care and maintenance. Batlhako Mining 
Ltd., a wholly owned subsidiary, owned the 
Ruighoek Mine in Bophuthatswana. 

BRL owned the Henry Gould and Win- 
terveld Mines, the latter the largest chro- 
mite mine in the Republic of South Africa. 
The Millsell Mine was on care-and-mainte- 
nance status. Overall production capacity 
for chromite in the Republic of South Africa 
was about 3.5 million tons, with about two- 
thirds consumed by ferroalloy plants. 

Cobalt.—All production was as a byprod- 
uct of platinum-group-metal (PGM) out- 
put. Western Platinum Ltd. (Wesplat) com- 
pleted construction of a $7.9 million base 
metal refinery near Rustenburg. Matte, 
previously shipped overseas for refining, 
will be processed at the plant for conversion 
to nickel-cobalt sulfate. Wesplat produced 
20 tons of cobalt cathode at 99% cobalt in 
1985. Rustenburg Refineries (Pty.) Ltd. had 
the capacity to produce 2,500 tons per year 
of cobalt sulfate from a coverter matte for 
the equivalent of 525 tons of cobalt. Impala 
Platinum Holding (Pty.) Ltd. produced a 
99.8%-pure cobalt powder at its refinery at 
Springs. Capacity was estimated to be 300 
tons of cobalt equivalent. 

Copper.—Nine companies produced cop- 
per as either a primary product or a byprod- 
uct. Palabora Mining Co. Ltd. (PMC), the 
largest producer, mined 100.2 million tons 
of ore and waste rock, and treated 27.1 
million tons of ore yielding 311,245 tons of 
copper concentrate grading 36.5% copper. 
Copper anode production was 132,273 tons, 
consisting of 112,347 tons of PMC copper, 
7,310 tons of purchased copper, and 12,616 
tons of toll smelted copper. Total cathode 
production, grading 99.97% copper, was 
132,043 tons compared with a capacity of 
142,000 tons. PMC processed copper concen- 
trates grading 44% copper, which were 
produced by Messina Ltd. at its operations 
near the Limpopo River on the border with 
Zimbabwe. PMC improved its haulage fleet 
utilization by the installation of an updated 
computerized dispatch system, and lowered 
expenditures by the replacement of slurry 
systems based on high-cost imported alumi- 
num with emulsion explosives. A plan to 
crush ore in the open pit mine and convey it 
to a surface installation was under review. 
Cost of cathode production was $0.417 per 
pound, up 27% from that of 1984. 
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Prieska Copper Mines (Pty.) Ltd. (PCM), 
owned by AVL, 51%, and USX Corp., 49%, 
was expected to close operations in 1987 
owing to the diminished reserves and lower 
grades. Mining was by sublevel open stop- 
ing in a highly mechanized operation em- 
ploying a work force of 2,400. For the fiscal 
year ending June 30, 1985, output was 2.9 
million tons of ore grading 1.09% copper 
and yielding 92,764 tons of copper concen- 
trate grading 29.3% copper. Concentrates 
were shipped mainly to Europe and the Far 
East via Saldanha Bay. 

O’okiep Copper Co. Ltd. realized its first 
profit in 1985 since 1979, and produced 
21,000 tons of blister copper, while operat- 
ing at about 55% of capacity. About 5,000 
tons was on a toll basis. Ore feed to concen- 
trators at the Spiktakel and Carolusberg 
Mines graded 1.89% copper. Respective ca- 
pacities were 1,500 tons and 4,000 tons per 
day, and respective recoveries were 89% 
and 90%. Measured reserves were 17.2 mil- 
lion tons averaging 1.84% copper. Blister 
copper was shipped overseas for refining, 
but may be shipped to PMC in 1986. 

Black Mountain Mineral Development 
Co. (Pty.) Ltd., owned by GFSA, 56%, and 
Phelps Dodge Corp., 44%, produced 1.3 mil- 
lion tons of ore and 26,500 tons of concen- 
trate grading 26.5% copper, all for export. 
Measured reserves were 5.6 million tons 
averaging 0.62% copper. 

Gold.—The Witwatersrand Basin remain- 
ed the single most important source of gold 
in the world, with total gold sales by the 
Republic of South Africa of $7 billion. Of 
about 150 million tons of ore and tailings 
treated in 1985, 31% was sands, slimes, and 
other tailings from which about 570,000 
troy ounces of gold was recovered. In the 
year ending March 31, 1985, East Rand Gold 
and Uranium Co. Ltd. (ERGO) treated 20.5 
million tons of slimes and sands and re- 
covered about 200,000 troy ounces of gold. A 
new carbon-in-leach plant near Springs, 
valued at $54 million and having a design 
capacity of 66,000 tons per day, was under- 
going commissioning by ERGO. It was to 
treat 288 million tons of slimes from 11 
impoundment sites for gold recovery by 
carbon-in-leach treatment over a 9-year 
period, followed by conversion to a flotation 
plant for recovery of gold, pyrite, and urani- 
um. 

Ore production by 33 major gold produc- 
ers that were members of the CM was 105 
million tons at an average grade of 0.195 
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troy ounces of gold per ton. Total working 
revenue for these mines was $6.4 billion, or 
$63.54 per ton of ore milled, equivalent to 
$298 per troy ounce of gold recovered. The 
average production cost per ton of ore 
milled was $31, equivalent to about $155 per 
troy ounce of gold produced. An average 
working profit of about $32 per ton of ore 
milled was thus realized, or $143 per troy 
ounce of gold recovered. The highest work- 
ing profits on a troy-ounce basis were by 
Kloof Mine, $228; West Driefontein Mine, 
$225; and East Driefontein Mine, $215. 

Kruggerand sales by the International 
Gold Corp. (Intergold) of CM were 694,121 
troy ounces for the 6 months ending June 
1985, down 50% from the corresponding 
1984 period. Intergold ceased reporting such 
sales in July, and in November, the South 
African Mint suspended production of 
Kruggerands owing to low demand. 

AAC proceeded with the merger of its 
major gold mining operations in the Orange 
Free State. The new company, Free State 
Consolidated Gold Mines Ltd. (Freegold), 
would incorporate the existing Free State 
Geduld, President Brand, President Steyn, 
and Western Holdings Mines into northern 
and southern regions and would be the 
world’s largest gold producer at about 3.6 
million troy ounces per year, or 16% of total 
South African gold output. The combined 
labor force of Freegold would be about 
105,000, or nearly 20% of total gold mine 
employment. The merger would lower 
working costs, extend mine life, and in- 
crease revenue and productivity. Construc- 
tion continued on a new $73 million recov- 
ery plant at the President Brand Mine to 
treat 390,000 tons of ore per month. The 
new plant would replace the existing facili- 
ties and provide a 30% increase in capacity. 

Other facilities planned or under way 
include a second mill to treat an additional 
100,000 tons of ore per month at the Doorn- 
kop section of the Randfontein Estates gold 
mine; a new recovery plant by Rand Mines 
Properties Ltd., costing $870,000, to treat 
23,000 tons of ore per month at Pilgrim’s 
Rest; the commissioning of a new mill at the 
south division of Western Deep Levels Mine 
to treat up to 360,000 tons of ore per month; 
the doubling of Kloof Gold Mining Co.’s 
current milling capacity of 180,000 tons of 
ore per month at a cost of $500 million; and 
the commissioning of the No. 6N shaft by 
the Hartebeestfontein Gold Mining Co. Ltd. 
at a cost of $42 million. 
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Table 5.—Republic of South Africa: Gold production and ore reserves, by producer 


Production 


(troy ounces) Developed ore 
Produce = dx 
p 
1982 1983 1984 1985 metric per 
tons ton 
AAC Joint Metallurgical Scheme 114,492 115,981 129,066 121,777 NA NA 
POON e eo et ee eu 88,160 45,252 56,521 55,945 NA NA 
Blyvooruitzicht. - - - -- ------------- 643,872 593,708 501,381 426,084 5,085 0.620 
t TNE ESL DM AE TERN 106,544 115,103 110,042 122,833 1,900 167 
Buffelsfonti nns 827 966,204 1,011,519 1,280,771 9,936 315 
Consolidated Murchison Ltd 16,551 18,683 302 27,000 NA NA 
Deelkraal — oe eee 217,574 204,746 234,642 281,082 4,542 .205 
Doornfontein |... 2 222222222222. 848,440 819,533 314,906 306,528 5,378 .285 
8 "Consolidated Ltd.: 
East Driefontein -~ --------------- 1,184,488 1,092,511 1,110,646 914,205 8,344 .438 
5 Driefontei nn 1,833,809 1. 270,662 1. 238,9 1,157,435 6,863 503 
Durban Ded 269,195 251,863 244,1 2,645 2,393 .151 
East Rand Gold and E Co. Ltd 187, 197,341 207,6 NA NA 
East Rand Proprietary Mine 343,814 7,037 335,017 329,590 5,346 212 
111111 uL eeu 261,652 816,955 343,813 378,430 5,065 .219 
Free State Gedulldldld 816,671 3,803 860, 857,626 8,695 All 
Grootvlei ____________~_~_____-_-_- 229,367 227,505 247,445 ,94 6,610 .164 
Harmoy) sss 1,021,833 1, 042,295 1. 037,310 1, 057, 147 4,051 205 
Hartebeestfonteinnnnn nnn 959,87 968,663 996, 26,9 19,334 .963 
Kinross — ͥ a ĩ⅛ é 8 822,141 392,866 432,148 413,414 9,400 .289 
CJ rl zweit 893,742 978,852 1,048,190 1.001, 178 6,109 .555 
LDesliB- eee 125, 148,170 125, 2,300 173 
LIDaDOl omnee 843,1 328,423 285,440 282,116 6,659 .199 
Loraine ..-— x 260,149 210,960 218,211 604 8,566 238 
Marie valle 35, 39,381 38,790 36,533 610 .180 
President Brand 2 ---- 807,418 771,165 726,580 670,869 8,387 363 
President Stens ccc - 801,611 292 783,615 788,752 13,907 308 
Randfontinh nk 869, 952,903 998,781 1,035,606 9,101 .242 
St. Helena... ~~~ ~_ ~~ __.u.. 469, 896,843 
897,441 10,780 .289 
St. Helena-BeisQ — 20,708 44,918 40,526 
Stilfontein. ___-_.___.___ ~~. e 401,100 896,854 346,623 819,215 5,422 .286 
Unisel `- o A ep Lue E 1,782 296494 291, 298,391 4,800 241 
Vaal Reef 2,581,865 — 2,572,281 2,659,969 2,615,636 34,308 ; 
Venterspost______________ ~~. i 195,785 203,315 188, 9,654 .189 
Western Areas ._-—-----------—- 544, 582,732 567,87 527,657 4,701 251 
Western Deep Levels 1,269,179 1,268,501 1,158,907 1, 204, 613 6,955 570 
Western Holdinngssks2ssss --- ,290,9 1,287,296 1,252,472 1,244,062 16,098 .215 
West Rand Consolidated ____________ — 122,478 127,960 140,142 130,457 6,109 .202 
JJ. 88 422,318 467,842 471,709 445,956 0,600 282 
Witwatersrand NigeMlMu 2 80,498 21,653 25,984 26,171 NA NA 
est da Saat oie Soe ae eae 378,594 468, 558,828 646,387 NA NA 
Total or average ------------- 21,854,622 21,847,699 21,860,921 21,524,240 268,008 .911 


*Estimated. Preliminary. NA Not available. 


urces: Chamber of Mines of South Africa. Quarterly Analysis of Working Results, Oct.-Dec. 1981-85; supplements to 
the} Mining Journal (London), 1981-86. Consolidated Murchison Ltd. Annual Reports 1981-85. 


Iron Ore and Concentrate.—Output from 
14 mines was about 25 million tons contain- 
ing an estimated 15 million tons of iron. The 
South African Iron and Steel Industrial 
Corp. (Iscor) was the largest producer with 
about 17 million tons of ore from the Sishen 
Mine in northwestern Cape Province. About 
18.9 million tons was shipped via the 
Sishen-Saldanha Bay railroad and exported, 
and about 3.6 million tons was stockpiled at 
the port. Iscor also operated the Bruce Mine 
for Associated Manganese Mines of South 
Africa Ltd. Sishen employed 3,000 people, 
and operated 6 days per week, 24 hours per 
day. Minable reserves at Sishen were about 
850 million tons, and production costs were 
estimated at $1.37 per ton. 

The Waterval Mine of G&W Base and 
Industrial Minerals (Pty.) Ltd. produced 
specularite for use as a coloring agent in 


bricks and tiles. Garieb Minerals (Pty.) Ltd. 
produced hematite from the Atties Mine for 
cement use. 

Iron and Steel.—Iscor, the major steel- 
maker, produced 6.94 million tons of crude 
steel from about 10.8 million tons of iron 
ore, 5 million tons of coking coal, 0.5 million 
tons of other coal, and nearly 1 million tons 
of dolomite. Exports were about 2.5 million 
tons to about 80 countries, and were ex- 
pected to comprise about 47% of total pro- 
duction in 1986. Local sales declined about 
22% owing to the recession. Iscor had a $155 
million, 3-year modernization program un- 
der way, including a 300,000-ton-per-year 
new coal reduction iron plant at the Preto- 
ria Works. The new process was predicted 
to be about 30% less expensive than tradi- 
tional blast furnace operations. A continu- 
ous annealing line was also being built at 
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the Vanderbijlpark Works. 

Exports of scrap iron and steel were about 
150,000 tons, and 1986 exports were ex- 
pected to increase to over 250,000 tons 
valued at about $18 million. 

The Stainless Steel Development Associa- 
tion sought Government protection from 
imports for the country’s stainless steel 
industry, which had a total market of about 
60,000 tons per year. Nearly 50% of the 
total was supplied by imports. Middleburg 
Steel & Alloys Pty.) Ltd. (MSA) was the sole 
producer with capacity of 95,000 tons of coil, 
plates, and sheets per year. Total stainless 
steel industry employment was 15,000, and 
sales turnover of fabricated products was 
about $275 million. MSA expected to double 
its current 10,000-ton-per-year output of its 
8CR12 stainless steel owing to expanded 
markets for the new corrosion-resistant al- 
loy. 

Ferroalloys.—The Republic of South Afri- 
ca was a leading world producer of ferroal- 
loys, and production increased as export 
demand rose for manganese alloys, particu- 
larly ferrosilicomanganese. Ferroalloy pro- 
ducers included Consolidated Metallurgical 
Industry Ltd.; Ferralloys (Pty.) Ltd.; Fer- 
rometals (Pty.) Ltd.; Metalloys Ltd.; MSA; 
. Rand Carbide (Pty.) Ltd.; Transalloys (Pty.) 
Ltd.; and Tubatse Ferrochrome (Pty.) Ltd. 
Gencor gained complete control of Tubatse 
with the purchase of Union Carbide's 49% 
interest in that company. Batlhako Ferro- 
chrome (Pty.) Ltd. was a new ferrochrome 
producer constructing a 20,000-ton-per-year 
charge chrome facility in Bophuthatswana. 

Lead.—Lead concentrate was produced 
and exported by Black Mountain Mineral 
Development from the Black Mountain 
Mine. Another 9,000 tons of lead concen- 
trate per year grading 65% lead was to be 
produced from the Pering Mine under de- 
velopment in 1985. Lead metal was from 
imports and scrap recyclers, the latter hav- 
ing a production capacity of 39,000 tons. 
Consumption was in lead batteries, 69%; 
electric cable sheathing, 17%; and the re- 
mainder in pipes, sheets, and chemicals 
such as lead antiknock compounds for mo- 
tor fuel. 

Manganese.—Output was mainly metal- 
lurgical grade, 8596 of which was from the 
Kalahari Field in northern Cape Province. 
The main producing mines were Mamat- 
wan and Wessels Mines, owned by Saman- 
cor, which was 50% Gencor, 26.4% AAC, 
and the remainder, institutions and private 
investors through the Johannesburg Stock 
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Exchange. Samancor also had the Hotazel, 
Lohatla, Middelplaats, and Smartt Mines. 

The Rand London Mine in western Trans- 
vaal, owned by Rand London Manganese 
Mines (Pty.) Ltd., produced chemical-grade 
ore. 

The country's two manganese metal pro- 
ducers, Delta Manganese (Pty.) Ltd. and 
Electrolytic Metal Corp., merged their oper- 
ations in August 1985 to form Manganese 
Metal Co. (Pty) Ltd. (MMC). The former 
companies' respective plants at Nelspruit 
and Krugersdrop, with capacities of 26,000 
and 17,000 tons per year, were both to 
remain operational. Nearly all of MMC's 
output was exported. 

Molybdenum.— The Republic of South Af- 
rica has no known commercial molybdenum 
deposits, although  mineralization was 
found in small uranium deposits, and in 
conjunction with tungsten in northwestern 
Cape Province. Domestic consumption in 
1985 was supplied by imports of $3.1 million 
of combined molybdenum oxides, metal, 
and ferromolybdenum. 

Nickel.—Production was as a byproduct 
of three producers of PGM and one produc- 
er of copper, PMC. Reserves were 5.5 mil- 
lion tons, as reported by the Minerals Bu- 
reau of South Africa, and were in the basic 
and ultrabasic phases of the BIC. The main 
ore horizons were the Merensky Reef, the 
UG2 chromite seam, and the Plat Reef. 
Pegmatoidal ore bodies within the BIC, 
while containing PGM and vanadium, were 
devoid of nickel.- 

Platinum-Group Metals.—Higher de- 
mand led to improved price performance 
and subsequently greater production as all 
three major PGM producers reported in- 
creased profits. While the Merensky Reef of 
the BIC was the major source of PGM, all 
three mining concerns exploited the UG2 
seam with its higher rhodium content. 

Wesplat completed construction of its 
base metal refinery at Brakpan for the 
production of copper cathode and nickel- 
cobalt sulfate from PGM matte. The matte 
formerly was shipped to Norway for proc- 
essing. Output in 1985 was about 165,000 
troy ounces and included production from 
both the Merensky Reef and UG2 seam. 
Production of ore from the UG2 was being 
expanded to 80,000 tons per month, and 
monthly output of Merensky Reef ore was 
about 100,000 tons. Reserves were 150 mil- 
lion tons in the Merensky Reef grading 0.17 
troy ounce of PGM per ton and 260 million 
tons in the UG2 seam grading 0.16 troy 
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ounce of PGM per ton. 

Rustenburg Platinum Holdings Ltd. 
(RPH) commenced exploitation of the UG2 
seam. RPH also exploited the Plat Reef. The 
UG2 seam was mined at the company’s 
Union section, and processing was at the 
Ivan plant. RPH was also considering con- 
struction of a new PGM refinery at a cost of 
about $90 million at the Rustenburg section 
in Bophuthatswana. 

East Rand Consolidated Ltd. (ERC) 
attempted to raise $13 million through a 
rights offer to assist its subsidiary, Vansa 
Vanadium South Africa Ltd. (Vansa), to 
develop PGM and vanadium resources at its 
titaniferous magnetite deposit at Kennedy’s 
Vale. | | 

GFSA was close to a decision on develop- 
ing a new PGM mine near Northam in 
western Transvaal. Output would be about 
250,000 troy ounces of PGM per year. 

Silicon.—Domestic silicon consumption 
in the form of ferrosilicon and silicon metal 
was about 45% and 10%, respectively, of 
production. 

Tin.—Exports of tin metal and tin in 
concentrate were about one-half of the pro- 
duction of tin contained in concentrates in 
1985. About 60% of locally produced and 
imported tin was used in tinplating. 

All three tin producers, Rooiberg Tin 
Ltd., Union Tin Mines Ltd., and Zaaiplaats 
Tin Mining Co. Ltd., were unable to main- 
tain ore grades and suffered subsequent 
drops in production. The Rooiberg Mine, the 
largest producer, experienced higher unit 
costs owing to a decline in tonnage mined, 
and had an increase in labor costs of 22%. 
The company expected to trim its labor 


force of 2,556 in 1986. GFSA's Union Mine 


exploited support pillars and higher grade 
ore pockets, but an increase in average 
grade was to be necessary at lower yearend 
prices to sustain operations in 1986. 

Titanium.—Richards Bay Iron and Tita- 
nium (Pty.) Ltd. commenced construction of 
its third furnace at Richards Bay, which 
would expand titanium slag production ca- 
pacity by about 5096 to an estimated 600,000 
tons per year. 

Vanadium.—Strategic Metals Corp. of 
the United States purchased Union Car- 
bide's vanadium subsidiary, Vametco Min- 
erals Co., in Bophuthatswana. Vametco was 
one of three vanadium producers in the 
Republic of South Africa using the salt- 
roast, acid-leach process to recover mainly 
vanadium pentoxide from vanadiferous tita- 
niferous magnetite. 
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Highveld Steel and Vanadium Corp. Ltd. 
(HSVC) commissioned its second iron plant 
in late 1985. The plant, built in 1983, 
consisted of three prereduction kilns and a 
single 63-megavolt-ampere furnace. Its op- 
erational status increased the annual vana- 
dium pentoxide production capacity for 
HSVC by about 3,000 tons to 22,700 tons. 

A public offering was made by ERC to 
enable Vansa to process 200,000 tons of 
vanadiferous magnetite from an opencast 
operation at Kennedy’s Vale to produce 
3,000 tons of vanadium pentoxide per year. 

Zinc.—Ore reserves and grade declined at 
PCM, and production was expected to cease 
at current prices and low reserves. 

The Pering Mine of Shell South Africa 


(Pty.) Ltd. in northern Cape Province, 


southwest of Vryburg, commenced prepro- 
duction stripping, with ore production ex- 
pected to commence in late 1986. Ore pro- 
duction capacity would be about 1 million 
tons per year; zinc concentrate production, 
60,000 tons per year grading 55% zinc; and 
lead concentrate production, 9,000 tons per 
year grading 65% lead. Most of the concen- 
trate produced would go to Zinc Corp. of 
South Africa Ltd., for processing at its 
Spring refinery. Reserves were a minimum 
of 18.4 million tons of ore grading 3.61% 
zinc and 0.64% lead. Capital investment 
was estimated at $30 million. 


INDUSTRIAL MINERALS 


Andalusite and Related Minerals.— 
Andalusite was produced in the Transvaal 
at six mines in 1985: the Andafrax, Hav- 
ercroft, Hoogenoog, Kruperspost, Time- 
ball, and Walverdiend. Concentrates pro- 
duced from these operations graded 52% to 
60% alumina. Sillimanite production was 
from the Pella and Niemoller Mines in 
northwestern Cape Province, and alumina 
content of concentrates produced varied 
from 50% to 72%. Natural corundum was 
included in the latter concentrates. 

Asbestos.—Total extractable reserves of 
all types of asbestos were 8 million tons. 
Output was from 10 mines: the Penge Mine 
produced amosite; the Msauli, Kaapschoop, 
and Stella Mines produced chrysotile; and 
the Bretby, Emmarentia, Klipfontein, 
Pomfret, Wandrag, and Whitedale Mines 
produced crocidolite, which was shipped to 
the Marencor plant for processing. Mine 
production was 26,000 tons per month and 
salable product output was 2,500 tons per 
month. Total employment was about 1,800, 
mainly from Bophuthatswana. 
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Msauli Asbestos Ltd. increased output of 
chrysotile asbestos and reported a net in- 
come of $2.5 million in 1985. A new incline 
shaft was commissioned, which improved 
access to higher grade ore and led to a 9% 
increase in overall recovery. A new subver- 
tical shaft was to be commissioned in Febru- 
ary 1986. 

Cement.—The recession in the building 
trades severely impacted the cement and 
stone industries. Total installed capacity 
was about 12 million tons, and capacity 
utilization was 64% compared with 80% in 
1984. The three largest producers accounted 
for about 98% of total capacity. Of the 20 
existing plants, 7 used the wet process and 
were all mothballed at yearend. 

Anglo-Alpha Ltd., which commissioned a 
new $137 million kiln at its Union Lime Co. 
Ltd. (ULCO) works in northern Cape Prov- 
ince in November, planned to operate the 
plant only as need arose. Anglo-Alpha’s 
cement capacity with the new kiln was 3.6 
million tons, or about 36% of the Republic 
of South Africa’s total production capacity. 
Installed capacity at ULCO was 1.8 million 
tons. 

Blue Circle Cement Co. Ltd. (BCC) com- 
pleted a $78 million, 1-million-ton-per-year 
expansion program at its Lichtenburg plant 
in July, thereby raising plant capacity to 2.5 
million tons per year. BCC had about 24% 
of the country’s total cement-making capac- 
ity, and was owned 57.6% by Darling & 
. Hodgson Ltd., a Gencor subsidiary, and 42% 
by Blue Circle Industries Ltd. of the United 
Kingdom. 

Pretoria Portland Cement Ltd. (PPC), 
which was nearing completion of its $137 
million, 600,000-ton-per-year cement plant 
at Dwaalboom in northern Transvaal, 
mothballed the plant pending an upturn in 
construction. PPC had about 50% of the 
country’s total cement-making capacity. 

Prices for cement were set by producers, 
who followed a formula set by the price 
controller, which was generally 15% above 
cost of production plus transportation. 

Diamond.—There were 58 active dia- 
mond mining operations in 1985. Of these, 
19 mined kimberlite, 21 mined alluvial ore, 
and 18 were marine mining areas. Tailings 
were reprocessed in 15 of these operations. 
De Beers Consolidated Mines Ltd., through 
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its own mines, accounted for 95% of total 
diamond recovery. 

The Finsch Mine, an open pit operation in 
the De Beers’ Kimberly Div., commenced 
installation of a 1,070-meter-long conveyor 
belt with a capacity of 1,000 tons per hour in 
a decline shaft to transport ore from the 
existing open pit, replacing the current 
truck transport for fuel savings. The decline 
shaft was part of preparations under way to 
mine underground exclusively by 1990. Out- 
put at full production would be 550,000 tons 
per month of ore and waste, or about 6 
million tons per year. Sublevel stoping us- 
ing trackless equipment and cemented road- 
ways was to be employed. In 1985, 5.2 
million tons of ore was treated yielding 
94.82 carats per 100 tons. About 198,000 
tons of old tailings was also retreated. 

The Wesselton Mine was one of four 
underground mines in the Kimberly Div., 
all serving a single treatment plant. Ore 
treated was 1.362 million tons grading 25.88 
carats per 100 tons and yielding 352,455 
carats. Kimberlite ore was crushed to minus 
32 millimeters and then transported via 
conveyor to the treatment plant. Material 
from a stockpile of about 9,000 tons, consist- 
ing of blended ore and retreated waste, was 
fed to 24 primary washing pans at the rate 
of 3 tons per hour per pan. Screening, wash- 
ing, hydrocycloning, and heavy-medium 
separation resulted in a final concentrate of 
50 to 60 tons per day. The concentrate was 
fed to grease belts and an X-ray section 
prior to hand sorting and final classification 
and valuation. 

De Beers’ Namaqualand Div. produced 
5.02 million tons of ore yielding 920,403 
carats, or 18.35 carats per 100 tons. Over- 
burden stripping was 8 million tons com- 
pared with 15.2 million in 1984. 

The Premier Div., comprising the Pre- 
mier Mine, treated 7.7 million tons of ore 
and produced 2,684,000 carats. Under- 
ground output was 5.5 million tons and 
graded 37.7 carats per 100 tons. Dump 
material graded 27.05 carats per 100 tons 
compared with 31.49 carats in 1984. 

Activity in the offshore diamond leases 
increased. About 10 small permit holders 
operated offshore, including the Govern- 
ment-owned State Alluvial Diggings. 
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Table 6.—Republic of South Africa: Marketed diamond output, by Province 


1983 1984 1985” 
Province Output pi Output oe Output gis 
(carats) carat (carats) carat (carats) rat 
Mine diamond 

Transvaal_______________________ 2,673,249 825 37 2,570,183 328.17 2,700,601 322.45 
Cape Province 6,184, 238 6,078,008 26.55 6, 147, 626 30.27 
Orange Free State 74 21 92,656 44.15 68,143 64.73 
Total or average 8,956,675 26.51 8,740,847 27.29 18,916,369 28.34 

Alluvial diamond: 
J ĩðz ee als te eee 36,353 200.79 44,195 163.92 52,617 161.78 
Cape Province 1,316,729 156.55 1,335,326 103.75 1,232,406 94.63 
Orange Free State 602 48.66 344 512.82 1,079 359.50 
Total or averagngee _ 1,353,684 157.69 1,979,865 106.00 1,286,102 97.85 
Grand totaa1!!ln 10,310,359 43.74 10, 120,712 37.54 10,202,471 36.75 


Data do not add to total shown because of independent rounding. 
Minerals Bureau, Mineral Production and Sales Statistics, 1983, 1984, and 1985. RI 80.8991 for 1983, 


urces: 
Rie = $0.6954 for 1984, and R1=$0.4564 for 1985. 


Feldspar.—Production stabilized, but ex- 
ports were nonexistent in 1985 owing to the 
high cost of transport and low material 
value. Potassic feldspar made up 98% of 
production. Local sales were almost entirely 
as ground material, mainly for the glass 
industry. 

Gypsum.—PPC let a $2.6 million contract 
for construction of a synthetic gypsum plant 
at its Jupiter plant near Germiston using 
limestone and sulfuric acid. Completion of 
the plant was expected in midyear 1986, 
and output would be 95,000 tons per year, 
replacing natural gypsum mined and 
shipped from Copperton in northern Cape 
Province, a distance of about 800 kilometers 
from Germiston. 

Lime and Limestone.—Limestone pro- 
duction was from 43 sites, and output stabi- 
lized due to continued inactivity in the 
building trades. Output was by five major 
producers entirely from opencast mines. 
Limestone sales in terms of percent of total 
value to the various sectors was as follows: 
agriculture, 18.9%; cement, 37.7%; metal- 
lurgy, 14.5%; and other, 29%. About 66% of 
lime sales were as unslaked lime, lump 
form; ground unslaked lime made up 19%; 
and slaked lime, 12%. 

Magnesite.—The Strathmore Mine north- 
east of Barberton was the sole producer of 
magnesite in 1985. About 1496 of production 
was used in agriculture and magnesium 
chemicals. The remainder was primarily for 
refractory bricks and cement. 

Mica.—Output was entirely as ground 
mica, mainly muscovite, by three main 
producers and was generally a coproduct of 
feldspar production from pegmatoidal ore 


bodies in eastern Transvaal. About 80% of 
the marketable product was wet ground. 

Potash.—There were no known evaporite 
deposits of potash minerals in the Republic 
of South Africa, and domestic consumption 
was mainly from imports. Ocean floor glau- 
conite deposits lying between 200-meter and 
500-meter depths remained unminable at 
current prices. Iscor produced about 3,000 
tons of sinter products annually from its 
iron ore plant at Vanderbijlpark, contain- 
ing 30% to 60% potassium chloride, and 
sales were to the agricultural sector. 
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Coal.—Recoverable coal reserves were 
about 58 billion tons, 98% of which was 
bituminous and 2%, anthracite. Only about 
1.696 was of coking quality. There were 19 
operational coalfields in 1985 having about 
100 collieries, including 21 that were min- 
ing anthracite. Run-of-mine coal production 
was about 210 million tons, and salable coal 
output was about 178 million tons. Of sal- 
able coal, Gencor and AAC accounted for 
43% of total sales, South African Coal, Oil 
and Gas Corp. Ltd. (Sasol), 21%; and BRL, 
about 10%. Transvaal supplied 86.8% of 
total salable coal; Orange Free State, 6.3%; 
and the remainder came from Natal. About 
35% was recovered by opencast mining 
methods, and 6596 from underground using 
highly mechanized extraction methods. 
Run-of-mine productivity averaged 325.4 
tons per worker per month. 

The Electricity Supply Commission op- 
erated 20 coal-fired stations with an in- 
stalled capacity of 21,904 megawatts, or 
about 85% of total capacity, and accounted 
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for about 63 million tons of coal consump- 
tion. 

Coal output by Sasol was about 35 million 
tons, from which synthetic fuels and more 
than 60 other products or chemicals were 
produced. 

Coal export capacity was 44 million tons 
per year for Richards Bay, 4 million tons 
per year for Durban, and 1.9 million tons for 
the ports of Port Elizabeth, East London, 
and Maputo, the latter in Mozambique. 
About 700,000 tons was exported by railroad 
to neighboring countries. 

Rand Mines nearly completed develop- 
ment of the Majuba Mine for commission- 
ing in early 1986. Development cost was 
about $320 million, and design capacity at 
full production was 12 million tons per year. 
Total employment would be about 2,800 
people for the underground operation. The 
2.8-meter-thick Gus seam at a depth of 285 
to 400 meters was the main seam, and 
reserves were about 970 million tons. It 
would be the Republic of South Africa’s 
deepest coal mine. 

The Zululand Mine commenced produc- 
tion of anthracite in June, and full preduc- 
tion capacity of 875,000 tons per year was 
expected to be reached in early 1986. Out- 
put was for both local sales and exports. 
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The Council for Scientific and Industrial 
Research sponsored studies into the recov- 
ery and utilization of fine coal. Large-scale 
pilot plant studies were under way for 
recovery of good-quality coals from colliery 
slimes, and for the froth flotation of less 
than 50-micrometer-size-particle coal for 
improved recovery. 

Uranium.—Output of uranium was by 12 
producers from 15 plants, and was all as a 
bypreduct or coproduct. The sole primary 
producing mine, Beisa Mine of Gencor, was 
shut down, and about $100 million of plant 
equipment was sold. AAC accounted for 
47% of the Republic of South Africa’s total 
production; Gencor, 17%; JCI, 16%; BRL, 
1%; AVL, 7%; and the remainder, by GFSA 
and PMC. Uranium consumption was about 
289 tons per year of uranium equivalent, 
and about 90% of total output was for 
export. The Koeberg nuclear powerplant 
reached its full power rating of 1,980 mega- 
watts in September. 

Western Deep Levels Mine terminated 
production at its uranium recovery facility 
and reconverted it for gold recovery. 


1Physical scientist, Division of International Minerals. 

*Where values have been converted from 
South African rands (R) to US. dollars at the rate of 
R1 = US$0.6954 for 1984 and R1 = US$0.4564 for 1985. 


Table 7.—Republic of South Africa: Production of U;O,, by producer 


(Kilograms) 
Company or mine 1981 1982 1983 1984 1985P 

AAC Joint Metallurgical Scheme! 5 1,098,416 863,361 718,928 596,787 602,104 
Blyvooruitzicht_ |... -- -----------—- 315,502 252,210 289,156 233 092 SM 
Buffelsfontein _________~____________ 631,750 580,500 611,000 618,500 718,500 
East Rand Gold and Uranium Co. Ltd 3 302,194 264,814 229,885 216, 131 150,997 

Harmony ~- ------------—---- _--- 580,428 591,090 623,600 496,680 
Hartebeestfontein __________~__________ 478,663 429,103 441,446 428,367 
Palabora Copper - - - ------------------ ,206 251,819 218,635 159,769 217,828 
Randfontiignsnss 591,774 462,831 491,067 592,116 609,332 
M Helena-Beisa |... 2222222222 eee 253,61 ,192 353,294 T 
Roeli Mee ⅛ ot y HERREN 1,698,569 1,721,782 1,877,421 1,962,977 1,881,828 
Went Driefontiui nd 242,321 224,601 174,566 159,638 86,705 
est Rand Consolidated _____________- __ 190,258 — PES PS Bie 
Western Ares = 170,638 282,465 305,408 911,836 
Western Deep Levels ||... 2 2-- 212,484 183,394 173,841 145,632 54,036 
iscellaneous ______________________ 668,320 577,176 541,190 489,646 261,869 
Totale cucine rot et ne ee E cx 7,234,891 6,833,057 7,121,992 6,761,608 5,744,202 


PPreliminary. 

!Includes recovery of UsOs from concentrates and 
President Brand, President Steyn, Welkom, and Western 
in the Orange Free State Province. 


Sources: Chamber of Mines of South Africa. Quarterly Analysis of Worki 
Affairs. Quarter 


eral and Ene 
Rand Gold and Uranium 


South Africa ee e ane Toe 
1981-82: Republic of South Africa De 
Co. Ltd. Annual Reports 1981-85; and 


roduced by the Free State Geduld, Free State Saaiplaas, 
Mines, all subsidiaries of Anglo American Corp. Ltd. 


Results, Oct.-Dec. 1981-85; Re 
Statistical and Other Data o n Minerals, 
Affairs. Annual Reports 1981-88; Palabora 
. Ltd. Annual and Quarterly Reports, 1981-85. 
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The Mineral Industry of Spain 


By John R. Craynon and Roman V. Sondermayer! 


Conditions in the mineral industry in 
Spain improved in 1985. The output of most 
mineral commodities increased slightly. 
Spain retained its position as an important 
producer of minerals and processor of im- 
ported minerals and related materials. 
Spanish production of several minerals was 
of world importance. Spain produced ap- 
proximately 2296 of the world's strontium 
minerals, 23% of the mercury, 11% of the 
pyrites, 7% of the gypsum, 5% of the 
magnesite, 4% of the smelter zinc, 3% of 
the mined zinc, 2% of the potash, and 2% of 
the refined copper. Production of other 


minerals and fuels was of domestic or local 
significance only. 

Preparations for entry into the European 
Economic Community (EEC) on January 1, 
1986, especially in the aluminum and steel 
sectors, were the major mineral-related 
events in 1985. The announced plans for 
closure of the Almadén mercury mine, the 
expansion of Rio Tinto Minera S.A.’s (RTM) 
precious metals plant, and the discovery of 
glauberite in central Spain were other sig- 
nificant happenings in the mineral indus- 
try. 


PRODUCTION 


The mineral industry of Spain was con- 
trolled by governmental and private organi- 


zations. Mining and mineral activities were 
situated throughout the country. 
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Table 1.—Spain: Principai mineral industry companies and locations, by commodity 


Commodity Major companies Location of principal facilities 
Alumina __.....--~- Alümina de España S.A AA Plant at San Ciprián. 
Aluminum 3 asd SA. ex Do. 

Do Endasa S. AAA Plant at Avilés, La Coruña, Sabiñánigo. 
Bituminous coal Hunosa 8. TOR eee epee ee ee eee DING Mines in Asturias. 
Cement NA S .. 7 plants at various locations. 

Copper ore Rio * V ines at Rio Tinto. 
Copper, refined |... ro Refinery at Huelva. 
Ferroalloys_...._.._- Sociedad Española de Carburos Metálicos Plant at Berga. 
Hidro Nitro Espafiolas a 5 Plant at Monzón. 
Ferroaleaciones Españolas S. AA Plant at Medina del Campo. 
]ronore Cía. Andalusa de SA 555 Mine at Marquesado. 
Lead ore Sociedad Minera Metallargica de Mines at Mantas de los Azules, Unión. 
Lead, smelter |... --- -do ida De HHM Si rd" Smelter at Santa Lucía. 
Mereur/ Minas de Almadén y Arrayanes S.A... Mines and smelter at Almadén. 
Petroleum, refined Empresa Nacional del Petróleo 8.4 2 Refineries at Valle de Escombreras, 
Puertollano, Tarragona. 
Y Cia. Española de Petróleos S. A Refineries at St. Cruz de T Tenerife, 
Algeciras. 
Potash __.________- Potasas s% Navarra S.A A Mine near Pamplona. 

|) ee CMS Minas de Potasas de Suria S. AAA Mine near Suria. 

C77 Unión Explosivos Rio Tinto S. A Mines at 1 and Cardona. 
Pyrit Tharais Sulfur and r Co. CY WA Mines at Tharsis and La Zarza. 
Steel Empresa Nacional Si Bee 8 eh Avilés, Felguera, Gijón-Moreda, 

n-Verina. 

3 Altos Hornos de Vizcaya S. A Work at Baracaldo-Sestao. 

ine ore Real Cía. Asturiana de Minas S. A Mines at Reocin and Rubiales. 
Zinc, melter PES > ues ( AAA E mE Electrolytic zinc plant at San Juan de 
Nieva. 
Table 2.—Spain: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984 1985* 
METALS 
Aluminum: 
Bauxité — e A LEER See 8,930 7,361 5,208 7,263 7,000 
Alumina- aan 695,000 7673,000 131,000 141,569 125,000 
Primary _____________________ 396,600 866,500 357,614 380,830 — 370,118 
Secondary - ------------------- 40,000 *35,000 86,000 40,600 38,000 
8 mine output, metal content 646 459 489 583 516 
22 M DE fes 803 286 218 290 300 
e output, metal content 50,928 47,614 49,964 63,105 256,447 
Blister: 
C7717 Lu el 81,900 105,000 100,000 97,000 100,000 
Secondary ----------------- 20,000 80,000 18,000 30,000 25,000 
e a 107,900 135,000 118,000 127,000 125,000 
Refined: 
Primary uoce cua 187,100 151,300 * 141,500 118,100 125,000 
Secondary .....-..........-- 15,000 20,600 417,100 38,300 30,000 
Total ____._.----------- 152,100 2171, 900 158, 600 156,400 155,000 
ae, mine He AM metal content _ troy ounces. . 98,381 109,858 162,296 123,330 125,000 
—€— ore and concentrate (including byproduct 
concentrate): 
Gross weight |... thousand tons. _ 8,565 8,370 1,449 7,261 26,452 
Iron contenn _ _- —— 4,218 4,130 8,512 3,558 23,189 
„ do- 6,423 5,991 5, 398 5, 338 25,477 
Ferroalloys, electric: furnace do 259 253 291 300 
Steel: 
PERE ERE ͤ i Seat A do- 12,662 13,160 12,781 18,484 214,235 
Castings and forgings. _ _ _ _ _ 2 250 209 156 156 2138 
Total... se do- 12,912 13,369 12,887 13,640 214,373 
Semimanufactures do 10,244 9,970 10,787 10,703 211,050 


See footnotes at end of table. 
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Table 2.—Spain: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
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Commodity 1981 1982 1988 1984P 1985° 
METALS —Continued 
Mise. output, metal content 80,200 73,271 82,453 96,638 386,730 
etal: 
J he ee oid es 83,000 99,500 107,800 110, 110,000 
Secondary -------------------- 34,100 32,100 86,000 49,912 ,000 
Mercury: 
Mine output, metal content 
76-pound flasks_ — 49,545 50,832 43,250 22,680 20,000 
Metal 6253 ee eum do- 46, 008 48, 808 41.075 44,090 45,000 
Silver, mine output, metal content 
ousand troy ounces__ 5,347 3,787 1,496 4,999 5,000 
Tantalum Minerals (tin byproduct): 
Gross weint ilograms_ _ 58,390 53,630 47,000 31,950 32,000 
_ Tantalum ex pul Lx Rer do... 16,463 14,142 15,066 9,739 10,000 
Mine output, metal content ------------ 564 518 444 438 2465 
Metal, primary PERENNE 4,400 8,100 3,100 8,500 9,500 
Titaniumdioxide^ ___§___________~____ __ 40,000 40,000 35,000 34,000 38,000 
Tungsten, mine output, metal content:: 431 545 517 565 530 
Uranium, mine output, UsOs content 290 280 283 366 2304 
nc: 
Mine output, metal content 182,045 167,000 167,715 230,978 3221,111 
Metal, primary and secondary 179,500 181,800 189,900 207,400 2205, 300 
INDUSTRIAL MINERALS 
e ß ee 52, 695 50,031 52,410 68,919 65,000 
Bromine? ee 400 350 830 300 850 
Cement, hydraulic, other than natural 
thousand tons 28,751 29,569 30,632 25,435 25,500 
ys: 
Attapulg ite 42,227 42,296 44,654 43,907 44,000 
Benton ite 110,000 112,326 82,530 72,582 73,000 
lin, marketable 
e ß 71,665 12,956 63,480 56,640 116,000 
Washed. --------------------- 189,990 165,936 191,632 262,633 215,000 
Refractory, not further described... 529,416 453,425 453,952 516,166 500,000 
Other thousand metric tons 10,994 11,318 10,262 9, 10,000 
Diatomite and tripoli __ _______________~_ 38,111 63,365 ; 13,018 60,000 
i oon noz e cea eee 129, ,593 131,071 116,137 136, 120,000 
Fluorspar: 
Gross weight: 
J᷑:::: Bn 213,616 157,205 190,749 253,221 3266,467 
Metallurgical-grade |... ........- 43,511 37,075 41,585 42,445 240,330 
TOU aranea ee ia 257,127 194,280 232,334 295,666 2306,791 
CaF: content: 
Acid - grade - 259,500 197,550 190,749 246,121 3259,017 
Metallurgical- grade 31.500 29,247 41,585 33,710 231,836 
Ao (eee el pny Parone Ces ire Pa 291,000 226,797 232,334 279,831 3290,358 
Gypsum and anhydrite, crude thousand tons 5,288 5,048 5,620 5, 365 5,250 
anite, andalusite, and related materials 6,151 5,105 ,486 8,000 8,500 
Lime, secreted and quicklime thousand tons 1,051 1,100 1,000 1,088 1,100 
esite: 
ced. cuenca EE DLE 135,023 154,421 173,876 169,191 170,000 
Ro. RM ED 416,392 533,595 597,137 691,542 ,000 
—€——————————— Á——»—— 3,524 3,428 1,300 990 1,000 
Nitrogen: N content of ammonia 
thousand tons 743 538 615 620 610 
Pigments, mineral 
; = Se cte 15,522 11,709 9,879 10,316 10,500 
Red iron oxide 25,000 23,000 20,000 20, 22,000 
p Bess KO equivalent |... 731,642 691,931 656,726 €677,000 2649,857 
TE a a Ee a n hae 987,851 970, 1,002,301 829,827 , 
Pyrite’ including cuprous, gross weight 
Sait ousand tona... 2,400 ©2200 2,306 2,329 22,459 
Rock including byproduct from potash works 
thousand tons 2,300 2,213 2,008 2,156 2,100 
Marine and other _____________ do_ 1,393 1,077 1,149 ,238 1,200 
Sand and gravel: Silica sand ________ do 1,832 1.611 2,100 2,300 
Serielle 288,499 329,243 845,932 231,510 250,000 


See footnotes at end of table. 
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Table 2.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984P 1985* 


INDUSTRIAL MINERALS —Continued 


Sodium compounds, n.e.s.: 
Sodium carbonate, manufactured* 


thousand tons 500 500 500 550 550 
Sodium sulfate: 
Natural: 
Glauberite, Na: SO. content 55,097 92,737 130,566 214,198 200,000 
Thenardite, NaaSO, content 182,340 117,776 132,513 152,829 130,000 
Manufactured 175,000 170,000 170,000 170,000 160,000 
Stone: 
Calcareous 
Chalk :———-—— thousand tons 211 397 377 362 NA 
Dolom ite o- 1,999 1,967 2,020 2,112 NA 
Limes tone do 78, 673 83,831 84,080 77, 468 NA 
Marble do— — 694 665 685 623 NA 
Mall. — 2 ee do- 6,210 6,380 6,346 5,772 NA 
Basalt! do- 1,138 1,269 1,064 1,992 NA 
Granite do- 7,514 7,671 7,527 ,853 NA 
MO ee ee eS do_ ___ 659 846 1,044 1,212 NA 
Phonolite 2222-2 2-- do... 568 680 449 412 NA 
,,, do— 841 309 461 415 NA 
J ͤ y MCI DIN CE do- 627 455 502 372 NA 
r ee do- 347 432 602 831 NA 
dstone__———-----------—- do- 1,791 1,807 1,365 1,599 NA 
Cr pentino DEDUCI. EUER do- 342 303 360 376 NA 
AEA a a 8 do... 26,819 25,308 23,659 23,055 NA 
Strontium minerals: 
Gross weint. 86,000 84,900 84,500 21,000 21,000 
Srs0O4 content ______ ___.._-________ 83,120 32,108 31,740 24,840 25,000 
Sulfur: 
cou of pyrites thousand tons 1,118 1,029 1,073 1,094 21,133 
uct: 
Of metallurgy — - -- ---------—- do— 135 130 120 e125 115 
Of petroleum do... 12 10 eg eg 9 
Of coal (lignite) gasification. _ _ _ do- 3 3 3 23 2 
Il! eh do- 1.268 1,172 1,204 1,231 1,259 
Talc and steatitee 69,068 ,686 69.467 12,287 78,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal (marketable): 
Anthracite ___________ thousand tons 4,863 5,205 5,870 5,476 35,857 
Bituminous — — - - --- - -------—— do- 9,080 10,217 10,049 9,814 210,380 
Sie e do... 20,986 23,88 24,524 24,303 504 
z ee Bee do... 84,929 39,304 39,943 39,593 239,741 
Coke, metallurgical ______________ do_ NA NA 3,422 2,842 ,000 
Gas, natural: keted — _ — million cubic feet 55 105 183 6,245 29 486 
öüöĩõĩõö «⁵¾—³Ed og eee 39,012 60,092 39,622 55,561 000 
Petroleum 
Crude thousand 42-gallon barrels. . 8,955 11,170 21,693 16,361 15,222 
Refinery products: 
Liquefied petroleum gases do... 11,228 10,834 12,597 14,964 313,642 
aphtha -______-_------- o cuc 9,891 12,138 18,606 23,709 224,973 
Gasoline, motor do... 44,871 88,505 47,787 52,350 357,019 
fu! a do- 15,720 15,816 16,968 18,160 219,312 
Kerosine do... 581 8,231 1,418 1,860 ,909 
Distillate fuel oli do— 78,270 75,055 74,771 78,067 887 
Residual fuel oli do... 148,371 128,762 108,391 108,238 294,719 
Lubricants including grease do- ($) ($) ($) ($) 22, 
E6ö]j AA E do. 41,552 49,896 45,927 28,420 243,411 
Refinery fuel and losses do____ 6,391 8,108 10,405 1,112 35,582 
Total see do... 356,875 831,345 836,870 826,880 2350,710 
*Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through Aug. 1, 1986. 


Reported figure. 
Includes sand obtained as a byproduct of feldspar and kaolin production. 


“Included with “Refinery products: Other.” 
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Trade in mineral commodities continued 
to be significant. Imports of minerals, met- 
als, and fuels amounted to $15.2 billion? in 
1985. Exports of these materials were val- 
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ued at $8.2 billion and represented 51% of 
imports and 34% of exports. Imported crude 
petroleum and petroleum products accoun- 
ted for 33% of the value of all imports. 


Table 3.—Spain: Exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Ore and concentrate 


. xides . 
and residue containing aluminum ..... 
Metal including alloys: 


Semimanufactures 
Antimony: Metal including alloys, all forms 


Cadmium: Metal including alloys, all form 
Chromium: 
Ore and concentrate 
Oxides and hydroxides |... 


Cobalt: Metal pauan p aloy, all forma 
Columbium and tan 
Ore and 5 es Seat ea ee 
Metal including alloys, all forms: 
Columbium (niobium) )) --------- 
Tantalum -------------------- 


Copper: 
Gre and concentrate 


Matte and speiss inclu cement copper 
ae and 3 „ i iie ONUS 


partly wrought __________- troy ounces. — 


Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 


Ferromolybdenum ...........- 
Ferrosilicomanganese .........- 


Silicon metall 
U Hed eso 


See footnotes at end of table. 


1984 


71.887 
15,593 


96,453 


United 
States 


Destinations, 1984 
Other (principal) 


Pakistan 555: Tunisia 3. 
Sweden 9,680; United Kingdom 3, 102. 
All to Portugal. 


West Germany 73; Portugal 21. 

Netherlands 95, 616; Turkey 46,062; 
Japan 25,589. 

Japan 5 034; France 3,477. 

Netherlands 2 France 108; United 


All to Netherlands. 


Repu ublic af lic ef South Africa 51; West 
rmany 45; Switzerland 32. 
West Germany 45; Netherlands 18. 


Netherlands 13. 


All to United Kingdom 
West 5 24; Netherlands 20; 


Singapore 


Yugoslavia 1 2 Japan 13,649; 
weden 9,1 
All to 1 


France 789; Netherlands 96; Libya 74. 


France 169; West Germany 132; 
ium-Luxembou 
Italy 29,742; France 15,315; Nether- 
I lands 13 gar, ited Kingdom 2,006; 
ran ni om 
Port rtugal 1,832. 


Switzerland 28,454; West Germany 
5,144. 


Netherlands 671; France 530; West 
Germany 455. 
France 13; United Kingdom 1. 


Belgiu apea T iets 2,376; United 
tay d 106; West Germany 2,853; 
Po rtugal 1,689. 
United Kingdom 4,172; France 2,315; 
Sweden 2, 


Italy 7,004; West Germany 5,753. 
Ne ^ erlands 811; Sweden 115; Turkey 


dom 1328 
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Table 3.—Spain: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
mmodit 1984 : 
x x e Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
thousand tons 4,090 519 U.S.S.R. 472; Libya 272. 

Universals, plates, sheets do- 1,054 400 West Germany 66; Egypt 34. 

Hoop and strip- - -------- do- 33 1 d un 13; West Germany 4; U.S.S.R. 

Rails and accessories do- 5 =f. nicaragua 3; 3; West Germany 1; India 

Wire E do- 75 5 Libya 21 21; Portugal 13; France 6. 

Tubes, pipes, fittings |... do... 599 237 R. 91; France 35; West Ger- 

many 24. 
Lead: 

Ore and concentrate 42,322 _. United Kingdom 10,893; Belgium- 

Luxembourg 9, 872; USS. . 7,519. 
J aN eevee eee ES 79 — Portugal 46; Australia 17: Chile 5. 

uk and residue containing lead _. ....— 15,440 — Portugal 10 700 Belgium-Luxem- 
bourg 3 911; France 755. 

Metal including alloys 

); ³·¹.A AAA Ut ec 5,026 -— US Sft de Yugiala United Kingdom 26. 
Unwrought ------------------- 61,488 2150 U. "S via 4,000; 
Semimanufactures 87 SEN we tog caeci 81; Andorra 4; Portu- 

diee Metal including alloys, semimanu- 
factures- ~~~ ----- 2 —  Francel. 
Manganese: 
Metall : c ding allo; e ae 2,687 71 . . pen 285; Poland 230. 
etal inclu 0 orm ce 
„ d- pound flasks. — 46.139 15,892 West Germany 5,365 Belgium- 
Luxembourg 4, 
Nickel: 
Oxides and hydroxides _ - -—----------- 1 -- Mainly to France. 
Ash and residue containing nickel! 67 RM Auma 47; Japan 11; West Germany 
Metal including alloys: 
Serap o eeuna au E 328 _. West Germany 126; Austria 91; 
France 65. 
Semimanufactures s 30 _. France 22; West Germany 2; Italy 2. 
„ metals: Metals including alloys, 
unwrought and partly wrought _ troy ounces. . 192,906 3,440 Panama 185,000. 
8 high-purity ------------------- — Mainly to Nicaragua. 
ver: 
Ore and concentrate. value, thousands. .. $119 — All to Belgium-Luxembourg. 
Metal including alloys, unwrought and partly 
wrou ght. thousand troy ounces. _ 5,144 24 United Kingdom 3,299; Netherlands 
ma 439; West Germany | 122. 
Ore and concentrate 6 — All to Netherlands. 
Jö» fur mm E E 2 -- Mainly to West Germany. 
Metal including alloys: 

Dee a ee 99 -- United Ki m 59; Portutal 40. 
Unwrought -—---------------——- 400 = xw 160; Denmark 65; Portu- 
Semimanufactures___.______.____ 9 -- Syria 4; Venezuela 2; Mozambique 1. 

Ore and concentrate. 18,202 9,168 France 1,849; Morocco 1,068. 
Metal b including alloys, scrap ----------- 14 --  Alltoltaly. 
aad concentrate 870 16 ee ny 636; Netherlands 138; 
apan 
Metal inc par Ser de crab 1 — All to West Germany. 
y enium and/or thorium: Ore and concentrate 2 — All to Morocco. 
Ore and concentrate 83,756 -- Italy 16,072; Romania 15,060; 
Belgium-Luxembo 11 831. 
e ““! te e 2,373 -- Be um Lamboy ; Italy 526; 
est Germany 
Blue poẽwderrrrnnrnn 90 _. All to West Germany 
p^ OPS TOE «˙²˙¹. mn 122 — All to Portugal. 
Ash and residue containing zin 12,550 -— West Germany 8,619; eee 
1,859; Belgium- Luxembourg 1,04 
Metal including alloys: 
) “ 2,657 -- United 8 2,634; Belgium- 
Luxembourg 22. 
Unwrought t 106,004 15928 China 38,638; U.S.S.R. 13,503. 
mimanufactures________-______ 286 8 Guinea 170; India 20; Morocco 17. 


See footnotes at end of table. 
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Table 3.—Spain: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodit 1984 i M 
d United Other (principal) 
METALS —Continued 
Zirconium: Ore and concentrate 307 ix 5 150; Portugal 62; Vene- 
zue : 
Other: 
Oxides and hydroxid ess 284 45 United m 76; Netherlands 74. 
Ashes and residues 5,238 _. Norwa i 170; Belgium-Luxembourg 
573; nited Kingdom 299 
INDUSTRIAL MINERALS 
ives, n. e. s.: 
Natural: Corundum, emery, pumice, et 1,791 — West Germany 815; 5 253; 
United Kingdom 21 
Artificial: 
Corundum____________________ 195 -- Morocco 110; Portugal 50; France 24. 
Silicon carbide |... 3,750 — France 1 460, Be rium-Luxembourg 
1,001; United om 830. 
Dust and powder of preci ocios and semiprecious 
stones including 
aude: thousands_ _ $ $4 West » di We $8; Mexico $4. 
Grinding and polishing wheels and stones 2,778 236 gen 436; West — 881; Aus- 
p ee En E 518 mae Port 1 512 Morocco 
Barite and witherit ------ 51,833 or rmany 19510 970; Gabon 12,900; 
Boron materials: 
Crude natural borates |... 358 a re ta red 117; Portugal 72. 
Ce FFC 10,796 1,671 Sal di Araba 4 4,192; 
ment! ousand tons A ; u ia 
NDS THE ĩðͤ d ĩ 8 147 wS ay ata j e 256. Tunisia 
crude: 
rr 29,986 -— Portugal 10,854; Netherlands 4,550; 
Chamotteearth .------------------ 1,008 zm mre 192; Saudi Arabia 256; Portugal 
WOO) c ͤ ͥͥ 0·˙i⅜ o adieu 108,994 = Italy ly 41.26% gs Germany 16,750; 
Unspecifiedl 45,557 __ Netherlands 16,671; United ern 
1,250; France 6 ; 194. 
Diamond: 
Gem, not set or strung --------- carats_ — 1,309 -—  Belgium-Luxembourg 867; United 
om 191; Saudi Arabia 122. 
Industrial stones do- 69,025 22,815 Ireland 20,380; West Germany 5,705. 
Diatomite and other infusorial earth. __ ______ 2,233 -- United Kingdo m ce 444; 
ustria 329. 
Fel ; fluorspar, related materials: 
eldsp aut 3,482 25 eh 1,972; France 1,149; Tunisia 
Fluorp aur?! k 156,187 26,252 Italy 46,906; Canada 26,007. 
Unspecifieeduln 2 -- -. All to Dominican Republic. 
9 5 3,817 West Germany 1. 802, H ited King- 
m P: EDMOND EEEE 8 ; tu est ni 
dom 1,099; 099; Nane 566 
Manufactured: 
ONIS on A 37 HON * 24; Mauritania 7; Cape Verde 
Nitrogenous — - - - -—------------—- 199,252 -- Ireland 40,302; Belgium-Luxembou 
37,451; India 35,151 i 
Phosphatic. 22.2 LL 222222 150 — United om 140; Andorra 10. 
otassidaaqaaqaaaak. L2l22lc 2l 686,897 24,611 France 100,737; Norway 68,510; 
China 64, 012. 
Unspecified and mixed ___________~_ 221,008 ane China 12 625 Nigeria 50,000; Libya 
Graphite, natural _.._________________ 3 — All ito Marocco 
and plasterr thousand tons. . 2,215 1101 Denmark 211; Sweden 144. 
JJ) ĩ ⁵⁵⁵TT ION 1 -— Mainly to Saudi Arabia. 
Kyanite and related materials ____________ 70 -- N eT ITE 58; Portugal 12. 
7)7)))ͥͥõͤͥͥ 08 10,010 aa 240; Guinea 3 ,000; Ivory 
CAT 1,599. 
ium compounds: 
OO Leonem Eb eL 330 — France 184; Malaysia 126; Saudi 
; Arabia 19. 
Oxides and hydroxides _______________ 123,237 3,641 France 41,622; United Kingdom 
i 26,150; West Germany 20,688. 
ca: 
Crude including splittings and waste 49 ~— All to Andorra. 
Worked including agglomerated splittings .. — — 98 sas a 37; West Germany 21; Turkey 
Nitrates, crude... ---—-- -——— 1,087 | - Belgium- Luxembourg 1,000; Argen- 
a 36. 


See footnotes at end of table. 
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Table 3.—Spain: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Phosphates, rule 
ents, mineral: 
N atural, l no eL id rr 
Iron oxides and h 1 processed 
ious and semiprecious stones other than 
diamond: 
Natural value, thousands_ _ 


Sodium compounds, ness. 
Carbonate, manufactured |... _ 


Sulfate, manufactured ___________-_-_~— 
Stone, sand and gravel: 


Dimension stone: 
Crude and partly worked |... 


Dolomite, chiefly refractory- grade 
Gravel and crushed rock ____________ ~~ 


fug 
Elemental: 

Crude including native and byproduct .. .. — 

$i "rite , precipitated, sublimed_ . - _ - — — 

C 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural! 


Gas, natural: Liquefied ________________ _ 


Peat including briquets and litter 
Petroleum: 
Crude . thousand 42-gallon barrels. — 
Refinery products: 
Liquefied petroleum gas... do... 
Gasoline do... 
Mineral jelly and wax . do... 
Kerosene and jet fuel |. .. .. do... 
Distillate fuel oll! do 
Lubricants _____~_ do 
Residual fuel olli 0. — 
Bitumen and other residues do- 
Bituminous mixtures do— 
Petroleum cock do 


1984 


719,161 


79,752 


3,150 


12,637 
5,264 
3,432 
8,972 

169 
1,213 
1,180 

10,430 

62 
8,880 
5,942 


2,190 
43,296 


3,469 
364 
3 


United 
States 


Destinations, 1984 
Other (principal) 


Andorra 23; France 22. 


France 24; Belgium-Luxembo | 
United Kingdom 1,128; France 
All to Andorra. 


Saudi Arabia $222; 5 $84; 
lgium-Luxembourg 

Switzerland $182; Italy $38. 

Norway 57,185; Iceland 42,900. 


80 13 78583 Bruun g, 70 South 


ica 12,100 
West Germany 1 81 185 1.15 170; 


Italy 13,918. 


111880 244,061; France 12,037; Japan 


France 188 875; West Germany 
46,263; Saudi Arabia 21 ,242. 
United Kingdom 102,183; Algeria 


Morocco 20, 1 an 2,369; United 
Kingdom 1,9 
Norway 239, 580 edsn 52,193; 
France 4 49, 919. 
Andorra 190, 397; Greece 4,550; 
United Kingdom 4,010. 


France 930; Portugal 112; Morocco 36. 
All to France. 


All to Po : 
gr a 87,156; Italy 47,917; Morocco 
Be jum Luxembourg 21,052; United 


m 4,109; Finland 3,000 
Italy 489; Traq 19; France 18. 


Be -Luxembourg 263,7 10; 
ce 146,406; West Germany 


97,128. 
France 42,846; Portugal 29,655; West 
Germany 5,971. 


i ak 2,800; Gambia 200; Algeria 


Pans 8,305; Portugal 2,638; Italy 
Morocco 3,850; Portugal 1,320; Italy 
Portugal 1,977; United Kingdom 


Italy 3,971. 
1 98: Guatemala 58; Saudi Arabia 


Libya 1,186; France 27. 

oe 423; France 296; Portu- 

Netherlands 8,461; crane E read 
um-Luxembo 

di rer 38; Wet dermany 8; 


United Kingdom 840; Iran 590; Italy 
Netherlands 903; Mauritania 718; 

bunkers 1,453. 
France 1 082; Mexico 173; India 121. 
United Kingdom 10,019; France 
5 

ort 

Libya 2 212; Nigeria 14; Mali 12. 
Portugal 2. 


1Table prepared by Jozef Plachy. Data for 1983 were not available at the time of publication. 
Less it. 


than 1/2 uni 
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Table 4.—Spain: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1984 : 
Y cae Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 67 _. West Germany 64; Fran 
Alkaline-earth metal 26 — France 7: West Germans | T; i Canada 6. 
Aluminum: 
Ore and concentrate thousand tons. _ 1,812 _. Guinea 1,719; Guyana 38; Greece 21. 
Oxides and hydroxides _ - ... 23,040 92 France l 12, 296; West Germany 6,297; 
Uni Kingdom 2,616. 
Ash and residue containing aluminum ..... 7,281 489 . „107; Austria 1,986; 
ce 591. 
Metal including alloys: 
dd oo AAA A uen 6,036 348 dn Y iii France 1,480; Switzer- 
an . 
Unwroughgngnht 10,585 SR 9 8,483; France 1,272; West 
Semimanufactures 18, 669 733 West Genan 5, 083; United King- 
dom 4,271; Italy 2,825. 
Antimony: 
Ore and concentrate. 436 m Thailand 297; Morocco 72; Peru 23. 
Oxides and hydroxides |... 321 E U. 865 R. 108; . 
^ Metal including alloys, all form 21 — Hong Kong $ 9; China 5; Italy 3. 
rsenic: 
Oxides and acids! 100 — France 68; Belgium-Luxembourg 25; 
West Germany 7. 
Metal including alloys, all form 28 —— All from Sweden. 
Bismuth: Metal including alloys, all form 102 10 United Kingdom 43; Belgium- 
Luxembourg 24; Mexico 15. 
Cadmium: Metal including alloys, all form 81 (3) West Germany 17: ; Belgium- 
Luxembourg 6; France 6. 
Chromium: 
Ore and concentrate 114,162 _. Albania 73,279; Republic of South 
Africa 25, 991; Turkey 13,812. 
Oxides and hydroxides - 284 37 West Germany 171 Poland 55. 
Metal including alloys, all form 58 1 United om 48; West Germany 
4; Japan 2. 
Cobalt: 
Oxides and hydroxides |... 84 14 I 32; Australia 
Metal including alloys, all form 119 3 West Germany 32; Zaire 24; Norway 
Columbium and tantalum: Metal including alloys, l 
all forms, tanta, 7 6 NA. 
bee. | 
and concentrate 146,958 Papua New Guinea 70,753; Morocco 
6,801; Mexico 30,251. 
Matte and speiss including cement copper 8,032 __ France 2, 12 ME Israel 2,210; West Ger- 
Oxides and hydroxide s 581 2 West Germany 218; Norway 146; 
Sulfate -cucinu ee 33 (3) France 24; Netherlands 8. 
Ash and residue containing copper 22,994 793 Peru 8, 695; Republic of South Africa 
3, 351; Norway 1,920. 
Metal including alloys: 
Sirap eaaa 8 23,321 2,827 France 6,667; United Kingdom 1,437. 
Unwrougnnt 46,512 120 Chile 35, 081; 'Belgium-Luxembourg 
8, : Finland 1,136. 
Semimanufactures___.._-._._______ 38,668 271 France 13,544; Italy 6,307; West Ger- 
Gold ES 
Waste and sweepings ___ value, thousands .. $205,728 $186 Switzerland $171,059; France $25,013; 
Panama $3,32 1. 
Metal N alloys, n and partly 
vwyrou ght troy ounces__ 21,991 643 West German ey 16, ad Italy 2,522; 
Switzerlan 
Hafnium: Metal including alloys, all forms 22 _. All from Republic of South Africa. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tons 4,220 Es rev ia Venezuela 557; Austra- 
a 446. 
- pre roasteeddl do— 4 _. All from Belgium- Luxembourg. 
etal: 
SCPAD eh aS do— 5,020 534 irr 2 on 2,332; France 1,083; 
Pig iron, cast iron, related materials 138,206 35 Trinidad and 7 61,607; Republic 
or mag Africa 368 Brazil 


See footnotes at end of table. 
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Table 4.—Spain: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
i 1984 : 
ee United Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 

Ferroalloys: 

Ferrochromium - -- ----------- 52,294 1,138 Republic of oun Africa 37,467; 

babwe 4,693; Albania 3, 984. 

Ferromanganeess 1,045 ) West Germany 856; France 183. 

Ferromolybdenueͥm 67 SEE viet Germany 28; France 10; Nether- 

FerronickeL __—-——--—-------—- 8,690 — France pt 619; Dominican Republic 
2,606; New Caledonia 166. 

Ferrosilicochromium __ - - ------- 2,368 -— Zimbabwe 1,746; Republic of South 

0 ga 

Ferrosilicomangan ee j ee ort 

Ferrosilicon -—-------------- 2,750 (*) nce 1, 285 Bulgaria 600; Yugo- 
slavia 

Silicon metallnnd”nn”‚‚‚‚‚‚n‚d 906 _. Portugal 772; France 133. 

Unspecified |... 3,269 1 France 1,179; West Germany 1,113; 

Steel, primary ſormm ------- 416,352 14 France 116,617; West Germany 

89,908; Netherlands 59,358. 

Semimanufactures: 

Bars, rods, angles, shapes, sections 143,224 586 West Germany 54,560; LS 32, 135: 
United Kingdom 23 
Universals, plates, sheets _______ _ 406,195 110 West Germany 181 Ps Figs 
94,409; Netherlands 45, 719. 
Hoop and strip. sz 90,061 298 West I y 42,891; France 15,802; 
Rails and accessories 1,869 dn United K m 702; France 372; 
Belgium-Luxembourg 249. 
Wio i rA E 16,657 18 Belgium-Luxembo ,994; France 
5,171; Sweden 1,252. 
Tubes, pipes, fittings... 45,820 2,537 Japan 11,2 11 at a 8 ,989; West 
Castings and forgings, rough -—---- 2,089 2 Italy 1, 132) France 603; West Ger- 
many 253. 
Lead: 
Ore and concentrate 88,050 ees 1 27,560; Ireland 12,898; Italy 
e ß Ste 2 (3) West Germany 1; United Kingdom 1. 
Ash and residue containing ledddd 8,549 ie: Belgium-Luxembourg 8, 8,521; Greece 
Metal including alloys: 
p IE 226 88 Canada 94; France 83. 
Unwrou ght! 4,938 — France 2 723. West Germany 1,623; 
Netherlands 534. 
Semimanufacture s 90 4 West Germany 45; Italy 23; France 7. 
Lithium: Ore and concentrate 100 59 China 20; West Germany 16. 
esium: Metal including alloys: 

De are ee ee 10 —— All from France 
Unwroughgn!t LLL 222222 l2- 1,260 721 France 358; Norway 116. 
Se I E EE 26 12 West Germany 6; Italy 3. 

Ore and. concentrate, metallurgical- grade 417,658 1 Republic of South Africa 136,565; 
hana 86,052; Gabon 75, 501. 
Oxidéig ;· oe ee eee ee 1,011 () Republic of South Africa 507; West 
her sf 266; Belgium-Luxem- 
Metal including alloys, all form ~~ 504 94 France 119 United Kingdom 104. 
— EIE eT 76-pound flasks_ _ 87 — West Germany 29; Austria 7. 
um: 

and concentrate 3,446 629 Chile 1,471; United om 668. 

T Metal including alloys, semimanufactures _ _ _ 89 14 Belchum Loxémbourg 12; Austria 8. 
Matte and speis LLL 2,316 227 Cuba l 112; Canada 600. 
Oxides and hydroxides 82 — Canada 81; Italy 1. 
Ash and residue containing nickel 200 — France 1075 West Germany 93. 
Metal including alloys: 

CTO c o ied 8 21 — Netherlands 20; Cameroon 1. 

Unwrought ~- ------------——- 4.778 767 Canada 1,654; Zimbabwe 609. 

Semimanufacture s 1.279 18 Netherlands 751; West Germany 187, 

France 141. 
Platinum group metals: 
Waste and sweepings ___ value, thousands. . $6,823 — France $2,771; United Kingdom 


| $1,288; Mexico $1 $1,069. 
a including alloys, unwrought and partly 
CVVT troy ounces. . 20,609 932 West Germany 6,720; Switzerland 
5,273; Republic of South Africa 
Rare-earth metal 24 __ Austria 14; Andorra 5; Brazil 5. 


See footnotes at end of table. 
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Table 4.—Spain: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1984 : gu 
i United Other (principal) 
METALS —Continued 
Selenium, elementlllAl¶ss 45 2 United Kingdom 24; Canada 18. 
m high- purit „ 65 () France 64. 
ilver: 
Ore and concentrate value, thousands. . $38,046 $978 Papua New Guinea $21,820; Morocco 
,101; Honduras $2,036. 
Waste and sweepings . gs do... $47,541 $4,820 France $24, 021; Mexico $5,147; 
Era Eae dd n Netherlands 052. 
Metal inclu unwrought an 
wrought_ E " a ee 8 troy eee: n 514,416 82 West Germany 211,843; United King- 
dom 109, ; France 46, 715. 
. elemental... _ 9 2 United Kingdom 3; ; Peru 2. 
Ore and concentrate 4,351 = Burmas, 2,041; Thailand 1,783; Zaire 
OxXIdel . eee 268 m United neon 150; Italy 65; West 
Germany 52 
Ash and residue containing tin 37 14 Zimbabwe 23. 
Metal including alloys: 
Unwrou ght 85 3) 3 Kinga om 27; Singapore 20; 
Semimanufacture s 82 (32) United Ingo 28; West Germany 
26; France 
Titanium: 
Ore and concentrate 187,789 NA Australia 21827 605: Norway 58,769; 
Orid n n nu LE uem 1,092 2 West Germany 441; Belgium- 
Luxembourg 270; France 260. 
Metal pe wang alloys: 
eta ee UR ee TAN SESE eM Rea 492 97 France 329; West Germany 30. 
Da 2% 8 100 44 France 22; Austria 2. 
1 Semimanufacture s 502 106 West Germany 381: Italy 29. 
ngsten: 
Gxides and hydroxi des- 1 — All from United Kingdom. 
Metal including alloys: 
Unwrought ___________________ 3 ($ France 1; West Germany 1. 
Semimanufactures 379 () Belgium-Luxembourg 366; Austria 7. 
Vanadium: Oxides and hydroxides 540 (3) is Wert der mam 28 of South Africa 
Zinc: 
Ore and concentrate 72,157 as Ireland 25,196; Peru 22,491; Canada 
Oxides —-_--------------------—- 353 Se West Germany 278; Italy 32; Nether- 
Piue e powder EEEE AER EENE A 21 — wu xem 
REA dt ub D ER E 2,200 SON M rne 5 858; France 622; 
Ash and residue containing zin 1,243 234 France 349; hited Kingdom 21. 
Metal N alloys: 
CD as es S 564 20 France 309; United Kingdom 80; 
Be ium-Luxembourg T9. 
Unwrought ___________________ 230 -— West Germany 116; France 114. 
Semimanufacture s 947 Pe Belgium Luxembou oe rie West Ger- 
Zirconium: Ore and concentrate 34,909 = Australia 18,5011 Yu Republic of South 
Africa 16,634 
Other: 
Oxides and hydroxides |... 171 France 63; boc denas Kingdom 53; 
. Be Luxembourg 41. 
Ashes and residues 6,076 Italy ITT; West Germany 1,060; 
Australia 501. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: . 
Petr es Corundum, emery, pumice, etc... _ _ 865 18 Italy 338; Ecuador 140; France 133. 
ic 
Corundum 2222222222 5,461 48 * german 1,649; France 1,582; 
Silicon carbide |... 1,867 1 Norway 616; West Germany 560; 
France 221. 
Dust and powder 5 and semiprecious 
stones including diamond 
value, thousands $3, $584 Ireland $2,636; Belgium-Luxembourg 
Grinding and polishing wheels and stones 1,478 9 Italy 417; West Germany 356; Austria 
Asbestos, crulle‚–⁸ꝑ L2 2L LLL 47,471 38 Zimbabwe 25,924; Canada 6,598; 


See footnotes at end of table. 
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Table 4.—Spain: Imports of selected mineral commodities! —Continued 


Commodity 


INDUSTRIAL MINERALS —Continued 


Barite and witherite 


Boron materials: 


Crude natural borates _________ 
Oxides and acids... 


Bromine____________________ 
Cement -—--------------———— 


Unspecified - _-- 
Cryolite and chiolite_ — -—- - ------—- 


Diamond: 


Gem, not set or strung _________ 
Industrial stones 


Diatomite and other infusorial earth 
i ar, fluorspar, related materials: 
e 


Fertilizer materials: 


Crude,nes. 2222-22-22 


Nitrogenous_____________ 
Phosphat icq 
Pot assi 


Mica 
Crude Ade splittings and waste 


— or o = a ow 


Worked including agglomerated splittings .... — 


Nitrates, crude_______________~_ 


Phosphates, crude thousand tons. _ 


Phosphorus, elemental ... ......- 


Pigments, mineral: 


Natural, crude 
Iron oxides and hydroxides, processed 
Potassium salts, crude FFC 


ious n semiprecious stones other than 


diamond: 
Natural value, thousands 
Synthetic do— 
Pyrite, unroastedqſd̃uMkMk„ ccc - 


See footnotes at end of table. 


1984 


392 
98,174 
159 


49,194 
132,575 
2,579 
18,067 
2738 
1,865 


622,446 
130,868 
17,477 


4 
65,619 


1,271 
180 
17,102 
95 


169 
6,842 
21 


$4,279 


$3,124 
151 


(Metric tons unless otherwise specified) 


United 
States 


Sources, 1984 


Other (principal) 


France 374; West Germany 12. 


Turkey 58,242; Italy 36. 
italy 86; France 63; United Kingdom 


Israel 251; France 32. 
Norway 48.100; France 3,843; Nether- 


lands 1 
France 8 016; West Germany 100; 
Belgium-Luxembourg 27. 


Morocco 23,299; Greece 1,460. 
France 4 342; Italy 10. 
517 Kingdom 160,574; France 
nited Kingdom 12,667; France 
E 704; West German 2, 831. 
Denmark 1,049; Gree and 10; 
France 9. 


Belgium-Luxembourg 27,815; Israel 
9,851; India 8,811 
Republic of South Afris 121,446; 
etherlands 6,465. 
France 1,571; Italy 132. 


France 16,816; Portugal 432; West 
German 408. 

France 220; West Germany 20. 

Sas 2, 351; Norway 340. France 


N 1,043; Italy 394; France 


Mexico 111,820; U.S.S.R. 88,476; 
Fran 


ce 59,978. 
West Germany 45,940; Netherlands 
33,507; United Kingdom 15,329. 
Denmark 10,000; Belgium- Luxem- 
bourg 4, 781; Tunisia 2,019. 
France 606; West Germany 34. 
Morocco 16, 105; Belgium-Luxem- 
west Gor; 858. 158; Madag: 547; 
est Germany ascar 
China 397. 
Morocco 12,782; United Kingdom 667. 
Japan 164; Chile 25. 
70 of South Africa 2,169; France 


West Germany 134; Morocco 94; 
France 33. 


United dom 3; Austria 1. 
Greece 2 9; United Kingdom 
14,001; Italy 13,528. 


France 487; India 252; Austria 173. 

China 37; Belgium- Luxembourg 25. 

All from Chile. 

Morocco 2,642; Senegal 140; Togo 78. 

Republic of South Africa 30; West 
rmany 26; Canada 7. 


United Kingdom 71; Belgium- 
Luxembourg 36; West Germany 28. 

West Germany 5, $45; France 451; 
Italy 279. 

All front France. 


pl ia $2,194; India $837; Brazil 


Switzerland $949; France $471. 
Italy 139; West Germany 8. 
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Table 4.—Spain: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1984 : 
7 gomg Other (principal) 
INDUSTRIAL MINERALS —Continued 
Salt and brine ._.------------------—- 1,118 8 United Kingdom 598; Netherlands 
437; West Germany 44. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured _———--------- 2,809 (2) Italy 1,712; Portugal 983; France 112. 
Sulfate, manufactured |... 599 NES France 390; West Germany 160; 
Belgium-Lux 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 127,506 i En 86,051; Italy 34,619; Finland 
WNotked.. —— (0A 5,426 18 Italy 8, ,478; Portugal 1,301; France 
Dolomite, chiefly refractory- grade 6,838 mae an i 2,870; Italy 2,688; Norway 
Gravel and crushed rock - -——---------- 50,927 -- Morocco 8 France 7,128; United 
om 443. 
Quartz and quartzitee 7,524 2 Y avia 4,947; Sweden 1,560; West 
rmany 623. 
Sand other than metal- bearing 38,397 79 . Morocco 22.556 France 10,180; 
Republic of South Africa 4,058. 
Elemental: 
Crude including native and byproduct .. _ 46,595 -—- France 45,815; West Germany 780. 
Colloidal, precipitated, sublimed_ .. - 463 1 West Germany 462. 
Sulfuric acid `- -——----------------—- 21,197 -- United Kingdom 10,516; Portugal 
5,538; France 4,868. 
Talc, steatite, soapstone, pyrophyllite 9,365 158 France 4 906; Be ium-Luxembourg 
orw. 
Vermiculite 46,528 __ USSR 36,445; 5 Turkey 5 5,200; Repub- 
lic of South Africa 4 
Other: 
en c ye 18,768 377 ora 55 "x Morocco 4,757; Fin- 
Slag and dross, not metal- bearing 8,238 = France 1,588; West Germany 1,033; 
Republic of South Africa 210. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, naturaallll 825 558 Trinidad and Tobago 159; United 
Kingdom 80. 
Carbon black g 2,066 182 West Germany 1,106; Netherlands 
379; France 330. 
Gas carbkce““““nnn LLL Le 17,661 218 France 14 ,460; Netherlands 1,998; 
West Germany 498. 
Bituminouns thousand tons_ _ 6,995 1,877 Re pe of SOMME Africa 1,636; 
oland 1,635. 
Lignite including briquets ... do... 480 (7) East Germany 477; France 2. 
Coke and semico kg do- 272 (7) Poland 65; West Germany 63; East 
| Germany 62. 
Ges, natural: | 
peste nd F million cubic feet 776 ap Mauritania 775. 
Liquefied |... _ thousand tons 1,790 —— Algeria 1,127; Libya 663. 
Peat meluding briquets and litter... 36,984 15 West Germany 30, 3083 Finland 2,474; 
Netherlands 2, 176. 
Petroleum: 
C rudi thousand 42-gallon barrels. _ 324,652 nus Mexico 62,785; Iraq 44,738; Iran 
Refinery products: oe 
Liquefied petroleum gas do... 11,181 36 ape ted King: 5,131; Qatar 1,779; 
ni om 
Gasoline do— 11.502 (3) ria 4,496; Romania 1918; U.S.S.R. 
Naphtha and white spirit do- 25 1 Netherlands 7; China 6; Republic of 
South Africa 3. 
Mineral jelly and asg do... 169 165 France 2. 
Kerosene and jet fuel! do.. 13,528 988 U. Tis d 6,467; United Kingdom 
LubricantE ~~ do 436 41 Italy 142; France 122; Belgium- 
Luxembourg 43. 
Residual fuel olli do... 10,120 3,523 8 tilles 2, 156; East Ger- 
man 
Bitumen and other residues do 25 = France 24. 
Bituminous mixtures do 58 (2) France 40; Belgium-Luxembourg 11; 
United Kingdom 3. 
Petroleum cock do 6,675 6,086 United Kingdom 416; Argentina 111. 
NA Not available. 


Table prepared by Jozef Plachy. Data for 1988 were not available at the time of publication. 


Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Spanish aluminum in- 
dustry underwent significant restructuring 
during 1985. The process of reorganization 
began when Pechiney sold its 37% interest 
in Alüminio de Galicia S.A. (ALUGASA) to 
the state-owned holding company Instituto 
Nacional de Industria (IND for $18.5 mil- 
lion. This enabled INI to proceed with the 
planned merger of ALUGASA into Em- 
presa Nacional del AlGminio S.A. (ENDA- 
SA), in which it held a 63.5% share. Alumi- 
num Co. of Canada Ltd. (ALCAN) agreed to 
reduce its share in ENDASA to 23%, giving 
INI 72% of the new entity. The remainder 
of the stock in ENDASA was owned by 
various Spanish banks. The merger, which 
was designed to make the Spanish industry 
competitive after entry into the EEC, was 
completed during the third quarter of 1985. 

Because of the merger, some production 
capacity was eliminated. The ENDASA Val- 
ladolid smelter, with a 25,000-ton-per-year 
rated capacity, was closed in midsummer. 
The plant had been producing only 15,000 
tons annually since 1983. The No. 1 potline 
at the 100,000-ton-per-year Avilés plant was 
closed in two stages during the year. This 
closure reduced Spanish capacity by an 
additional 20,000 tons per year. Primary 
production capacity amounted to 338,000 
tons annually by yearend. 

Iron and Steel.—Modernization and reor- 
ganization continued throughout the steel 
industry as Spain prepared for the 3-year 
transition to full adherence to EEC produc- 
tion quotas. As a significant steelmaking 
member of the community, Spain prepared 
itself for the inevitable cuts in capacity and 
the altered trading patterns that will result. 

Altos Hornos de Vizcaya S.A. (AHV), 
which is 20% owned by USX Corp. (former- 
ly United States Steel Corp.), continued the 
modernization of its Sestao works near 
Bilbao and of its Ansio works. Two. of the 
three continuous slab casters to be installed 
at the Sestao facility were brought on- 
stream during 1985. The three casters will 
have a total capacity of 2.1 million tons per 
year and were expected to eventually re- 
duce the cost of slab production by 20%. 

The company also completed the installa- 
tion of three 100-ton oxygen converters and 
the updating of its main blast furnace at 
Sestao. These improvements increased 


AHV’s capacity to about 2.4 million tons per 
year. Reconstruction of the hot-strip mill 
at the Ansio works proceeded on schedule 
during the year. 

Two other Spanish steelmakers began 
modernization of their facilities. Aceros Es- 
peciales del Norte S.A. (Acenor) ordered 
continuous casters for its works at Hernani, 
Basauri, and Vitoria. The three casters, 
scheduled for startup in the spring of 1986, 
were designed for the production of special- 
ty steels. 

Empresa Nacional Siderúrgica S.A. (EN- 
SIDESA) focused its program of moderni- 
zation on its Avilés works. Work began on a 
2.5-million-ton-per-year-capacity oxygen 
converter shop, which was scheduled for 
commissioning at the end of 1987. Two 
continuous slab casters were also being 
installed in the melting shop. 

The hot-strip mill at Avilés was also being 
rebuilt. Work to increase the weights of 
coils produced and to increase the capacity 
to 2.3 million tons annually was expected to 
be completed in mid-1986. A new 750,000- 
ton-per-year-capacity continuous bloom 
caster was being installed at the Verina 
works. The facility was forecast to be opera- 
tional in November 1986. 

At yearend, ENSIDESA began production 
of Galvalume, a zinc-aluminum coated 
sheet manufactured under a license from 
Bethlehem Steel Corp. The company modi- 
fied its No. 1 galvanizing line at the Avilés 
works, which had a production capacity of 
140,000 to 150,000 tons per year. ENSIDESA 
will market the product in Europe under 
the name Algafort. 

ENSIDESA signed a $250 million con- 
tract with Promsyrioimport of the U.S.S.R. 
to provide 800,000 tons of steel products 
over a 4-year period. The principal item 
involved will be cold-rolled sheet, although 
the contract allowed for tinplate to be 
included eventually. Total Spanish exports 
of steel to the U.S.S.R. amounted to about 1 
million tons in 1985, of which one-third was 
from ENSIDESA. 

Lead and Zinc.—Spain's reserves of lead 
in ore reportedly were about 3.5 million 
tons. This represents 3% of the world's total 
and nearly all of the reserves of the 12 EEC 
countries. Most of these reserves lie in the 
pyrite belt in the southwestern part of the 
country. The lead is a constituent of com- 
plex polymetallic sulfides, making process- 
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ing more difficult. 

Exploracion Minera Internacional Es- 
paña S.A. (Exmines), which is 48% owned 
by Cominco Ltd., experienced several prob- 
lems during 1985 at its Rubiales lead-zinc 
mine, which led to decreased output. Severe 
ground failures in several working stopes 
and pillars caused temporary work stop- 
pages. Hydraulic backfill broke out of a 
closed stope, creating additional production 
difficulties. Production of lead and zinc was 
expected to fall far short of 1984 levels and 
1985 targets. 

Mercury.—State-owned Minas de Al- 
madén y Arrayanes S.A. announced the 
planned closure of the 2,000-year-old Al- 
madén Mine. The mine, which has been in 
continuous operation since Roman times, 
will be phased out by 1989. Company offi- 
cials estimated that 70% to 80% of Spain's 
approximately 50,000-flask annual produc- 
tion was already being produced at the El 
Entredicho opencast mine, which opened in 
1981. Another new mine, the Las Cuevas 
underground mine, was scheduled to open 
in 1988. The mine will have two shifts and a 
truck ramp extending to 300 meters deep. 
Plans called for Las Cuevas to produce 
10,000 to 15,000 flasks per year to make up 
for Almadén's present output. A new flota- 
tion plant and a state-of-the-art smelter 
were planned for a site near the El Entredi- 
cho Mine. The low-grade ores obtained from 
the new mines will require more intensive 
processing than the ore from the old mine. 

Company officials believed that reserves 
at the two new mines will be adequate to 
maintain the present level of production for 
approximately 20 years. Indications were 
that mining may continue underground at 
El Entredicho after the surface ore is ex- 
hausted. 

Precious Metals.—RTM began an expan- 
sion of production of precious metals at 
its mine in the Province of Huelva. The 
project, which was estimated to cost $30 
million, will double the capacity for ore 
treatment to 5 million tons annually and 
will make possible the treatment of lower 
grade materials. Management of RTM 
planned that gold production will remain at 
about 130,000 troy ounces and silver produc- 
tion will double to 3.9 million troy ounces by 
1987 when the work is completed. 

Tin.—The La Parrilla open pit tin and 
tungsten mine, located about 300 kilometers 
southwest of Madrid, brought a 70-ton-per- 
hour tailings concentrator on-line in mid- 
1985. The mine produced over 40% of 
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Spain's tin concentrate prior to the installa- 
tion of the triple-stage gravity separation 
process. The concentrate from this tailings 
plant, which assayed an average 2.5% tin, 
13% tungsten, and 25% arsenic, was up- 
graded in the main processing plant. Total 
investment in the new plant, which can 
recover about 50 tons of cassiterite per year 
that was previously discarded, was only 
$30,000. The overall recovery in the concen- 
trator was increased to 88%. La Parrilla 
was operated jointly by Minera Adelaida 
S.A. and Minera Bonilla S.A. In addition to 
tin and tungsten, the ore contained signifi- 
cant quantities of arsenic in the form of 
arsenopyrite. The arsenic was recovered as 
32% pure arsenic trioxide product. In addi- 
tion, the processing of the arsenopyrite was 
found on an experimental basis to yield 0.5 
gram of gold per ton. 


INDUSTRIAL MINERALS 


Clays.—At the end of May Laporte Indus- 
tries Ltd. of the United Kingdom purchased 
the 60% of shares in Minas de Gador S.A. it 
had not previously owned. An agreement 
was subsequently reached between Minas 
de Gador and Sociedad Tolsa S.A. to ex- 
change certain mineral operations. Tolsa 
acquired the sepiolite business of Minas 
de Gador in exchange for its fuller's earth 
mine. In addition, Tolsa agreed to stop 
producing bentonite for 7 years. The agree- 
ment, which became effective in July, 
strengthened Tolsa’s position as the sole 
Spanish producer of sepiolite and made 
Minas de Gador the largest producer 
of bentonite and the sole producer of 
bleaching earth. 

Tolsa's monopoly on sepiolite production 
will be shortlived, however. Minerales 
y Productos Derivados S.A. (Minersa) an- 
nounced plans to begin production of 
sepiolite from a deposit near Madrid in late 
1986. Minersa planned to form a special 
subsidiary to work the deposit and to build 
a processing plant to manufacture standard 
sepiolite products. 

Sodium Sulfate.—Tolsa made an impor- 
tant discovery of glauberite, natural sodium 
sulfate, in the Tertiary Basin of central 
Spain. The company has been conducting 
exploration for several years and has also 
made a discovery in the Ebro Basin in 
northeastern Spain. The deposit in central 
Spain has thicknesses of over 30 meters and 
is made up of a layer of very pure glauberite 
that averages 4396 sodium sulfate. Tolsa 
was conducting a feasibility study to deter- 
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mine the optimum processing and exploita- 
tion techniques. Spain was the only produc- 
er of natural sodium sulfate in Western 
Europe in 1985. 

Strontium Minerals.—Spain remained 
the world’s second largest producer of cel- 
estite in 1985. Celestite was produced from 
the Montevive Mine, located about 12 kilo- 
meters southwest of Granada. The deposit is 
a sedimentary hill, which is almost com- 
pletely strontium minerals. The mine was 
operated by Herederos de Aurelio Fajardo 
Vilches, an associate company of Bruno S.A. 
The mineral was extracted by opencast 
techniques using selective mining. Produc- 
tion capacity was 60,000 tons of celestite 
concentrate per year. About two-thirds of 
the concentrate was exported to Japan. The 
majority of the remainder was sold in Eu- 
rope or North America. A small amount of 
the output was sold to Promotora de Indus- 
tria del Sur S.A. (Proinsur), the Spanish 
strontium chemicals producer situated 
north of Motril in southern Spain. Proinsur 
was doubling its capacity in response to 
improving conditions in the electrolytic zinc 
industry, the major market for the carbon- 
ate. 


MINERAL FUELS 


As in the past, domestic production of 
energy in Spain in 1985 was short of the 
country’s needs. Imports of crude oil, natu- 
ral gas, and coking coal were essential to 
meet demand. Petroleum ahd natural gas 
provided slightly more than one-half of the 
energy demand. Coal’s share was about one- 
quarter, and the rest of the demand was 
met by hydropower, nuclear power, and 
other energy sources. 

Coal.—Most of the bituminous coal and 
anthracite was produced in the Central 
Asturian Basin. Roughly one-third was pro- 
duced by the Government-owned company 
Hulleros del Norte S.A. (Hunosa), which 
operated 31 mines and employed 21,000 
workers. Losses amounting to $147 million 
were sustained during 1985. Natural condi- 
tions in the Asturian mines were partially 
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responsible. Coal seams are narrow and dip 
at steep angles, ranging from 40° to sub- 
vertical. Consequently, mechanization is 
low; about 29% of mining operations were 
mechanized at yearend. Furthermore, the 
safety record of the mines in Asturia was 
poor; during the year, 35 miners were killed 
in Asturian coal mines, about one-half of all 
miners who lost their lives in Spain in the 
year. 

To cut the costs of production and to 
increase productivity, the Government of 
Spain agreed to subsidize Hunosa, provided 
that Hunosa delivers the planned quantities 
of coal. It was, however, difficult to reach 
the planned targets owing to strikes oppos- 
ing agreements reached between union 
leadership and Hunosa. 

Petroleum and Natural Gas.—Explora- 
tion for oil and gas shifted from offshore to 
onshore operations, and of a total 38 wells 
drilled, 17 were onshore and 16 were off- 
shore. Eleven wells onshore and six offshore 
were positive. Of the successful wells, eight 
were wildcats and nine were in known 
fields. However, none of the wildcat wells 
made a major discovery. 

Modest crude oil production continued to 
decline owing to lower output from the 
Casablanca Field in the Mediterranean Sea. 
Domestic output of crude oil was about 2% 
of the country's consumption. 

Two wells drilled by the Cía. de Investi- 
gacion y Exploracion Petrolifera S.A. dis- 
covered gas in southern Andalusia. Devel- 
opment of the Gavota Gasfield situated off 
northern Spain in the Atlantic Ocean con- 
tinued, with full operation scheduled for the 
summer of 1986. 

Production in the El Sarrablo Gasfield, 
the only producer of natural gas in Spain, 
increased to 9.4 billion cubic feet. Domestic 
output was far below demand, and imports 
of liquefied gas from Algeria and Libya 
were essential. 


Physical scientists, Division of International Minerals. 
ere n , values have been converted from 
Spanish ener ) to U.S. dollars at the rate of 
Ptas170.05 = US$1.00, the average rate in 1985 


The Mineral Industry of 
Sweden 


By Richard H. Singleton? 


Sweden’s output of iron ore continued to 
increase as a result of product improvement 
by removal of its high-phosphorus content 
and cost reductions through improved pro- 
ductivity and processing efficiencies. Gold 
byproduct from copper mining and smelting 
became increasingly significant as a result 
of development of more efficient recovery 
methods. Production and export of ferro- 
chromium increased significantly. Process- 
ing modifications allowed replacement of 
coke with less expensive coal in a steel plant 
blast furnace on a trial basis. 

Overcapacity and competitive price low- 
ering continued to harm the Swedish steel 
reinforcing bar industry. A restructuring 
and rationalization of Sweden’s specialty 
steel industry virtually eliminated competi- 
tion between the remaining few producers. 
Filing of petitions by the U.S. steel produc- 
ers with the U.S. Government alleged 
dumping of specialty steel products into the 
United States. Dumping of Swedish heavy 
steel plate and hot-rolled sheet was cleared 
by the U.S. Government, but a countervail- 
ing U.S. duty was placed on cold-rolled 
strip. 

Production and export of phosphate rock, 
a byproduct of iron ore production, increas- 
ed. Production of ammonia and talc each 
decreased significantly while imports in- 
creased. 


Sweden’s economic upturn faltered some- 
what in 1985, but improvements during the 
second half allowed industry to end the year 
in a stronger-than-anticipated economic po- 
sition. The real gross domestic product 
(GDP) increased by 2.3% while mining and 
manufacturing activity increased 2% com- 
pared with 7% in 1984. The consumer-price- 
index rise decreased from 8% in 1984 to 6% 
while the wage-increase rise decreased from 
10% to 7%. Unemployment remained near 
8%. The positive balance of trade decreased 
by one-third to about $1.8 billion? while the 
current account balance decreased from a 
positive $0.4 billion in 1984 to a negative 
$1.1 billion in 1985. Short but costly strikes 
in May by nearly 70,000 white collar em- 
ployees including customs agents affected 
mineral exports, especially steel. The Gov- 
ernment introduced price controls in March 
in an attempt to lower the inflation rate. In 
May, the Government raised interest rates 
by 2%, thereby increasing the discount rate 
to 11.5%, the highest since 1981, and tight- 
ened controls on credit to check the accel- 
erating outflow of private capital and the 
deteriorating trade balance caused partly 
by increased retail spending, especially for 
imported goods. The second half of 1985 saw 
an increased GDP, an improved balance of 
trade, and a return to a positive current 
account balance. 


PRODUCTION AND TRADE 


Production of iron ore, ferrochromium, 
and gold, in order of total value, each in- 
creased significantly, and most of the out- 
put of each continued to be exported. Total 
exports of iron ore increased somewhat in 
1985, to 18.3 million tons, while iron ore 


pellet exports increased 35% to 5.7 million 
tons. Exports of ferrochromium increased 
8% to 103,000 tons. Gold exports increased 
3% in real value to approximately $50 
million. Production of primary lead decreas- 
ed significantly as lead exports decreased 
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somewhat. 

Production of phosphate rock increased 
by nearly one-half while exports increased 
71% to 98,000 tons. A nearly threefold de- 
crease in nitrogen output was more than 
counterbalanced by a 20% increase in am- 


Table 1.—Sweden: Production of mineral commodities! 
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monia imports to 278,000 tons of nitrogen 
content. Talc production decreased signifi- 
cantly as exports decreased by one-third to 
9,400 tons. Domestic supply of talc was 
ensured by a significant increase in imports 
to about 26,000 tons. 


(Metric tons unless otherwise specified) 


Metal: 
Pig iron and sponge iron do... 


Ferromolybdenum .........---.-- 
Ferrosilicon ___.._. ~~~ ___~__ 


Total 
Steel, crulle mame un 2 


Total refinſse 

Selenium, elemental, refined 

Silicon metal 
Silver: 

Mine output, metal content 


See footnotes at end of table. 


1981 


145,716 
22,516 
126 
18,619 
877 

129 
188,083 
3,181 
3,272 


84,100 


14,771 
7,024 


21.795 
22,000 
43,795 
7,000 
22,000 
29,000 
44 
14,340 


5,170 
"6,845 


1982 


78,898 
26,908 
77,000 
55,400 


72,504 
17,897 


89,901 
50,217 
712,087 


62,304 
65,225 


77 
148 


16,143 
10,490 
1,888 
7116,724 
19,954 
552 
14,171 
365 

8 
151,780 


1988 


119,491 
18,877 
641 
19,406 
366 

e 
158,281 
4,116 
8,598 


78,200 
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Table 1.—Sweden: Production of mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1988 1984» 1985* 
METALS —Continued 
Tungsten, mine output, metal content 312 268 365 885 2388 
Zinc, mine output, metal content 180,900 "185,400 202,900 205,900 2206, 800 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 2,818 1 * 2.240 2,393 a 
F , salable, crude and ground 40,341 54,669 52,918 49,833 50,000 
Fluorspar concentrate "—- te 2,042 454 23,169 
Quicklime, hydrated lime, dead-burned dolomite = = T 2: 
ns. 642 581 610 648 700 
Nitrogen: N content of ammonia —__ ___ —__ PEN 79 77 49 49 218 
Phosphate rock (byproduct): 
Gross weight -—----------------—- do... 124 131 107 128 2187 
PsOsg content ____-___________-___ do 48 41 49 972 
Pyrite, gross weighngnt do- 419 430 418 2427 
MP PN E 88 13,881 13,485 13,041 17,539 17,000 
Sodium sulfate? e thousand tons 1 100 
Dimension, mostly unfinished: 
| 2 noc La uL EE do- 126 115 120 132 130 
PROCU RR DIM 21 21 15 15 15 
Sands ton do 3 3 3 4 3 
HAM E ene Nee rere Rae ee ME ee 66 59 28 22 20 
DolomitUhkk da- 1455 1656 630 812 800 
Granit «44 do- 10,210 10,715 9,892 9,878 10,000 
Limestone: 
For cement manufacture do— 1.352 1,181 918 986 1,600 
For lime manufacture do 841 611 169 687 700 
For other construction and industrial uses 
do- 2,183 2,125 2,117 2,089 2,000 
Chalk (ground) .----------- do— 38 
; ͤ K eU te do- 2,259 2,431 2,717 2,718 2,700 
For agricultural uses do 143 151 184 53 50 
For uses (groundd do- 74 71 67 108 100 
Total. oe ea do 6,886 6,604 6,800 6,728 6,690 
quare J EA PEE do... 1,938 1,275 1,410 : 1,400 
Tib MENTRE EN 8 do 164 141 138 140 
e ee o c. 515 511 610 666 600 
S content of pyr ite do... 1202 1206 208 230 225 
Byproduct: 
From metallurgy? ____________ _ do T99 T109 1125 71132 180 
From petrolumnmnmnmn do... 87 
Toti] 8 do ... T338 T3937 953 
me teca 8 do- 832 928 930 
Tale and steat it 15,581 17,753 21,056 17,882 14,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black thousand tons 26 23 24 25 
Coke, metallurgical |... - ----------- eee 1,101 1,148 1,159 *1,150 1,200 
Peat, for agricultural ue do- 180 160 
Crude .- thousand 42gallon barrels. . 45 105 172 98 368 
Refinery 
Liquefied petroleum gas . do... 951 928 1,299 1,891 22,124 
Naphtha___________________ do... 1,802 1,348 1,700 21.096 
Gasoline, motor do- 20,222 19,346 21,926 27,981 26,805 
CCT See do... 1,22A 1,544 3,784 3 
FFF do... 124 124 155 116 
Distillate fuel oĩl———— --- do... $4,525 83,122 85,219 84,137 334,495 
Residual fuel oil do 85,664 81,242 86,157 21,999 875 
))ß))ͤ 8 do 3,690 4,126 4,129 4,858 35,215 
Refinery fuel and losses do. ... 4,612 8,682 4,988 5,175 33,938 
Tefül ůöꝶ E do T102,814 T95,457 107,169 107,586 2102,097 


1Table includes data available through Aug. 31, 1986. 
Reported figure. 

Includes values in blister copper. 

*Revised to zero. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of selected mineral commodities! 
Destinations, 1984 
Commodity 1983 1984 dots 
Unite Other (principal) 
METALS 
ii ue. and i 632 296 40 West Ge 210; Denmark 40 
„ n 
PATHS CMM LT A CP a 5,058 8,150 -- Finland — ; Norway 761; West Ger- 
Un fe ee ee 39,164 173 8 Netherlands 11,578; West 
n ni E 415; United d 
Semimanufactures 55,766 46,287 1,849 ted Kingdom 10 8 
Cadmium: Metal including alloys, all TAS ven ent. 
um 
ford ad IL uL 58 15 15 
Chromium: 
Ore and concentrate 12 6 — All to Norway. 
aciuding aloye 3 19 6 NA NA. 
Metal incl alloys, all forms .....- 1 49 8 Finland 81; Netherlands 10. 
Cobalt: Metal including alloys, all forms 67 58 2 United Kingdom 14; France 10; India 
nd concentrate 93,829 71,079 een Finland 46,332; West 
Oxides and hydroxides 1 41 NA NA. 6 
Sulfate „ 23 6 NA NA 
Ash and residue containing copper 8,498 9,288 s ^ 85 -Luxembourg 6,587; Spain 
Metal including alloys: 
Scra sae 5 ia 353 ,968 1,576 — Denmark 827; West German G Ont 
Unwrou ght 67,123 66,088 91 um-Luxem 28851 United 
16,852; 
ufacturs 76,468 88,254 16,220 Weal Germany 9,211; Denmark 9,199. 
Waste and sweepings 
value, thousands. .. $6,410 $4,096 NA est Germany $2,514; United King- 
J n $1,125; Italy $792. 
Metal including ay unwro 
and partly wrought |... iren $39,755 $48,751 NA NA. 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite 
thousand tona. .. 14,193 17,615 79 Luxembourg 4,068; West 
4,033; France 2,669 
- pee roas ted. 5 287 Nm Norway 1 ; United Kingdom 51. 
e 
Dhu iudei oe techs 20,585 21,667 -— West Germany 6,598; Italy 4,872; 
Denmark 2,489. 
re iron, cast iron, related 
FF 180,684 115,958 3,827 17,244; West Germany 16,631; 
nited Kingdom 10,847. 
Ferroalloys: 
Ferrochromium 108, 726 95,793 NA NA. 
Ferromanganese 673 NA es 180; Finland 186; Nether- 
Ferromolybdenum _ __ 787 193 NA Finland 44; United Kingdom 85; Nor- 
Ferrosilicochromium _ __ 362 2279 NA West Germany 2,182; Belgium- 
Luxembourg 59. 
Ferrosilicomanganese 1 11 NA NA. 
F 150 3 46 — Finland 399; United Kingdom 183, 
sx iut coii ud iue. iu deni LR al ue da ni 
Netherlands 99. 
a primary forma 326,289 587,005 323,098 Greece 41,128; West Germany 34,678. 
miman : 
Bars, rods, sha sec- 
en aaa VON 3 a 815,154 861,080 58, 388 West Germany 214,593; aa 
90,373; United 75,768 
Universals, plates, sheets 824,989 911,508 161,047 West 178,810; Denmark 
120,863; N 105 749. 
Hoop and stri s nd — 118,868 120,853 10,603 Mri aa Germany 26,435 
Rails and accessories 35,663 33,387 (3) Norway 1 16, art T 11,594; West 
Wire 2c cee te ee 69,489 74,858 9,948 West Germany 11,981; Finland 7,598; 
Denmark 6,918. 
Tubes, pipes, fitting 210,188 236,890 28,5388 West 87,899; France 22,815. 
ings and forgings, rough 2,224 4, 88 k 808; Finland 


Norway 954; 
159. 
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Table 2.—Sweden: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 United : 
METALS —Continued 
Ore and concentrat,- _ 51,817 47,918 — West 24,294; Belgi 
Germany 16/682 
5. 55 6 NA NA. 
F 518 458 DUM 461. 
Unwrou ght 55,411 68,406 " est Germany 11,698; U.S.S.R. 
10,856; Norway 7 
Semimanufactures 604 143 2 ted Kingdom 66; Jordan 27; Egypt 
— Pee Aan ESA ALL eae eS 556 — West Denmark 239 
yesak AE J ENEA 10 14 -~ Norway 40; 24. | 
Manganese: 
Ore and concentrate, metallurgical- T 
Seat CROIRE RUNE 4 1 NA NA. 
Metal including all 8 es 111 68 NA Finland 57. 
„5 » 8,306 2,818 NA Netherlands 2,407; Norway 116; 
ted Kingdom 11 
um: 
and concentrate 1,458 745 Netherlands 878; West Germany 180; 
Finland 96. 
Oxides and hydroxides 28 A 
| Metal including alloys, all forma KE b 71 E West Germany nó United Kingdom 
Nickel: l 
Ore and concentrate — 402 — Finland 366; Japan 36. 
Matte and speiss .__._________ 117 us 
Metal incl alloys: 
JJ ͤ ME UE 1,620 613 — United Kingdom 188; India 132; 
Unvroum . 482 2 Niederland 0 Austria 20; United 
3 1,295 1,417 824 France 212; United 205. 
Piatinum-group metals: Metals includ- j ee 
ing alloys, unwrought and partly 
„„ value, thousands. $4,112 $1,849 $14 gr Netherlands $517; Nor- 
way . 
Silicon, high-purity |... do- $22,798 $23,466 NA NA. 
Waste and sweepings' ...... do... — &952 81% $715 — United Kingdom $6,690; W 
Metal including all wrought is D 
oys, un 
and pertly wrought i 
thousand troy ounces. — 6,752 7,780 ($ Mainly to West Germany. 
Tin: Metal including alloys: 
Unwrought .--------------- 56 64 — Finland 5 k 10; West Ger. 
Semimanufactures 27 24 @) Norway 18; Singapore 4. 
Titanium: | 
Ore and concentrate 34 27,049 -— Finland 27,044. 
OE EEE ASE C 17 NA United Arab Emirates 14. 
Metal including alloys, all forma 211 215 55 VV 
aid concentrat ____ 7 ce ; Austria 1 
irr ae 52 498 est Germany 208 A 38; 
Metal including alloys, ali forms ~~~ 44 dio 7 We 53; Austria 20; United 
inclu orm : ; 
Ore and concentrate 369,570 428,451 me Finland 1 Norway 80,699; 
France 72,692. 
, v 274 461 NA Norway o 240; West 5 112; 
Ash and residue containing zinc 28,790 81,891 — pr? aiia pellus Loseulboure 
Metal including alloys: 
)CCCC0ͤ T8 3,619 3,067 Bes ee 1,211; West 5 915; 
Unwrou gt 1,098 613 ene Norway 253 233; Netherlands 159; Den- 
Semimanufactures 8 29 ()) West Germany 14; Norway 11. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodi 1988 1984 : 
y recs Other (principal) 
METALS —Continued 
Zirconium: 
Ore and concentrate 109 81 — Denmark 70. 
Metal including alloys, all forms 21 88 — United Kingdom 24; France 14. 
INDUSTRIAL MINERALS | 
993 pumice, 
um, emery, 
GO i eos 2 10 -- Finland 5; United Kingdom 2. 
Artificial: 
Corundum ___ ~~... _ 23 36 NA NA. 
ide 388 882 NA Norway 606; Finland 275. 
Dust and powder of precious and semi- 
precious stones incl diamond 
ue, ma $47 $38 West Germany $9; Netherlands $6; 
à = ii Switzerland $6. 
rinding lishing wheels 
stones is 373 sh ia a ate 1,941 2,046 7 West Germany 418; Finland 283; 
Ya United Kingdom 276. 
Berite and witherito 1 48 Norway 25; Denmark 23. 
Boron materials: Oxides and acids 58 7 NA NA. 
Coment- no nca 760,854 NA 400,904; Saudi Arabia 247,418. 
CHOI cee oe eee cue 10,246 9,298 ES 8,564; Vrbe d 2,511; 
lic of South Africa 1,521. 
N 160 555 Finland 8,889; Belgium-Laxembourg 
eee eee 1,527 8,519 Norway 3,262; United Kingdom 172. 
Cryolite and chiolite. .......... - 1 e 
Gem, not set or strung 
ue, thousands_ - $5,061 $8,883 8 ds $2,585; F 
Industrial stones da- $802 $75 — United $48; Argentina $14; 
Diatomite and other infusorial earth — .. — 694 71 REP Norway 81; Netherlands 12; Yugo- 
via 10. 
Feldspar, fluorspar, related materials: 
Fluorspar ____ ~~ ~~~ 4,794 1,847 — Finland 1,027; West Germany 710. 
Unspecified |... 2-2 -- 24,690 29,681 -- United S "cT Gee East ro^ 
many 7,010; Germany ; 
Fertilizer materials: 7 
eR 16S P ee 5,481 1,720 -- Norway 1,540; Denmark 164. 
ON CRE Se re ee ne 111 234 NA Norway 178 
Ni FP 172,973 229,802 -- NA. 
Ph i ERROR OPERE MP UNERN 79,806 84,510 -- NA. 
Unspecified and mixed 5 120 976 215 153 a United Kingdom 33,049; Denmark 
and mixed. ...... 7 7 —— ni [) , 
17,172; undetermined 154,669. 
Graphite, natural |... ~~ 18 117 48 United Ki : 
ypsum and plasterrr 789 496 Tm rm ; Denmark 72; Norway 
Lié oe oa Se ee . 15,081 15,446 NA Norway 9,027; Denmark 5,040. 
Magnesium compound 240 502 vM Norway 240; Finland 160; Denmark 
Crude including splittings and waste 58 28 — Finland 22; Denmark 6. 
Worked including agglomerated split- 
e cce c 3 3 NA Norway 1. 
N F 17198 91,286 oe Nor 91,256 
HELME T , s orwa : 
gb rene ges Iron oxides and r 
ides, processed 140 321 NA Taiwan 192; Norway 58; Finland 14. 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands_ — $1,553 $3,234 8 1 — — 
mark $134; West $50. 
Synthetic do. ..- $19,291 $23,042 $97 . Ireland $22,929. 
Pyrite, unroested. 2 ~~~ 97 18,452 -— Italy 18,846; Denmark 64. 
Salt and brine... ~~~ 6,646 5,342 -- Denmark 8,744; Norway 628; Finland 
Sodium compounds, n. e. a.: 
te, manufactured 16,388 95 NA NA. 
Sulfate, manufactured 92,110 108,340 NA NA. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of selected mineral commodities! —Continued 


Destinations, 1984 
Commodi 1983 1984 " 
T — Other (principal) 


Stone, sand and gravel: 
Crude and partly worked 
thousand tons. _ 201 182 1 Wen Germany 00, 9 Denmark 
Worked... -— do... 16 21 1 geri 11; West Germany 4; Nor- 
Dolomite, chiefly refractory-grade 
do- 41 46 (3) VVT 
Gravel and crushed rock da 1,941 1,810 2 Denmark 839; West 449; 
x peg Germany 
Limestone other than dimension 
do 834 782 DUE Finland 009, Denmark: 16; NORWRY 
Quartz and quartzite. _____ do... 218 477 6 Norway 449; Iceland 19. 
Sand other than metal-bearing | 
da- 144 140 ed] Norway uy Danmark 0; We Ger: 
many 19. 
Sulfur: 
Crude including native and by 
ve jo 
88 JJ 1,641 1,588 _. Finland 1,586. 
oidal, precipitated, sublimed .. 12 116 NA NA. 
Dioxide... —— cmm 26,263 24,412 NA ed 15,882; West Germany d 3,127; 
nited 
Sulfuric acid... 51,852 4,836 NA Norway 4,070; Kuwait 42; Thailand 
Talc, steatite, soapstone, pyrophyllite .... 18,768 14,619 2s Norway 8,787 ; Finland 8,688; Nether- 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black kk 89,729 15,150 NA Ero 5,124; Finland 3,017; Norway 
Coal: Bituminounss 1,051 22,935 Sa 92 278 Kingdom 19,366; Ireland 
Coke and semicoke - 129,522 206,037 inu 7111751 192,378; United Kingdom 
Peat including briquets and litter 23,190 82,859 ies Norway 12,485; Denmark 11,858; 
United Kingdom 8,345. 
Petroleum refinery products: 
TNT petroleum pas 
ue, thousands $25,366 $31,985 $1,876 nited 19; enm $11,260; France 
TN 010 749: Netherlands $2,964. 
thousand 42-gallon barrels_ _ 7,071 7,522 (3) — 8, 1] Norway 2,148; West 
Mineral jelly and wax .......... do... 8 5 ($ Norway 3; k 1. 
Kerosene and jet fuel! do 531 287 NM Denmark 146; Norway 89; Greenland 
Distillate fuel oil do 19,010 19,366 — 8 10,104; West Germany 
4,956; Norway 1 487. 
Lubricant a do- 848 1,006 (*) nited Kingdom 198; Netherlands 
Residual fuel oi] ________ do... 20,930 18241 508 United 6,885; Denmark 
8,863; West Germany 8, 
Bitumen and other residues 
do 589 1.185 pe TN Denmark 347; West Ger- 
Bituminous mixture do... 60 55 10 Finland 7; ä 
Norway 4. 
NA Not available. 
by Jozef Plachy 
Less than 1/2 unit. 
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Table 3.—Sweden: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Cobalt: 


See footnotes at end of table. 


1988 


45,459 
202,775 


2,816 


218 
$41,947 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Australia 21,322; France 16,851; Guy- 


ana 6,887. 
Jamaica 65,992; Panama 59,904; West 
Germany 47,682. 


Norway 1,070; Denmark 332; Cyprus 
Norway 31,739; France 3,018; Finland 
2787 


West German A mitad Sung: 
dom 7,971; Norway 7,77 


NA. 
Chile 3,085. 


Finland 147; Norway 62; Japan 30. 


Belgium- 8 116; West Ger- 
urg 

many 70; Netherlands 42. 

Norway 24,274; Spain 10,855; United 
Kingdom 4,883. 

All from France. 

TM 802; Australia 177; Nor- 
way 189 

Norwa 335; U.S.S.R. 315; 
Czechoslovakia 1 126. 

West Germany 20 yl ima 13,894; 
United Kingdom 2,453 


France 4,770; United Kingdom 8,262. 
V aigar — a 
um- 
West 15 405 United I King- 
dom 4,298; Finland 4 4,125. 


dium $129; Norway $84; Denmark 
United Tp $2,848; West Ger- 
many $2,028. 


Norway 38,890. 


United m 415,657; U.S.S.R. 
195,056; est Germany 80,996. 


Canada 10,951; U.S.S.R. 9,722; Brazil 
6,956. 
Republic of South Africa 23,014; 


bania 9,116; Greece 3,492. 
„ 1945 — Repub 


Vnited m 248. 
New Caledonia 10 ; Greece 3,812; 
Dominican Re public 9,409. 
U.S.S.R. ju ; Republic of South 
Norway 11,277; Republic of South 
M eiiis 880. 
rid 23,037; U.S. S. 5 2,878. 
885; Belgium- 


9669. West Germany 640 
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Table 3.—Sweden: Imports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 United 
States 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Steel, primary form 181,581 118,802 260 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
EEEE aerate ae 422,959 467,579 2,231 
Universals, plates, sheets _ — 817,859 870,186 874 
Hoop and strip... 186,315 147,289 48 
Rails and accessories 3,748 5,192 8 
Wire 5 ek 25,216 26,995 45 
Tubes, pipes, fitting 287,460 834,702 1,461 
Castings and forgings, rough 9,615 9,774 2 
Ore and concentrate 12,589 21,845 - 
Metal including alloys’ ~~ 88 = 
0 
F de 5 2,984 10,170 == 
Unwroußmtt 8,900 8,833 "S 
Semimanufactures 1.026 992 1 
um: Metal including all 
nwrouht -y = . S 1,198 1.754 114 
99 96 138 21 
Ore and concentrate, metallurgical- 
a a ea eo ĩ UU NES 21,593 486 50 
Mel ce ð K 240 218 102 
Metal including alloys, all forma 1,442 971 68 
Mercury ________ 76-pound flasks_ — 928 580 c 
num: 
and concentratt — 5,238 6,347 1,916 
Oxides and del s o 232 E 
Metal incidi alles, ali forms NO 50 71 11 
ickel: 
Matte and speias 4,059 2,985 p 
Metal incl alloys: 
SC A 8,865 4,556 1,004 
Un JC eadem as ne 9,562 12,932 2,148 
Mau Tu 997 165 
ling all ught d pardy 8 
unwro an 
hi- "DO value, da $87,586 $33,011 35, 600 
Selenium, elemen tall! 37 107 13 
F a a ee ee oe ane 324 830 e 
Ore and concentrate* 
value, thousands. _ $85,004 $81,060 TER 
sweepings? .. _ __ TE $11,118 $7,907 $3,860 
Metal including alloys, unwrought 
and partly wrought 
troy ounces. . 5,401 5,562 NA 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


West Germany 39,691; United King- 
dom 21.136; Finland 18,136. 


West Germany 104,076; United King- 
dom 59,531; France 54, 


lgium- 
ee M t 
2 Un » 
dom 45,926; Finland 45,460. 
Denmark 2,381; West Germany 2,123; 
Poland 2,018. 
Australia 10,024; Canada 8,307; 
Greenland 2,117. 


Denmar a H 6,802; Norway 2,250; Nige- 
ria 829. 

Denmark 2,008: West Ge 516; 
United Ki m 877. n 

West Germany 821; Netherlands 143; 
Denmark 13. 


No 1,634. 
Weet Germany 55; Norway 26; Swit- 
zerland 18. 


France 264; Hungary 79; Netherlands 

West Germany 48; Spain 42. 

se 7 of South Africa 731; France 

Netherlands 145; Turkey 145; West 
Germany 87. 


Netherlands 2,080; Belgium- 
Luxembourg 1,228. 


West Germany 29; Austria 16; United 
Kingdom 11. 


Australia 2,917; Canada 17. 
West Germany 1,702; United King- 


1,253; ; 
Canada 2,194; United Kingdom 1,734. 
Vaneg ingdom 593; Germany 


Switzerland $13,345; United King. 
dom $5,345; West erman M 8. 

United Kingdom 40; Netherlands 29; 
West Germany 17. 

France 233; Norway 88. 


ir^ aaa France $5,217; Canada 
Finland $1,892; France $1,635. 


West Germany 3,812; United King- 
dom 982; France 854 


806 MINERALS YEARBOOK, 1985 


Table 3.—Sweden: Imports of selected mineral commodities: —Continued 


Commodity 1988 1984 United 
States 
METALS —Continued 
Tin: Metal including 
“ese ada 5 NM 12 MS 
Unwrouht ~~ 865 d] 
Semimanufactures.. 141 143 (*) 
Titanium: 
Ore and concentrate 2,233 4,620 NA 
Oxides |... 2-22 --2- 8,749 8,729 60 
Metal including alloys, all forma 536 289 NA 
du oo E M 681 818 NA 
Metal including alloys, all forma 168 154 7 
Zinc: 
Ore and concentrate 45 n 
Ll cu 8 1,808 1,151 Er 
Blue poẽderrrkrk -- 662 414 ne 
Ash and residue containing zinc 22,182 23,8989 NA 
Metal including all 
Scrap ____— sie F a) 7 S 
Unwrought_..----------- 36,084 38,187 1 
Semimanufactures 206 188 (3) 
Zirconium: 
Ore and concentrate 8,984 8,272 NA 
Metal including alloys, all forms 186 125 11 
Oxides and hydroxidess 1885 939 41 
Ashes and residues 25,179 21,681 206 
Base metals including alloys, all forms 1292 140 19 
INDUSTRIAL MINERALS 
"Retard | Corundum, emery, 
a rundum, umice, 
V pe 3 1.221 1.172 13 
Co rundum 5,598 6,775 559 
Dia and pariar oi aioa iiaa, er one 
precious semi- 
precious stones incl diamond 
value, = $2,349 $2,770 $66 
9 and polishing wheels and 
J. ͤ - 2,525 2,941 46 
NOE NOE -k 1,000 1,000 s5 
Barite and wither ite 4,986 5, 321 qu 
Boron materials: 
Crude natural borates. .______ 14,355 20,761 8,224 
and acids 458 7 43 
Cement. 2 r 268,048 232,420 41 
Chalk ͤͤͤͤ . E ee 29,719 81,569 10 
Clays, crude: 
tonite xa eurn 2,908 6,653 1,122 
CC/§ö% 836,310 408,377 24,118 
Unspecified |... 2 -- 82,435 32,138 7,483 


See footnotes at end of table. 


Sources, 1984 
Other (principal) 


All from Finland. 

M een ee 148; Denmark 68; 

Netherlands 66; West Germany 38; 
United Kingdom 37. d 

Sri Lanka 1,700; Norway 1,430; Aus- 
tralia 1,920. 

Norway 1,775; Finland 705; West Ger- 

J 138 USSR. 12; United King 

a : ni - 

dom 45. 


gir 821; Australia 115; Canada 
Israel 67; Netherlands 42; United 
Kingdom 20. 


Netherlands 237; Norway 221; West 
Germany 213. 

Norway 866; West Germany 26; Fin- 

West Germany 16,571; Italy 3,945; 
France 1,294. 


All from Cyprus. 

Norway 17,802; Finland 18,900; 
Netherlands 2,216. 

West Germany 126; Norway 39. 

Republic cba South Africa 3,164; Aus- 


Miu 89; United Kingdom 15. 
United Kingdom 415; West any 


Norway 6 Spain 4,260; Gaited 
Denne a0, pungery 18; United 
Kingdom 17 


2 781: Italy 145, Netherlands 


West Germany 3,884; Netherlands 
715; Austria 618. 
Norway 4,953; West Germany 1,655. 


Switzerland $2,176; Ireland $224; 
Netherlands $155. 

Austria 1,025; West Germany 503; 
France 342. 

All from Canada. 

West Germany 4,571; China 355; 
United Kingdom 240. 


Netherlands 6,714; Turkey 4,643. 
France 539; United 90; 
Netherlands 49. 
East Germany 127,410; Poland 
M s 322 Denmark 14 602. 
est 


T 

United Kingdom 851 852; 

U — Kingdom 18,769; West Ger- 
ni m 
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Table 3.—Sweden: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1984 
Commodi 1983 1984 : 
z ae Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cryolite and chiolite.. _......._ _- 433 396 -— All from Denmark. 
Diamond: 
Gem, not set or n 
ue, thousands $14,895 $12,780 $115 1 — $8, „192, United 
ingdom $837; N $557. 
Industrial stones do... $646 $639 $42 Netherlands $221; United Ki 
$149; Belgium-Luxembourg 
Diatomite and other infusorial earth .. .. — 8,149 2,566 490 Denmark 1,187; Spain 328. 
shal fluorspar, related materials: 
Fluorspar |... 2-2 -.._-- 6,476 11,419 -—- Norway 10,237; Finland 931. 
Unspecified |... c -- 12,465 11,932 -- Mexico 8,821; East Germany 2,298; 
Fertilizer materials: 
Gu 582 972 — West Germany 255; Finland 113. 
Manufactured: 
Ammon ia 218,005 232,188 -- USS. 1 ^ N Mexico 15,087; Nor- 
Ni p ee Mns: 569,034 NA 1 from Norway. 
Potassic___ value, thousanda. — $18,911 $18,666 3204 West Germany $11,469; U.S.S.R. 
$2,611; East Germany 407. 
Unspecified and mixed 275,626 861,520 24 Norway 216, 418; Netherlands 64,878; 
Belgium Luxe 49,410. 
Graphite, natura 396 674 1 West d 822; China 152; Nor- 
way 
Gypsum and plaster . --- -------- 251,108 299,024 118 Spain 151,818; East Germany 135,743. 
J. 88 4,112 8,4833 26 Be ium-Luxembourg 5,060; West 
Magnesium compounds 20,752 29,965 105 China 10, Ar Gre Greece 5,782; Spain 
Mica: Hes 
Crude including splittings and waste 438 422 15 Norway 1 United Kingdom 125; 
ce 57. 
Worked including agglomerated split- 
NGS -— oec 78 61 1 Switzerland 41; Belgium-Luxem- 
bourg 13; West Germany 5. 
Nitrates, crullse 7,400 4 -- Chile 4, 199. 
Phosphates, cru lle 124,894 774,210 186,967 USSR. 826,607; Morocco 260,611. 
Phosphorus, elemental |. ... ..... — All from West Germany. 
: 5 Iron oxides and 
CCC 6,100 6,007 8 West Germany 5,114; ae King- 
dom 309; Denmark 
Potassium salts, crude. - - 1,701 1,863 — All from West Gece: 
Precious and semiprecious stones other 
than diamond: 
Natural ..... value, thousands_ _ $2,517 $2,602 $9 Thailand $1,035; Belgium- 
Luxembourg $661; West Germany 
Synthetic do... $2,103 $1,771 $1,452 Hong SUE 98; Ireland $82; United 
,unroasted. .——-- ---------- 168 14,749 _. Norway 14, 542; West Germany 170. 
Salt and brine -—--— thousand tons 1,108 1,225 Netherlands 338; West Germany 311; 
Poland 134. 
Sodium compounds, n.e.s 
nate, manufactured 119,072 121,331 East Germany 54,174; West Germany 
25,961; Ne rlands 15 ,419. 
Sulfate, manufactured .. 18,318 19,286 NA U.S.S.R. 5, 846; East German 4,185; 
Belgium-Luxembourg 4,1 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 5,257 4,325 -- Finland 1,858; Norway 1,394; Repub- 
lic of South Africa 631. 
Worked 2. eo 7,026 9,861 55 i aeu 3,990; Italy 2, 986; Finland 
Dolomite, chiefly refractory- grade 127,304 181,527 734 United Kingdom 54,338; Norway 
T 115 ; Belgium-Luxembourg 
Gravel and crushed rock 50,862 71,084 923 Norway A 3088 Denmark 16,259; Fin- 
Limestone other than dimension 40,508 47,333 -. Denmark 24 ,051; United Kingdom 
11,504; Norway 10,710. 
Quartz and quartzita 56,457 64,190 12 Spain 54, — Finland 4,120; West 
rman 
Sand other than metal- bearing 800,941 831,813 96 Denmark 170742 425; Belgium-Lux- 
embourg 135. 958. 
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Table 3.—Sweden: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1988 1984 ; 
ooi Dara Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude conn native and by- 
eem SECOND A E MU 4,919 14,995 -—- France 6,932; Poland 5,675. 
Co oidal, precipitated, sublimed .. 9,525 — Poland 7, 596, Norway 1 819. 
Di oxide 5,444 8,648 ) Norway 8, 648. 
Sulfuric acid - 1,884 25,705 — Finland 10,145; Norway 8,506; West 
Germany 4 ,591. 
Talc, steatite, soapstone, pyrophyllite .... 22,815 22,945 58 Norway J. 29; Finland 7,569; 
od: Belgium-Luxembourg 5, 006. 
er: 
Crude cse 239,821 214,580 108 8410 085 192,243; ear Peg n Germany 
Slag and dross, not metal-bearing _ .. — 40,062 26,715 10 Netherlands 9,235; West Germany 
7,184; Denmark 4 188. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 661 796 250 Trinidad ug Tobago 500; West Ger- 
Carbon black 9,472 11,970 245 8 1,005; Netherlands 
9,468; United Kingdom 1,079. 
Anthracite... ._— thousand tona - 32 18 —— United Kingdom 14; Norway 3. 
Bituminouns __ do- 8,054 8,981 1.569 Poland 1,464; U. S.S.R. 310. 
Lignite 5 — do. 6 9 — West Germany 5; Germany 8 
Coke and semicoke... ______ do- 237 264 21 West Germany 68; Norway 55; 
United Kingdom 42. 
Gas, natural: Gaseous 
thousand cubic fest 476 529 PER ium-Luxembourg 265. 
8 N briquets and litter 10,971 9,653 eue d 7,542; U. S.S S.R. 1,204. 
etroleum: 
Crude thousand 42-gallon barrels 102,678 95,661 TUS United om 47,134; Norway 
us 24,088; U S.R. 7 046. 
Refinery products: 
uefied petroleum gas 
Dr oc 2,468 4.477 — United Kingdom 3,793; Bahrain 239; 
Saudi Arabia 185. 
Gasoline do 22,218 18,918 4 Finland 4,007; Denmark 3,764; 
Netherlands 2,756. 
Mineral jelly and wax . do 125 128 1 Ms Germany 05 5 18; 
ni 
Kerosene and jet fuel do 9,657 2,687 à) Bee tM 259, Finland 534; Al- 
Distillate fuel oil do- 26,547 20,508 à) United Kingdom 4,917; U. S. S. R. 
4,258; East Germany 4,166. 
Lubricants _ -------- do. ..- 2,533 2,115 85 o otim 708; nde d om 339; 
ether 
Residual fuel oil do— 21,829 17,004 267 U. rosas ,961; Norway 2,121; East 
Bitumen and other residues 
do— 408 275 NA  . Mainly from Finland. 
Bituminous mixtures do- 45 41 1 Finland 24; France 8. 
Petroleum coke . do— 276 312 105 United Kingdom 142; Japan 38. 
Revised. NA Not available. 
Table prepared by Jozef Plachy. 
Wess than 1/2 unit. 
*May include other precious metals. 
COMMODITY REVIEW 


METALS 


Copper.—Two large mines in northern 
Sweden accounted for about 75% of Swe- 
den's production of copper concentrate. 
These were Boliden Mineral AB’s Aitik 
Mine (4396) and Luossavaara Kiirunavaara 
AB’s (LKAB) Viscaria Mine (32%). Two of 


Boliden Mineral's other mines, also in 
northern Sweden, Stekenjokk and Kristine- 
berg, were responsible for 9% and 6%, 
respectively, of Sweden's output. The bal- 
ance of Sweden's copper concentrate was 
taken from 10 other Boliden Mineral mines. 
The Viscaria Mine accounted for most of 
Sweden's increased output in 1985. This 
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mine showed its first profit, although mod- 
est, as a result of increased production, 
improved recovery efficiencies, a better 
grade of concentrate, and higher copper 


prices. 

Gold.—Boliden AB, Sweden's only gold 
producer, improved gold recovery from its 
complex sulfide ores as a byproduct from its 
copper smelting, such that gold output 


accounted for nearly 20% of the value of the 


company's gross metal sales. Boliden Miner- 
al, Sweden's only producer of gold contain- 
ing concentrates, produced 3996 of Sweden's 
output at its large Aitik copper mine, which 
was also Sweden's largest gold mine. Two 
other concentrators, at Boliden and Kris- 
tineberg, accounted for another 39%, and 
Boliden Mineral's new Enasen gold mine 
accounted for 15% of Sweden's mined gold. 
A gravity separation step based on a five- 
stage Reichert cone was introduced ahead of 
secondary grinding at Boliden to prevent 
overgrinding of larger gold particles, there- 
by improving gold recovery from complex 
copper-lead-zinc ores taken from the Ren- 
strom and Langdal Mines from 75% to 80%. 
The process had been developed by Boliden 
Mineral during the 1982-84 period. Similar 
equipment was being installed in other 
Boliden Mineral concentrators. 

Boliden Mineral decided to begin mining 
the Holmtjarn gold deposit in the Skellefteå 
area in early 1986. The ore was to be proc- 
essed at the Kristineberg concentrator. 

In early 1985, Boliden Metall AB complet- 
ed the installation at its Ronnskar smelter 
of new equipment for processing gold slimes 
from copper and silver refining and for gold 
recovery from copper-silver alloy scrap at a 
. total cost of about $1.5 million. Gold metal 
production capacity increased by 3096, and 
production increased by 16% in 1985. In- 
cluded in the new processing was separation 
of the platinum-group metals. 

Iron Ore.—Production of iron ore in- 
creased for the second year, by 1396 to about 
20.5 million tons, 88% of which was pro- 
duced by LKAB. The Kiruna Mine, north of 
the Arctic Circle, produced two-thirds of 
LKAB’s iron ore and most of the balance 
continued to be taken from its nearby 
Malmberget Mine. Of the total LKAB pro- 
duction, about one-sixth was high-phospho- 
rus lump ore, all from Kiruna, one-third 
was sinter fines, including some Kiruna 
high-phosphorus material, and nearly all of 
the balance was pellets for which there was 
an increasing demand. Pellets were 48% of 
LKAB's iron ore sales. Increased pellet 
production had required development by 
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LKAB of methods of reducing the phospho- 
rus content of its ores. Much of the Kiruna 
concentrate was pelletized at the Svappa- 
vaara plant to produce mostly olivine-type 
pellets. All Kiruna iron ore products were 
shipped by rail to Narvik on the west coast 
of Norway for export. Nearly one-half of 
Malmbergets’ products was shipped to 
Svensk Stål AB's (SSAB) steel plant in 
Luleá on the east coast of Sweden, and the 
balance was exported. 

Iron and Steel.—In April at its Luleá 
steel complex, SSAB began injection of 
powdered coal directly into the blast fur- 
nace, thereby replacing some of the coke 
with less expensive coal. Approximately 85 
kilograms of coal was being injected per ton 
of pig iron product at a savings of $4 per ton 
of pig iron. Trials of further refining the 
method, including plasma heating and oxy- 
gen enrichment of the air blast, were in 
progress. The aim was to double the coal use 
already demonstrated. 

Competition between the three major 
Swedish producers of steel reinforcing bars 
led to overcapacity and price roductions in 
1985 such that all of the producers operated 
at a loss in this area. Any one of them, 
Halmstads Jürnverks AB, the largest, or 
the smaller SSAB or Smedjebacken Box- 
holm Stal AB, could have alone supplied the 
domestic market, which had shrunk over a 
15-year period to about 150,000 tons per 
year. The export market, about 200,000 tons 
per year, was tight because of overcapacity 
in the European Economic Community and 
in Norway. Imports decreased because of 
the lowered domestic prices. Although the 
producers recognized that mutual agree- 
ments on rationalization and a price in- 
crease were essential, talks between them 
during the fourth quarter failed to resolve 
the problem. However, the talks were con- 
tinuing at yearend. 

The U.S. Government cleared SSAB of 
dumping charges on its heavy plate and hot- 
rolled sheet. United States Steel Corp. and 
other U.S. industry sources had alleged the 
existence of Swedish Government subsidies 
and that injuries had occurred to the U.S. 
Steel industry. However, U.S. imports of 
SSAB's cold-rolled strip were subjected to a 
countervailing duty of 8.77% effective Octo- 
ber 1985. Total value of SSAB's exports to 
the United States had been nearly $60 
million per year. 

A major restructuring and rationalization 
program of the Swedish specialty steel in- 
dustry was nearly completed in 1985. Only 
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two major privately owned stainless steel 
producers then remained, Avesta AB, the 
largest, owned mostly by A. Johnson & Co. 
Group and Skandinaviska Enskilda Bank, 
and AB Sandvik Steel. The stainless steel 
industry had formerly consisted of four 
companies that included, in addition to 
Avesta and Sandvik, Nyby Uddeholm AB 
and Fagersta AB. These latter two compa- 
hies retained a financial interest in the two 
new producers. Unit operations producing 
crude steel for the stainless sector were 
reduced, thereby reducing capacity by 
150,000 tons and reducing the number of 
rolling mills for stainless steel. The compa- 
nies preduced different end products, no 
longer competed, and both became more 
profitable. Avesta was undergoing further 
restructuring at yearend. It also announced 
that it would invest $6 million, partly to 
increase its capacity to produce 2-meter- 
wide stainless cold-rolled coil. Uddeholm 
Tooling AB evolved as the only remaining 
major producer of tool steel and thereby 
became Sweden’s third major producer of 
specialty steels. SKF Steel AB remained 
Sweden’s sole producer of low-alloy and 
bearing steels. Specialty steels, three- 
quarters of which were exported, provided 
one-third of Sweden’s steel production ton- 
nage and 60% of sales value. 

A number of U.S. steel producers filed 
petitions with the U.S. Government near 
yearend alleging that imports of Swedish 
specialty steels, particularly stainless and 
heat-resistant steel tubes and stainless wire, 
were causing them injury and that Swedish 
Government subsidization occurred during 
the restructuring of the industry. This was 
denied by both the Swedish Government 
and the Swedish specialty steel industry. 

Lead.—Production of primary smelted 
lead decreased 1396 because of equipment 
breakdowns in Boliden Metall's Ronnskar 
lead plant and humidity problems associ- 
ated with the raw materials. 

Silicon.—Uddevalla Kiselmetallverk AB, 
a venture company formed by Skandina- 
viska Malm AB, announced plans to begin 
construction in the spring of 1986 of a 
30,000-ton-per-year silicon metal plant in 
Uddevalla on the west coast of Sweden. 
Production costs were expected to be signifi- 
cantly reduced through purchase by the 
Uddevalla district heating system of about 
50 megawatts (MW) of surplus heat from 
the plant, which was scheduled to go on- 
stream in 1988. l 

Silver.—Boliden AB announced cancella- 
tion of its plan to mine the Dammsjö Lake 
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silver deposit, about 80 miles northwest of 
Stockholm, claimed to be the largest in 
Europe, because of the high cost of environ- 
mental conditions imposed by the Swedish 
Government in its approval statement. The 
Government demanded payment of $1.1 
million to the local government to cover 
contingent environmental damages as well 
as restoration of three old waste sites. 
Expected annual yield from the mine had 
been concentrate containing 120 tons of 
silver. 


INDUSTRIAL MINERALS 


Kyanite.—Mining and beneficiation of 
kyanite began in Sweden by a new compa- 
ny, Svenska Kyanite AB, in Varmlandia 
County in western Sweden, 60 miles north 
of Lake Vanern. A quartzite containing 
about 30% kyanite was quarried at a depth 
of 160 feet in the main reserve at Halsjé- 
berg. Total reserves at the mining site were 
about 1.8 million tons of kyanite and this 
increased to approximately 4 million tons 
including probable reserves in the area. 
Crushed material was hauled to a new 
25,000-ton-per-year beneficiation plant at 
Persberg, south of the mine. A total of 2,200 
tons of product containing 9696 kyanite and 
of good grade for refractory applications 
was produced in 1985. Mining occurred only 
in the summer and fall because of weather 
conditions, whereas the beneficiation plant 
was a year-round operation. The initial 
mining occurred in the fall of 1984. The 
beneficiation method had been developed by 
LKAB, the parent of the new company, and 
consisted of froth flotation and high-inten- 
sity magnetic separation. LKAB placed 
Svenska Kyanite in its subsidiary, Svenska 
Forshammer AB, which had extensive back- 
ground in marketing of raw materials for 
refractory products. Total investment in the 
venture had been $1.5 million. At yearend, 
Svenska Forshammer was sold by LKAB to 
Ernstromgruppen AB. Svenska Kyanite 
was then owned by Svenska Forshammer, 
59%; and Ulf Juvel AB, 41%. 

Nitrogen.—A group of Swedish compa- 
nies together with Superfos A/S, Den- 
mark's large fertilizer producer, announced 
at the end of August that agreement had 
been reached on construction of the Nynas 
Energy Chemicals Complex at Nynashamn, 
south of Stockholm near Sweden's east 
coast. The major product, ammonia, was to 
be produced at a rate of 450,000 tons per 
year from hydrogen made by the gasifica- 
tion of coal using a process developed by 
Texaco Inc. Sweden was dependent on im- 


THE MINERAL INDUSTRY OF SWEDEN 


ports for more than 90% of its ammonia 
supply. The feasibility of the process was 
dependent upon delivery of large amounts 
of waste heat to the city of Stockholm. 
Nitrogen and oxygen required for the proc- 
essing was to be supplied from an air sepa- 
ration plant built by AGA Gas AB, a large 
Swedish industrial group. Argon byproduct, 
500 million cubic feet per year, from the air 
separation plant, would relieve Sweden’s 
reliance on imported argon for its specialty 
steel industry and still allow about two- 
thirds of it to be exported. The 900,000 tons 
per year of required coal was to be import- 
ed. Shareholders were to be AGA, 30%; 
Superfos, 20%, with an option to take an- 
other 10%; and 30% by a joint company 
formed by the Government-owned Swedish 
Investment Bank and A. Johnson & Co. 
Group, a privately owned Swedish trading 
and industrial organization. Shareholders 
were being sought for the remainder. Con- 
struction was scheduled to begin in mid- 
1986 with plant completion by late 1989. 
Total estimated capital cost of the project 
was $420 million. Superfos was expected to 
buy most of the ammonia product. 


MINERAL FUELS 


A new energy bill, submitted to Parlia- 
ment in February and approved in June, 
reaffirmed the policies similarly legislated 
in 1981. These included a commitment to 
completely phase out nuclear power during 
the first decade of the next century; a plan 
to further reduce oil consumption from the 
current 50% to 40% of total energy use by 
1990; a decision not to develop, for ecologi- 
cal reasons, the hydropower potential of 
four rivers in northern Sweden; a decision 
to subject coal burning to rigorous environ- 
mental controls; development of renewable 
energy sources in addition to wood, especial- 
ly wind, but also including the sun, excess 
industrial heat, peat, and biomass materials 
including industrial and domestic organic 
waste materials; and promotion of energy 
conservation measures. Spokespersons for 
industrial energy sources, particularly nu- 
clear, stated that this policy appeared to be 
inconsistent with future energy demand. 

In 1985, demand for imported oil leveled 
off after 4 years of decline. Imports increas- 
ed to about 102 million barrels. Major im- 
port sources, in order of volume, were the 
United Kingdom, Norway, and the U.S.S.R. 
Norway’s Den Norske Stats Oljeselskap 
A/S took over Esso Europe Inc.’s Swedish 
oil marketing facilities including one-eighth 
of Sweden’s retail gasoline sales, after 
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Swedish Parliamentary approval in Decem- 
ber. Oil use in heating continued to be 
reduced. For example, district heating in 
Malmó was reduced to zero, with replace- 
ment by coal and waste industrial heat. 
Also, unit heating plants were converted 
from oil to natural gas and electricity. 

Sweden's final 2 of 12 nuclear reactors, 
Forsmark 8, north of Stockholm and Oskar 
8 on the southwest coast, were put into 
operation. About one-half of Sweden's elec- 
tricity was then being generated by nuclear 
power. Total nuclear capacity was increased 
to 9,500 MW and represented a capital 
investment of about $6 billion over a 15- 
year period. Oskar 3, the last to be dedicat- 
ed, in October, was Sweden's largest reactor 
with a capacity of 1,055 MW, about twice 
the size of some of the earlier reactors. 
Industry stated that its designed lifespan 
was 40 to 50 years. Construction of a re- 
placement steam generator at the Ringhals 
2 nuclear reactor, an 800-MW unit started 
in 1974, was uncertain pending approval by 
Government authorities. Svensk Karn- 
brünslehantering AB, Sweden’s nuclear fuel 
handling company, discontinued prospect- 
ing for uranium. Most of Sweden’s uranium 
supply came from Australia and Canada. 
Established Swedish ore resources had been 
increased, but their quality did not warrant 
exploitation. 

The coal-fired Handelo cogeneration 
plant in Norrkóping was commissioned in 
late 1984 with capacity to generate 180 MW 
of heat and 80 MW of electricity. Coal 
imports increased by about 20% to 48 
million tons in 1985. Most of the increase 
was in steam coal, mainly from Poland. 
Metallurgical coal imports, mostly from the 
United States, held steady at about 1.8 
million tons. 

Imports of natural gas began in June for 
the first time. The gas, from the Danish 
North Sea, was delivered through a 13-mile 
submarine pipeline across the Oresund 
from Copenhagen to Malmó in accordance 
with a contract between state-owned Swede- 
gas AB and Dansk Olie og Naturgas A/S, in 
which the annual volume supplied was to 
increase from 6.4 billion cubic feet in 1986 
to 15.5 billion cubic feet from 1992 to 2003. 
This would satisfy only less than 1% of 
Sweden’s total energy requirements. Con- 
struction of Sweden’s gas distribution grid 
continued in 1985. The main line reached 
Hasslarp, about 40 miles to the north of 
Malmó by yearend and was expected to 
reach Gothenburg by 1987. The Oresund 
pipeline and the main lines were owned by 
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Swedegas. A new company, Sydgas AB, was activity and increased use of electricity for 
formed in 1985 to operate the grid. domestic heating. 

Consumption of electricity increased sig- — . — 
nificantly; the increase was 14% in — „Physical scientist, Division of International Minerals. 
ern Sweden, reaching the level that *Where necessary, 
been earlier predicted for 1990. This was Sxsty-Uspl0etinaureio 1866. of 
caused primarily by increased industrial 


The Mineral Industry of 
Switzerland 


By John R. Craynon! 


The production of minerals remained a 
minor part of the economy of Switzerland 
during 1985. Although many small mineral 
deposits were known, only a few were being 
commercially exploited. Production of alu- 
minum, iron and steel, and petroleum refin- 
ery products took place using imported raw 
materials. The domestic mining and miner- 
als industry was limited to the production of 
cement, gypsum, lime, salt, sand and gravel, 
and a small amount of natural gas. Environ- 
mental concerns were of considerable im- 


portance in determining the limitation of 
mining activity. The production of mineral 
products remained a small part (between 
1% and 2%) of the gross national product, 
preliminarily estimated as $92.1 billion? in 
1985, which represents a 5.8% increase 
from 1984 figures. About 2% of the total 
work force was directly employed in the 
Swiss minerals industry. The startup of a 
natural gasfield and the modernization of 
a cement plant were the major mineral- 
related events in 1985. 


PRODUCTION 


The mineral industry remained privately 
owned except for the Government-owned 
salt monopoly. The major private producers 
during 1985 were Schweizerisches Alumin- 
ium A.G., which produced aluminum; La 
Raffinerie du Sud S.A. and La Raffinerie de 


Cressier S.A., which produced petroleum 
refinery products; Vigier Cement Ltd., 
which produced cement; and Von Roll Ltd. 
and Monteforno Acciaierie Laminatoi S.A., 
which produced steel. 


Table 1.—Switzerland: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? 1981 1982 1988 1984? 1985* 
METALS 
Aluminum, smelter, primary ........ metric tons. — 82,202 75,256 75,974 79,178 80,000 
Iron and steel: td 
Pig iron and blast furnace ferroalloys _ —— — _— 80 *85 *80 25 20 
i ferroalloys®._.__.______ 5 5 4 5 5 
Steel, erud „ 966 950 900 900 1.000 
ufac ture 700 720 700 700 800 
Lead, refined, secondary .—.—— ~~ metric tona. — 4,000 8,000 2,000 2,000 2,000 
INDUSTRIAL MINERALS 
Cement, hydraulic... 2 2222-2 4,348 4,099 4,140 4,181 4,200 
agen Pope Or KV 85 75 75 75 80 
7) X- 8 57 46 42 40 50 
Nitrogen: N content of ammo nia 33 33 33 30 30 
Ba. oo aan a a E 431 862 806 872 850 
Sodium compounds: Sodium carbonate* 
metric 2 46 45 45 44 45 


See footnotes at end of table. 


QO 
— 
Co — 


814 MINERALS YEARBOOK, 1985 


Table 1.—Switzerland: Production of mineral commodities! —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity* 1981 1982 1983 1984P 1985* 
INDUSTRIAL MINERALS —Continued 
Sulfur, byproduct, all sources .. _ .. .. metric tona. .. 8,864 2,965 2,711 2,878 8,000 
MINERAL FUELS AND RELATED MATERIALS 
Ges, manufactured million cubic feet... 1,879 1,864 1,850 *1,900 1,900 
Petroleum products: 
Liquefied gas 
thousand 42-gallon barrela. — 1,092 1,297 1,180 1,608 1,600 
Gasoline, all kinda do.. 10,871 9,041 624 8,683 8,600 
Jet fuel -.--------------—— da- 1,851 1,814 080 2,080 2,000 
Distillate fusi ü- 5 91 12,800 13,479 13,272 13,500 
Residual fuel oil... do... 3,615 3,315 4,547 4,708 4,800 
Other products do 768 766 702 888 800 
Refinery fuel and losses... . . . - . — - da 1.766 1,692 1,265 1,220 1,200 
TOU See eset da- 82,710 80,756 82,864 82,880 82,525 
* Estimated. i 
iTable includes data available through May 15, 1986. 
3In addition to the commodities listed, a variety of crude construction materials (common clay, sand and and 
stone) is undoubtedly but output is not reported, and available to 
estimates of output 
TRADE 


ports, were very limited. Fuels made up 
about 87% of the total value of raw materi- 
al imports. Alumina, iron and steel, and 
nonferrous metals were also major imports. 


mineral commodities. Most of the 5 
of raw mineral products, including reex- 


Table 2.—Switzerland: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1988 1984 
e Other (principal) 
METALS 
Alkali and alkaline- earth metals: 
metals 1 24 Went Germany 23. 
Alkaline-earth metals .. .. kilograms. — 41 104 (3 West Germany 22. 
Ore and concentrate da 25 25 NA NA. 
Oxides and hydroxides ......... 289 288 16 West Germany 115; Italy 19. 
Metal incl alloys: 
Unwrought including scrap — .. .. — 56,825 58,895 1,166 FE 142 
Semi manufacture 12 92,225 751 West Germany a rU France 14,548; 
Antimony: Metal including alloys, all i ° SM 
... ͥ d DN 5 8 NA NA. 
Arsenic: and — — kilograms. — 235 144 NA NA. 
Beryllium: Metal including alloys, all 
forms -mÁ da 416 246 s um-Luxembourg 18; unspecified 
Chromium: Oxides and hydroxides 12 19 (*) France 10; West Germany 4; Italy 1. 
Cobalt: Oxides and hydroxides .. __ 8 Ete inly to ic of South Africa. 
Columbium and arano cm x i EE 
kilograma 292 881 8 Meet Germany 99 Francs (s Haly 
1. mccum do... E 2s Na 3 2 
scu i C C e Germany = Belgium 
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Table 2.—Switzerland: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1988 


7,078 
22,670 


1984 United 
States 
15,518 151 
5,968 54 
25,779 2,446 
28,607 (*) 
15 = 
106,295 E 
1,240 21 
1 zs 
140 NA 
5,866 884 
206 NA 
11,952 MH 
546,698 2,005 
181,071 1,298 
$8,664 47 
1,489 10 
19,804 551 
185,068 2,485 
8918 19 
12 E 
10,077 x 
6,815 3) 
80 à 
210 - 
618 96 
9 2 
282 ae 
18 0 
422 8 
12 
482 21 
1,258 57 
42 1 


Destinations, 1984 
Other (principal) 


West Germany 4,859; Hungary 2,808; 


italy 408. 
West : 4,441; Italy 1,047; 
M T des 895. 

est Germany 9,953; France 8,123; 


Witsly 2,158. 


Portugal 65; West Germany 
unspecified 28,815. is 
Peru 58; France 15; West Germany 8. 
Italy 85,645; West Germany 14,668; 
Pang 1885. ^ 


West Germany 1,082; Spain 80. 


Italy 5,526; France 4,401; West Ger- 


many 1,593. 


West Germany 11,070; France 8,442; 


I 1,081. 
Wed e many 80,819; Netherlands 
1s : 
ether 


Iran 4; Ivory Coast 8; Austria 2. 
135 5,081; Austria 2,874; West Ger- 
8 bahar 1 
784; | Arman 857; 
Austria 23; irs France 2. 
me werent Italy 24; France 
231; 1 
. oe Sweden 2 


— $ We: 
many 2. 
‘ie? 


West Germany 11 
West 5 1305 France 108; 


Japan 557; West Germany 264; 
"United Kingdom 184. a 
United Kingdom 2. 
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Table 2.—Switzerland: Exports of selected mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


1988 


1984 


United 
States 


e 


Destinations, 1984 
Other (principal) 


Spain $172,550; West Germany 
$29,604; France $4,300. 

Netherlands 796; I 447; unspeci- 
fied 12,883. =y 


hee so Nenenanost 
West 96; Italy 36; France 
e etn Luxembourg 1 Austria M 
West Germany 

0 
West Germany 1. 


West Germany 6; France 2. 
West Germany 84; Austria 5. 


uri 575; West Germany 406; France 


I 
Auris 46. Fr France 17; taly 10. 


Portugal 27; 3 18; West 
Germany 6. 


a ae 


2,996. 
West German 188, France 24. 


NA. 
Nea Gorang 181; Israel 17; France 
NA. 


Netherlands 2 France 447; West 
Germany 277 


ted Kingdom 525; W 
omen 171. 
Austria 23; 15 Algeria T11. 
o 
Yugoslavia 1; Peru 1. 
LL, Italy 59; Bul- 
France 165 West Germany 166; Hun- 


21,895; Austria 149; 


Dum 


United Kingdon $549,968; Belgium- 
Itay gis $19,580; $5,218; Austria 
France T 2 West Germany 1; Yugo- 
Peru 100; Portugal 17; Thailand 14. 


Austria 1,266; France 968; Saudi 
Aaaa EN 
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Table 2.—Switzerland: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


1988 


255 
172 


1984 


$18,674 
102 


United 
States 


Destinations, 1984 


United Arab Emirates 7; West Ger- 
6; Saudi 6. 

1,201; Saudi Arabia 
France 18,608; A: aon Wast Ger- 
West 


: 1,888; Norway 825; 


France 18; West Germany 4. 

Saudi Arabia 11; West Germany 7. 
VV 
faite 186; ecg dila 145. 


— Germany 10,169; 
Italy 562; France 17; Austria 6. 


West out eel 12,745; Italy 9,188; 
West 5 8,478; Austria 633; 


My dai 18. 

"ser allai: ; West Germany 12,199. 
m — Ane 
Italy s a ; West Ger- 


!!!! 
N 
West 9 Austria 7 
Germany ,825; 52; 
Aussie 89; Yugoslavia 26; France 17. 
Austria 2,794; West 1,946; 
2188 Germany 


West 168; I 198; 
ee Germany 28, 68; Italy 5, 


Mainly to West Germany. 
Czechoslovakia 59; France 29; West 


United Kingdom 2,899; Italy 104. 
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Table 2.—Switzerland: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1988 1984 United ! 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and mic es ($) 8,194 TS N 1,818; West Germany 
Peat including briquets and litter 1,522 1,906 2x . 
Crude i 42-gallon barrels. 8 4 NA NA. | 
= do 478,129 884,178 12 Itai al = 
AM 15106. 
Gasoline do 1,518 21,980 TR a 502; West Ger- 
Mineral and do. 527 126 =a 
p 27586 287 ul] . ate Ridens 4; 
Distillate fuel oi! do 98,458 171.796 = Uer rr id West Germany 
Lubricants da 98,506 95,361 4.889 West Germany 20,125; Italy 18,557; 
Residual fuel oli do 1,857,894 2,215,556 — West Germany 1,891 1 
198,954; France 
Bitumen and other residues i ins k 19; s 2 
Bituminous mixtures da 5,805 21,592 __ West est Germany 7,090; 090; Denmark 5,248; 
Petroleum coko do. 198 819 = West Germany 182; Italy 187. 
"Revised. NA Not available. 
Branch of Geographic Data. 
Less than 1/2 unit. 
include other precious metals. 
Table 3.—Switzerland: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 
Y e Other (principal) 
METALS 
Alkali and alkaline-earth metals: | 
metals ...--.----------- 615 592 2 ee Germany oe Kingdom 
metals 1 2 West 1. 
Aluminum: x vu — 
Ore and concentrate 1,254 2,910 -- France 2,364. 
Oxides and hydroxides _....___ 149,241 162,284 172 Australia 128,181; Ireland 19,840; 
Metal including alloys West Germany 9,671. 
Unwrought including crap 57,751 68,189 66 Ireland maar ed West Germany 14,562; 
Semi manufacture 58,818 56,440 822 West N, 
EP MT, 
Antimony: Metal including alloys: all 
EE ape EATER 8 84 -- China 17; Yugoslavia 16. 
Beryllium: Motel incloding alloys. ali : bon 
„5 » 156 1,808 741 West Germany 257. 
Chromium: Oxides and hydroxides — _ _ — 440 576 1 Wen Germany 576, Haly 158; Poland 
Cobalt: Oxides and hydroxides __ oe ed Kingdom 1. 
Columbium and tantalum: Metal in- : acras : 
cluding alloys, all forms, tantalum 
- 974 1,650 540 West Germany 652; Austria 348. 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of selected mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


1988 


1984 


United 
States 


Sources, 1984 
Other (principal) 


NA. 
France 192; a 170; 
U.S.S.R. 148 


Wet Germany 1,286; U.S.S.R. 432; 
Wart Germany 4.064 ; Belgium- 


Luxembourg 2,915; Austria 1,243. 
"n 681; France 14,47 
adver e 5005 4,478; 


France 67; Spain 35; unspecified 
24,491. 


West 1,836; 
. of South Africa 108. 


est Germany 220,121; Netherlands 
622695 France 12,468. 


West 84,211; France 14,781; 
Canada 18,568. S 


United 164; France 78; 
um- : 
Norway aat 1,998; West 
v Germany 104; Norway 48; Italy 
Fans 4,885; Norway 4,716; West 
West Germany 81,498; Netherlands 
86,117; France 26,916. 


Italy 178,767; West Germany 166,890; 
gd 85,997. 


esi Germany 18,077 "XT ee 
West 68,601; b 25 192; 
West Germany 4,791; France 1,846; 
ext Germany 4,701; P Re 
We 119; France 25; 
Netherlands 10, 
Mainly from West Germany. 
Francs oor 5 
West y 1834 epum: 


Wed Germany 1%; [M 810. 


193; vag Jana 7 
West 8; oa 645; 
Yugoslavia 
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Table 3.—Switzerland: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1988 1984 United 
States 
METALS —Continued 
Molybdenum: Metal including alloys: all i e 0 
Nickel: Metal including alloys: — 

Ea ace Sa eee 94 70 (à) 
Unwrought . t! 896 901 2 
Semimanufactures. -- --------- 928 1,827 78 

Platin metals: Metals incl 
um-group mod uding 
troy ounces. . 1,220 1,784 818 
Rare-earth metals including alloys, all i I 0 
Waste and | 
sweeping e. thousanda.. 184400 $122,881 — $2.43 
1101010 
thousand troy ounces. — 87,708 $5,301 11 
Tin: Metal including alloys: à " 
Unwrought ...------------ 890 791 8 
Semi manufacture 268 845 1 
Titanium: Oxide 2,184 2,290 240 
: Metal incl all 
“orm — ar s E- 75 2 
rentum ane — 
MENU qe it ante pak 16 18 1 
Zinc 
Ore and concentrate 2 EE 
i -L----2--2--22-22-2--2-2--- 1,815 1,880 
Blue powder 2,942 8,077 c 
Metal including alloys: 
. 20380 — 21441 -I 
Semimanufactures ...----—-- 11,146 1,162 68 
Ores and concentrate 8,262 8,889 1 
Ashes and residues. . . ---—------ 392 977 NA 
Base metals including alloys, all forms 71,097 1,097 123 
INDUSTRIAL MINERALS 
ete -amimi 3,870 3.720 84 
Artificial: 
Corundum mm 5,862 7,009 164 
Silicon carbide... - 1,928 1,585 "e 


TORSEGAECRICEEB USES esp Om 1,602 1,797 25 

Asbestos, crude... LLL Scc ccc. 12,211 4.772 49 

Barite and witheritoo 1,898 1,294 Ze 
Boron materials: 

Crude natural borates.. ------- 10,089 6,346 5,267 

Oxides and acids _. ---- 444 NE 

Cement_ — — o ncn cuc 265,092 809,571 21 


Sources, 1984 
Other (principal) 


Austria 14; West Germany 6. 


Austria 18; United Kingdom 12; Italy 
Canada 165; Netherlands 144; Repub- 
rape Der be 122 ig 

West 788; United Kingdom 


Spain $71,190; Greece ; West 
3 $7,109. Vnd 


West Germany 1,067; United King- 
dom 455; unspecified 88,443. 


Mainly from Italy. 

228; Bolivia 158; Nether- 

West Germany 201; France 78; 

um- 41. 

West 908; ium- 
Nap as 

United 19; West Germany 
15; alp 4 

France 8; West Germany 2. 

All from West Germany 


p der Fd ost Germany 817; 


eap pena SR SA Nether- 
— „ 


I West t Germany 
Poland L2 Wst Germany au 


West Germany 657; 
Le 18; Yogi 0 


I 
708; A ustralia 579. 
549; a Kingdom 176; West 
Republic won ia 
lands 176; West Germany 108 


West Germany 8,223; Italy 349. 
Wes 8,712; Austria 2,056; 


Ireland 8,674; France 3,014. 

West Germany 901; Italy 260; Austria 
U.S.S.R. 1,628; Canada 1,962; West 
Wa Germany 893; France 359; Italy 
E We West — 181. 
- Germany 98,160; 
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Table 3.—Switzerland: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodi 1988 1984 : 
Y 3 Other (principa 
INDUSTRIAL MINERALS —Continued 
e  ——  — 28,961 80,558 8 oa Italy 1,665; Austria 
crude oo - - - - -= -= =-=- 177,488 171,026 1,802 West 71,661; United 
adi Dan 62,566 France U. 
Cryolite and chiolite .. _ 58 55 a Denmark 40; Austria 15. 
Diamond: 
Gem, not set or 
vius: thousands. _ $748,981 $1,198,752 $96,944 oe $741,822; Panama 
Industrial stones |... do $51,802 $43,446 $3,121 Heu es West Germany 
Diatomite and other infusorial earth .. .. — 10,209 6,244 245 Denmark 4,223; France 988; I pos. 
Feldspar, fiuorspar, related materials 7,571 11,890 EUM Italy 6.460; West Germany 4,1 
Fertiliser materials: 
Crude, ns 19,962 19,104 19 France 2444 ; Italy 8,291; West Ger- 
Manufactured: xd 
Ammonia... 2 ~~~ 17,815 22,014 -— Austria 10,548; N 
Nitrogenouns 88,587 93,870 89 $5,562; West Germany 
17,240 faly 18,98. 
Phosphatic ~~~ 107,070 107,781 800 22210 . 
Unspecified and mixed - 160,816 185,249 40,048 France 52,680; West Germany 29,990. 
Graphite, natura 112 141 ae Was Gerinany e Nata 
Gypsum and plaster _____________ 67 66,404 95 West Germany 88,511; France 15,288; 
e AD ang tay n. 
Lilli id he ee A EA LAEE 69,865 74,218 -- West 38,190; Italy 35,885. 
um compounds: 
erud ----------- r5 à TS 
Oxides and hydroxides |... 14,441 4,941 4 Austria 8,192; Spain 1,096; Greece 
Meerschaum, amber, jet — — kilograms. _ 502 8 — NA 
Crude including splittings and waste 480 758 8 8 M a 
Worked including agglomerated 
e MED 841 878 3$) W. 
Nitrates, cru 74 18 — West Germany 10; Austria 8 
77S 5,878 6,423 ~~ Morocco 5,708; 498; France 142. 
Phosphorus, elemental _..___.____ 4,082 4,487 125 Italy 1, 118; France 1,049; U.S.S.R. 
Pigments, mineral: 

Natural, crude 5 278 325 NA Austria 115; France 109; West Ger- 
Iron oxides and hydroxides, processed 2,148 2,882 27 wet Germany 268 United King- 
Potassium salts, crude... 96,524 111,788 -- France 92 419. Woot Germany 16,557. 

East Germany 2,808. 
Natural value, thousands. _ $258,599 $281,680 $84,418 Panama $42,114; United Kingdom 
thetic -. c2-2- dow . 051 162 1,475 France 1; West Germany 10. 
5 V "MC CUM. e Wes drcum) Ti France 68 italy 
Salt and brin- 2,004 2,084 1 France 1728; West Germany 208; 
Sodium compounds, n.e.s.: 
manufacture 5,009 5,188 3) Eet Garmany 24 2,498; West Germany 
Sulfate, manufactured 17,598 17,480 NA Di uiis 75 ; West Germany 8,01?; 
Stone, sand and gravel: 
Crude and partly worked 
tons. — 125 142 ad] W 
orked ~~ do 102 114 (3) Italy 88; Portugal 8; West Germany 6. 
do 21 21 —— Italy 17; bar pkey dle Fiais l 
Gravel and crushed rock do 5,444 5,445 1 France 8.146; ; West Germany 1,220; 
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Table 3.—Switzerland: Imports of selected mineral commodities: —Continued 


(Metric tons unless otherwise specified) 


Commodity 1988 
INDUSTRIAL MINERALS —Continued 
Stone, sand and gravel —Continued 
Limestone other than dimension 
thousand tona. 18 
K - 
do 1,192 
Sulfur: 
Crude incl native and 
= „ | a 89,836 
precipitated, sublimed .. 198 
Dioxide... LL LL LLL LLL 89 
Sulfuric acid 8,296 
Tale, steatite, soapstone, pyrophyllite .... 11,991 
Other: 
t. DEMNM A IRE 89,784 
Slag and dross, not metal-bearing .. .. - 82,568 
N 
Asphalt and bitumen, natural 1.879 
Carbon black 4,629 
Gas carbon `... 98 
Anthracite and bituminous_ .. — — _ — — 844,214 
of anthracite and bituminous 
8 - 
Lignite including briqus ts 29,866 
Coke and S mice 0 74,888 
Peat including briquets and litter 15,691 
Crude. thousand 42-gallon barrel. 30,645 
Refinery products: 
ES do- 12,189 
Gasoline do 16,818 
Mineral jelly and wax — da 106 
Kerosene and jet fuel do 601 
Distillate fuel oil! do- 38,081 
Lubricants _ ...- do 57 
Residual fuel oil do- 1,717 
Bitumen and other residues 
PEAY 1,061 
Bituminous mixtures do- 59 
Petroleum cob do. 995 
Revised. NA Not available. 
‘Table by staff, Branch of Geographic Data. 
Less than 1/2 unit. 


1984 


United 
States 


Sources, 1984 
Other (principal) 


9; France 7; Wset Germany 3. 
lag 14, West Gorenany T Spain 2 


: W 


West Germany France 152. 

France Ti West Germany 8 

Wax armany 2424; Austria 258; 

Austria 9,071; Italy 1,814; France 
112 Italy 1,814; 


ri 140; Spain 14,598; 
France 18,0 E 


West 14; France 11,724; 
„ 4; 124; 


. Tobago 1,412; West Ger- 
West 2,928; France 1,080; 


West Germany 189,501; Republic of 
Zeuch te 88,18. 


West Germany 9,788; 
1,485; 2 


r; ey 28,419; East Germany 


West Germany 62,050; France 20,012; 


15,114; 120; Saudi 
Libya 15,114; Algeria 5, 


West Germany 7,076; Netherlands 
um- 6,515; West 

Gee 149; Italy 782. 

West Germany 6d; Franco 14 Austria 


Belgium- Luxembourg 179; Nether- 
lands 182; France 


USSR. 12,812; Netherlands 7,015; 
* 140; Netherlands 124; 
West 1,091; Belgi | 


Weet Germany 544; France 218; Italy 
West Germany 42; France 11; Nether- 
West Germany 167. | 
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COMMODITY REVIEW 


METALS 


Aluminum.—The aluminum plant at 
Martigny, operated by Usine d’Aluminium 
Martigny S.A., was damaged in early spring 
by explosives set by environmentalists pro- 
testing the building of a dam for hydropow- 
er generation. The plant was out of produc- 
tion for 3 months. 

Gallium.—Swiss Aluminium Ltd. (Alu- 
suisse), Lonza Ltd., and Alcan Aluminium 
Ltd. announced in August that Alcan had 
acquired the gallium purification business 
of Alusuisse and Lonza in Neuhausen about 
20 miles north of Zurich. The operation, at 
Alusuisse’s Research and Development Cen- 
ter, will continue under a tolling arrange- 
ment between Alcan and Alusuisse. Exist- 
ing production facilities, analytical equip- 
ment, and personnel will be utilized. The 
plant reportedly had a capacity of 10 tons 


per year. 

Precious Metals.—Expansion began at 
the precious metals refinery of Compagnie 
des Metaux Precieux S.A. (Metalor). Con- 
struction of a $12.1 million plant near 
Neuchatel, about 25 miles from Bern, was 
expected to be finished by September 1986, 
and the plant should be operational by 
yearend. Silver refining, as well as the 
production of silver-based powders and 
salts, will be moved to the new facility from 
the company’s existing Neuchatel refinery. 
The space vacated by these operations will 
be used for expansion of the gold and other 
precious metals refining circuits. The com- 
pany's capacity in 1985 was approximately 
200 tons of gold per year, 115 tons of silver, 
0.7 ton of palladium, and 0.3 ton of plati- 
num. 


Jura-Cement-Fabriken, in Aarau west of 
Zurich, was modifying an existing preheat- 
er kiln with a precalcining unit, increasing 
the capacity of the kiln by 1,800 tons per 
day. The company was also adding a 220- 
ton-per-hour roller mill for raw grinding, a 
13-ton-per-hour coal mill, and a reciprocat- 


ing grate cooler. The equipment was ex- 


pected to be on-line during the third quarter 
of the year. 


The new precalcining unit started up at 
the Perlmooser Zementwerke Mannersdorf 
AG plant near Zurich in 1984 and was 
brought up to full capacity during 1985. 


Switzerland remained a net importer of 
mineral fuels during 1985. Hydroelectric 
and nuclear powerplants accounted for 59% 
and 40%, respectively, of the electrical pow- 
er generated. Electrical power and fuelwood 
remained the only energy sources that did 
not have to be imported. 

Natural Gas.—The gasfield at Finster- 
wald in northwestern Switzerland, with 
total reserves of only 3.5 billion feet, came 
on-line during April. Although output of the 
field was modest, it was linked to the 
Transitgas pipeline by Lucerne Energie Ak- 
tion Gesellschaft, the Lucerne subsidiary of 
Swisspetrol Holding A.G. Swisspetrol, en- 
couraged by the field’s development, con- 
tinued its current 8-year (1983-90), $150 
million program to search for indigenous 
natural gas and petroleum reserves. 

Nuclear Power.—A new nuclear power- 
plant, near Leigstadt on the Rhine River, 
was inaugurated on October 8, 1985. The 
plant, a 950-megawatt-hour, General Elec- 
tric, boiling-water reactor, moderated and 
cooled by light water, is Switzerland’s fifth 
and largest nuclear plant. In operation 
since December 1984, the plant provided 6.9 
megawatts of electrical power through 
October 1985, or 15% of the total electrical 
production for that period. Construction 
began in 1974 and cost an equivalent $2.3 
billion. 

A similar 950-megawatt plant, scheduled 
for construction at Kaiseraugst, was issued 
a general license in March. Work was 
scheduled to begin in 1989 with commis- 
sioning to occur in 1995. A joint agreement 
was reached with Electricité de France to 
build a 1,100-megawatt nuclear plant at an 
as yet undetermined location to supply both 
Switzerland and France. 


1Physical scientist, Division of International Minerals. 
, values have been converted from 
Swiss francs (SwF) to US. dollars at the rate of 
SwF72.4571 = US$1.00, the average rate in 1985. 
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The Mineral Industry of 
Tatwan 


By E. Chin? 


Taiwan is an island impoverished of min- 
erals and fuels. The total value of mine 
output in 1985 was $414 million.* Eighty- 
four percent of the value was from the small 
amounts of coal, oil, and natural gas pro- 
duced. Metal ore mining was virtually non- 
existent. The remainder of the value of 
mine production was from a collection of 
small operations for industrial minerals. 
Primary metal production in Taiwan was 
dominated by a 6-million-ton-per-year steel 
.output capacity. The only other primary 
metal production was copper electrorefin- 
ing, which has averaged less than 50,000 
tons per year since 1982. 

Taiwan's gross domestic product (GDP) in 
1985 was $59 billion in current prices. Input 
of the mining sector to GDP was only 0.6%. 
In comparison, manufacturing accounted 
for 41% of the GDP, followed by wholesale 
and retail trade, 14%; transportation and 
communications, 6%; agriculture, 6%; con- 
struction, 4%; water, electricity, and gas, 
4%; banking and insurance, 4%; and other, 
20%.* Employment in the mining and quar- 
rying sector was 34,300 persons, compared 
with 2.3 million in manufacturing, 630,000 
in commerce; 360,000 in transportation and 
communications; and 350,000 in construc- 
tion. Monthly working hours in the mining 
and quarrying sector averaged 179 hours 
while monthly earnings averaged $408. 

Selected wholesale prices for 1985 includ- 
ed iron ore, $27 per ton; steel scrap, $129 per 
ton; pig iron, $152 per ton; electrolytic 
copper, $1.59 per kilogram; aluminum in- 
got, $1.24 per kilogram; lead, $0.60 per 
kilogram; and compound fertilizers, $212 
per ton. The wholesale price for coal was 
$77 per ton; fuel oil, $169 per kiloliter; and 
gasoline, $0.65 per liter. 


Nuclear power is an important energy 
source in Taiwan. In 1985, there were six 
reactors in operation with a combined in- 
stalled capacity of 5,144 megawatts, or 33% 
of total power generation capacity. Seven 
additional reactors were to be constructed 
to boost nuclear power’s share of total 
installed capacity to 41%. However, the 
nuclear expansion program has encounter- 
ed resistance mainly because of safety con- 
siderations and cost. The construction of 
two reactors, initially scheduled to begin in 
1981, was postponed again. 

Although the Government was encourag- 
ing local plants to install pollution control 
equipment, initial purchases were expected 
to be made by state-run enterprises and 
large private companies. Pollution control 
projects for the Chinese Petroleum Corp., 
Taiwan Sugar Corp., China Petrochemical 
Development Corp., and Taiwan Machinery 
Manufacturing Corp. were estimated to cost 
collectively $133 million. 

In July 1985, a revised copyright law was 
enacted that stiffens penalties for violators 
and provides specific protection for comput- 
er software. A proposed fair trade law 
would also provide criminal penalties for 
people engaged in unfair competition prac- 
tices. In addition, amendments were to be 
proposed to strengthen the patent law to 
provide protection for chemical compounds 
excluding pharmaceuticals. 

Taiwan has a well educated and highly 
productive labor force. In 1985, over 90% of 
the labor force was under 55 years of age. 
Six percent were classified as illiterate. 
About 55% have graduated from secondary 
school or other institutions of higher learn- 
ing. The unemployment rate was only about 
2%. Taiwan prohibits strikes, and disputes 
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were arbitrated by labor authorities. 
Kaohsiung and Keelung are Taiwan’s 
largest ports. Kaohsiung has a container 
handling capacity of over 1.7 million tons, 
and Keelung, 1.2 million tons. The top 
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container ports in the world are Rotterdam, 
New York, Hong Kong, Kobe, Kaohsiung, 
Singapore, and Keelung, in order of capaci- 
ty. 


PRODUCTION 


Taiwan has a very weak minerals re- 
source base, and its mine output of any one 
mineral was of little consequence by world 
standards. For the past 5 years, the total 
value of mine production has declined an- 
nually from $559 million in 1981 to $414 
million in 1985. Output of crude oil and 
associated natural gas was valued at $234 
million in 1985, followed by coal, $120 mil- 
lion, and all other mining output, $60 mil- 
lion. 

There was virtually no mine production 
of metallic minerals with the exception of 
very small quantities of gold and sporadic 
output of inconsequential amounts of cop- 
per ore and iron sands. In terms of output, 
the carbonate minerals—limestone, marble, 
and dolomite, in that order—dominated the 
nonfuel mining sector. Aside from aggre- 
gates, the remainder of the output was 
industrial minerals: asbestos, chiolite, clays, 


feldspar, gem stones, mica, salt, serpentine, 
sulfur, and talc. 

State enterprises accounted for all of the 
output of oil and natural gas. The output of 
coal, dolomite, limestone, marble, and sul- 
fur was by a mix of state-owned enterprises 
and private companies. The remainder of 
Taiwan’s mineral production was by small 
private companies. 

The metals producing sector was domi- 
nated by iron and steel, electrolytic copper, 
byproduct gold and silver, and secondary 
lead refining. The raw material for this 
sector was imported. The total value of 
metal production in 1985 was $3.3 billion, of 
which iron and steel accounted for 80%. 

The total value of mining and manufac- 
turing was estimated at $75 billion in 1985 
and $76 billion in 1984. The mining sector 
accounted for 0.57% of the total value in 
1984 compared with 0.55% in 1985. 


Table 1.—Taiwan: Production of mineral commodities? 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984 1985 
METALS 
Aluminum: Metal, primar 30,582 10,120 aula Sa x 
pper: 
Mine output, metal content 500 zi a E "M 
Metal, refined NE ETUDES 53,230 47,377 37,960 48,486 46,784 
imar n troy ounces _ 56,695 71,770 52,361 87,194 633 
Iron and steel: Metal 
Pig iroůnn thousand tons. 1,610 2,695 3,415 3,360 *3,400 
Ferroalloys: 
Ferromangan ess 19,175 18,665 121, 768 19,808 18,508 
Ferrosilicomanganese |... 14,376 21,311 18,509 28,082 22,688 
Ferrosilicxoͤonßnnnnn __-__--_ 17,528 6,930 18,304 28,714 17,272 
Steel, crud e thousand tons 8,143 4,018 5,017 22⁴ 65, 000 
Lead, refinery, secondar ) .- 30, 35,000 000 144, 800 44,400 
Silver, primar troy ounces. — "214,881 1504, 092 345,273 864,274 366,078 
-INDUSTRIAL MINERALS 
Asbestos _ ——-—-—-------------------—— 2,817 2,392 2,819 1,355 625 
came hydraulic. ... thousand tons 14,842 13,482 14,810 14,234 14,418 
Fire clay niue EE 8 84,879 35,577 36,926 52,479 446 
Kaoln ls ee eh LR. 836 ,532 102,895 79,411 76,605 
Feldspar_ - - - -- - ----------------— 17,215 710,620 11,866 15,452 11,055 
Ed a 
e, nha 1,985 1,920 1,522 1,882 2,199 
Other Lua uc un ee ario Ls 4,054 125 1,500 aon come, 
ö» eRe m y PORES © En 179,971 1188, 128 T181,862 117,496 106,132 
Miki MANENTE ee 85 44 811 804 11 
Nitrogen: N content of ammonia — ~~~. —..-—-~- 406,097 317,647 310,594 268,427 206,781 
ite, gross weint 40 = pn 25 "n 
marine ene ne eg 8 851,830 262,103 79,188 218,491 173,898 
Sodium compounds, n. e. s.: 
Caustic oda... 372,996 358, 736 295,349 350,527 386,505 
Carbonate (soda aas: „„ 107,210 112,018 


See footnotes at end of table. 


12,064 59,220 93,820 
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Table 1.—Taiwan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1983 1984 1985P 
INDUSTRIAL MINERALS —Continued 
e: 
Dolomite ---- thousand tons 859 261 228 258 281 
Limes tone da- 13,221 11,878 18,183 12,936 12,722 
Marble. — ˙·¹ AAA da- rg 892 8 581 9,281 9,542 10,259 
Serpentinee VM 118 119 116 123 208 
ulfur: 
S content of pyr ite 21 tes e s 
uct, all source 9,849 20, 080 : 28,105 42,949 
Total- a ee d Aer 9,870 20,080 26,936 28,105 42,949 
Tale n cllc cuni 8 24,774 80,661 21,053 18,680 17,560 
MINERAL FUELS AND RELATED MATERIALS 
JJ C Spe ee LY SD 23,406 21,818 32,968 842 48,264 
Coal, bituminous — thousand tons 2,446 ,984 2,286 2,011 1,858 
By ee SUR ER ACR eR EEE RSENS eee: SUM 219 159 150 141 182 
Ges, natural 
Gross? Lc million cubic feet. 59,000 48,000 48, 49,000 ; 
Marketed ______.___________ do____ 042 43,526 43, 698 89,731 
Petroleum 
Crude thousand 42-gallon barrels_ — 1,150 874 847 855 748 
Refinery products: 
B So Ru LE LL do- 13,008 14,154 17,422 17,518 25,408 
Keros ene do- ae 98 86 61 282 
Distillate fuel oil |... . do... 20,769 19,792 21,898 21,972 23,852 
Residual fuel oli do 286 51,133 58,019 56,426 56,080 
ricants. ~~~ _ do- 802 70² 835 951 856 
Asphalt a ERTS 1,813 2,271 2,406 2,311 2,999 
ANNE ene nee Re RC T . 9 Pu 1,562 1,442 8,449 8,517 9,916 
Refinery fuel, losses and not 
T prid TX 24,201 25,000 27,000 21,000 80,000 
! do... 122,441 120,592 181,115 184,756 149,898 
1 Includes data available through July 2, 1986. 
Naphtha, solvent oil, and base 
*Includes liquefield petroleum dns ae jet fuel. 
TRADE 


The value of Taiwan’s exports in 1985 was 
estimated at $30 billion, and that for im- 
ports, $20 billion. The United States, Japan, 
and Hong Kong, in that order, continued to 
be Taiwan’s major trading partners. Ship- 
ments to the United States accounted for 
48% of total exports, followed by Japan, 
11%; Hong Kong, 8%; Canada, the Federal 
Republic of Germany, and Australia, 3% 
each; and the United Kingdom, 2%. In 
comparison, imports from Japan accounted 
for 28% of total receipts, followed by the 
United States, 24%; Saudi Arabia, 7%; the 
Federal Republic of Germany and Austra- 
lia, 4% each; and Kuwait, 3%. 

The values of metal products and basic 
metals exported were $1.7 billion and $689 
million, respectively. Exports of chemicals 
were valued at $1.3 billion; glass products, 
$179 million; cement, $103 million; and 
miscellaneous minerals, $7 million. The cost 
of fuels dominated imports. Receipts of 


crude oil were valued at $3.3 billion, and for 
coal, $522 million. Imports of chemicals 
were valued at $2.9 billion; basic metals, 
$1.9 billion; metal products, $153 million; 
metal ores, $178 million; miscellaneous 
minerals, $128 million; and industrial min- 
eral products, $121 million. 

Because it is resource poor, Taiwan im- 
ported raw materials to produce value- 
added goods for export. The largest export 
earners in 1985 were textile and wearing 
apparel, $8.1 billion; electrical and elec- 
tronic products, $6.4 billion; and transporta- 
tion equipment and machineries, $1.2 bil- 
lion each. 

On July 18, 1985, the Executive Yuan 
approved in principle to end the classifica- 
tion of gold and silver as foreign exchange. 
The Ministry of Finance was directed to 
study the changes in customs regulation 
and propose adjustments in duties affecting 
imports of gold and silver. 
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Table 2.—Taiwan: Exports and reexports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity 1983 1984 United 
States 
METALS 
Aluminum: 
Oxides and hydroxides |... 8,426 8,564 EOM 
Metal including alloys, all forma 18,508 15,396 711 
Chromium a deca or EE m 6 Pu 
Columbium and tantalum: M 
including alloys, all forms, E dus = 88 22 14 
r: 
tte and speiss including cement 
copper - ----—--------- 30 18 SO 
Sulfate 815 910 NOM 
Metal including all 
1 ux 
nwrou ht 
i ufacturesss _ 8,387 14,685 1,094 
Gold: Waste = nenne 8 aon 18 18 
Piel cast iron; related materials. 2 1181 680 
8 iron, re ma ; 

Ferroalloys ____.___...----~- 6,822 21 
Steel, primary form 250,617 107,728 104 
Semimanufactures.. thousand tons 1,846 1,852 201 

Lead: 
Ore and concentrate 2 15 TN 
%%/§»ö”ͤ ollm eim 21 MM 
Metal incl alloys, me i 3 16.241 16,046 83 
eg eret deci n uat 361 495 141 
Ore and concentrate m 20 kc 
Molybdenum: Metal including alloys, ali u 
forms ____________ ograma. _ 54 6,581 304 
Nickel: Metal including alloys: 
le. D EMEN TUERI es NER 1,423 1,825 Les 
Unwrought and semimanufactures — 116 51 3 
Platinum-group metals: 
Waste 50 oe 5 26 62 3) 
Metal including unwrought 
dis, E ako wrought - eal - 6,012 482 zd 
metals including | 
Tormi o Seer eee ae 1 23 ur 
Silicon, high-purity ~- ----------- 1 26 
ver: 
Ore and concentrate* 
ue, thousands_ _ me $3 dim 
T =~ swee = 7 Tg 1 = 
etal including alloys, unwrought 
and partly wrought . oe ounces. — 22,506 8,809 NS 
Bun n IE "RR 1,448 == 
Meta ey vat eR alloys, all ci 3 7-1 7 10 
Tungsten: : Metal including na 5 ic — 
Uranium and/or thorium: Metal inn — 
B ri alloys, all forms ____.___~— 66 187 70 
c: 
GY A eL LLL 2,982 2,848 67 
Blue Fw eS dc 138 865 — 
including alloys, all forms 1,863 2,002 296 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
bros Corundum, emery, pumice, 

JJ ee ene ae 5 14 2 
Artificial: Corundummnmnmn 329 426 € 
Dust and powder of precious and semi- 

precious stones includi su 
B j rum 1,462 2,844 139 

os and polishing Wheels and. 

IEEE ee I eet EAE 1,945 2,888 865 
i Pe ADD Seat A 81 100 SER 

Barite and wither ite 50 ae 
ilograma. _ 1,078 1,208 x 


Destinations, 1984 
Other (principal) 


Republic of Korea 2,551; Indonesia 

Hong Kong 6,716; Japen 4,625; Singa- 
185. 

indonesia 5; Saudi Arabia 1. 

Japen 4. 


All to Japan. 

Costa Rica 500; Singapore 144; Re- 
public of Korea 100. 

Japan 6,081. 


gaar 015 Singapore 8,996 
Hong Kong 8,354. n 


Thailand 94,1 MT; Japan 71,729. 
indonesia 1 9595 y Mailand 1,440; Paki- 
Malaysia 462, Japan 38,868; Singa- 
Japan 569; Saudi Arabia 246 ; Hong 


All to Indonesia. 

apan 18. 
Republic of Korea 6,650; Japan 6,477. 
Netherlands 242; Japan 98. 


All to Thailand. 
All to Zaire. 


Japan 6,227. 


Japan 1,819. 
Japan 42. 


Hong Kong 30; Japan 27. 
All to Japan. 
Philippines 17; Indoneesia 6. 
Malaysia 20. 
All to Japan. 
All to Singapore. 
Italy 4,437; Hong Kong 2,572. 
All to 3 of South Africa. 
Hong Song ac 

Nigeria 10. 
Japan 8; West Germany 5. 
Malaysia 54. 
Japan 2,011; Philippines 462; Thai- 

fand 178. id 


Japan 864. 
Japan 1,425; Indonesia 89. 


Philippines 5; Republic of South Afri- 
ca 4. 
Japan 370; Philippines 30. 
Italy 2,197. 
Thailand 499; Indonesia 412; Singa- 
1 328. 
to Thailand. 


Malaysia 643; Zaire 560. 
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Table 2.—Taiwan: Exports and reexports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 i 
a 9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cement thousand tons 4.056 8,467 1 Snape dl 1,434; Hong Kong 874; 
ysia 27 
Clays, crude - -—------------——--—- 805 974 _. Philippines 771 Japan 54. 
Diamond: 
Natural: 
Gem, not set or strung 
usand carats. — 8,380 27,990 165 Oman 26, 780. 
Industrial stones do- 1.615 180 180 
Synthetic: Gem, not set or ane 
do 5,500 34,420 3, 330 1 of Korea 15,385; Thailand 
Diatomite and other infusorial earth .. .. . 95 "e — — 
Sere od , fluorspar, related materials EM 26 NS Ha ng 1» ” Republic of Korea 4. 
Fertilizer materials: Manufactured: 
Ammonia . ~~ ~~~ 415 153 -- Thailand 184; Hong Kong 15. 
Nitrogenous - -- ----------——- 3,213 2,756 -— Japan 2,638; Thailand 100. 
Potassic _. ~~~ 10,250 6,600 oe to J open 
Unspecified and mie 168 37,803 2 Thailan 85,000. 
Graphite, natural .......------- 100 237 -- Japan 162; Indonesia 68. 
Gypsum and plasterõr 734 228 NA Indonesia 21 
Iodine .------------ kilograms. _ 1,500 1,700 -— Indonesia 1. 000; Philippines 450. 
esium compounds: 
ides and hydroxides 460 S 
— — EE ERE e 
eerschaum —_________ ilograma.. . ysia est German 
Mica, all form 416 295 -- Japan 90; ; New Zealand 67 United 
om 
ents, mineral: Iron oxides and 
ydroxides, processed... 195 2 -— Malaysia 1; Zaire 1. 
ious and semiprecious stones other 
pora ed kil 52,990 129,804 17,201 Hong Kong 19,725; Italy 14,857. 
atural . i ograms_ " : Hose di 0 y 
Synthetic do... 31,366 79,016 66,529 5480 ltal taly 4,521; Japan 3,926. 
Salt and brine 672 1,239 12 Beane 500; Hong Kong 400. 
Sodium compounds, n.e.s.: Sulfate, 
manufactured 13,657 33,168 -— Japan 9,100; Philippines 5,946; In- 
onesia 4,950. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 7,192 9,300 184 Japan 7,079; VO CIN of a 867 a 
5s Mbit JJ —n(' K 3 * Saudi Arabia 33,241; J apan 5 
omite, chiefly refractory- grade ,495 61 Japan 23,800. 
Gravel and ed rock |... 369,081 274,864 48 Japan 269, 799. 
Limestone other than dimension 718 157 es 65; Ho a 50. 
Quartz and quartz ite 112 135 Nm indon esia 83; ; Hong Kong 
Š Sand other than metal- bearing 290,282 213,933 -— Japan 271,452. 
Elemental: 
ce DAE native and 
produ MR PEE T 1,728 2,183 -- Indonesia 2,342; Philippines 281. 
Colloidal, precipitated sublimed . 105 219 -_ Indonesia 200. 
Sulfuric aciqſ - 635 1.298 -- Hong Kong 1,039; Australia 94. 
Talc, steatite, soapstone, pyrophyllite .... 1,823 1,007 — Indonesia 57 25 Singapore 126; 
Malaysia 101 
Other: 
CMG. te et ee 2,198 2,902 100 Japan 2,131; Malaysia 319. 
Slag and dross, not metal-bearing . _ — 78,339 82,686 8 Japan 65, 132; Philippines 16,212. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon blaceõ kk 4,170 5,691 Indonesia 3,874; Thailand 1,055; Re- 
public of South Africa 884. 
Coal, all grades e briquets 
thousand tons 30 17 -— Thailand 13. 
Coke and semicockke - 10,374 12,081 vs Indonesia 8,505; Philippines 1,150; 
Thailand 750. 
Peat including briquets and litter M 49 -- All to Japan. 
Petroleum, nai products: 
iquefied petroleum 
ousand 42-gallon barrels. . 15 m" 
Gasoline, motor .42-gallon barrels. — En 25 -- Japan 17. 
Mineral jelly and wan 787 1,157 — J span 535; Indonesia 346; Singapore 
Kerosene and jet fuel 
thousand 42-gallon barrels_ — 6,105 10,021 SM Japan 8 Singapore 2,784; Hong 
ng 588. 
Distillate fuel oil |... do 6,308 7,682 -- NA 
Lubricants_ — ~~~... do. _ 841 821 608 United Arab Emirates 92; Japan 40. 


r Revised. NA Not available. 

1Table prepared by Audrey D. Wilkes. 
May include other precious metals. 
Less than 1/2 unit. 
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Table 3.—Taiwan: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 
sf hae Other (principal) 
METALS 
Bear oe trate 86,806 1 All from Malaysia. 
concentrate za 
As 3 5,052 7,189 161 Japan 6,572. 
iu d ue E 25,766 6488 3,967 Aca B United 473; ublic of ia Afri- 
ca 
Un PFF 189,145 99,928 15,456 Republic of rais 
1 * 
Semimanufactures 28,187 22,801 840 Japan 11 045; Australia 5, 180. 
Arsenic: Oxides and acids... 811 492 .. France 882; Philippines 36. 
um: 
Ore and concentrate 1.751 8,514 aes Fhilippines 2,136; Republic of South 
hydroxides |... 2,181 2528 3% 1,222; It i 
Cobalt: Oxides and hydroxides — .. . - — — — 56 43 1 ium- urg 35 
and concentrate... 184,083 212,928 11,000 Canada à 195,698; Philippines 54,090. 
p FFC ae) 448 88 Japan 
ERO CEDE 80,441 84,016 23,717 Hong Kong 151 napa 1,585; 
Unwrought. - ------------ 64,006 91,134 3,428 2 1 Philippines 14,841; Peru 
Semimanufactures 44,528 52.877 1,666 27440 89,286; Republic of Korea 
Gold: l 
Bullion troy ounces. — 112,515 964,801 -- United Kingdom 434,038; West Ger- 
many 800,001; Switzerland 290 762. 
* including N unwrought 
thousand ounces... _ 1,088 1,677 989 Japan 646. 
Iron and steel: Mid p 
Iron ore and concentrate: 
roasted pyrite 
is 5,199 ) Austrailia 2,630; Brazil 2034; 
aan a roasted. -----------— 18,757 15,161 NA Philippines 15,000. 
De eee 735,515 577,658 854,777 Hong Kong 184,863; Japan 45,635. 
materials 223,693 217,749 817 Brazil 185,775; Japan 72,399. 
Ferroalloy 10,641 15,767 170 blic of South Qm 9,099; 
ilippines 1, 
Steel, forma 182,701 279,819 89 of Korea 52,995; Brazil 
a Br 964 Zimbabwe 2,71 
Semimanufactures 
thousand tons 1.189 1.827 80 Japan 1,147. 
Ore and concentrate 228 11 5 Philippines 
Oxides LLL 2222222. 3,285 2,959 5 Australia 2050 Mexico 260. 
Metal including alloys: 
De ee 48,215 56,778 26,242 je ce ri Arabia 7,429; Kuwait 5,534; 
Unwrought ... ...-.------ 17,540 11,596 55 Australia 7, ,043; Japan 3,852. 
Magnesi Metal including alloys, ali ui 85 1 
um: 
32 d 8 836 181 Norway 359; France 273. 
Ore and concentrate 106,195 97,160 = of South Africa 42,535; 
Oxides 1,969 176 O Jan Nö, Singapore 252, Republic of 
—— — — — — — — — — — —— a aO f 9 a 7 
South Africa 
F sri — — Q France $; Republic of South Africa 5. 
—— (€ Belgium-Luxembourg 131; J 
Molybdenum: Metal inet alloys, ali SENS 
„ St ERU 71 90 80 Japan 7. 
Nickel: 
Matte and speiss 429 1,949 — All from Canada. 
Metal incl alloys: 
TOXIN CR 183 136 118 Si 12. 
Unwrou ght 4,060 4,497 18 Canada 2.656; Norway 700; Finland 
Semimanufactures |... 268 399 57 Australia 106; Japan 66; Canada 51. 
Platinum-group metals: 
and concentrate* 
value, thousands. _ $5 $33 -- United Kingdom $32. 
Metals including alloys, 5 
and partly wrought 
thousand troy ounces. — 57 80 17 Japan 52. 


See footnotes at end of table. 
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Table 3.—Taiwan: Imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 > AE 
ty guma Other (principal) 
METALS —Continued 
Rare-earth metals incl all all 
forms Oe ee. 100 150 @) Japan 113. 
Selenium, elementall 48 9 ~- Japan8. 
Silicon, high-purity y 1,271 1,634 56 Norway 504; Canada 405; Spain 186. 
Waste and sweepings* 
Metal including sites 5 id nns 
includi oys, un t 
and partly wrought 
ounces. _ 1,264 5,720 3,820 Japan 1,146; West Germany 485. 
Tin: Metal including alloys, all forms 1,899 2,575 18 Malaysia 1 l 116; Hong Kong 465; 
Titanium: Oxides 9,436 10,302 222 sapen 5,836; West Germany 2,944; 
ustralia 1,321. 
on and concentrate ____------- 84 à (4) 
Metal incl alloys, all forma 85 48 4 Japan 38. 
Uranium and/or thorium: Oxides and 
a compounds 99 12 Japan 6; France 5. 
c: 
Oxides _ ------------------ 201 280 34 Japan 189; Republic of Korea 68. 
Blue pow-derr᷑ 585 231 a) Netherlands 119; Greece 47. 
OMM EE 43,101 13,322 9,089 West Germany 913; United Kingd 
Be el pa ae oe ‘ ; ; Uni om 
£ 577; Australia 549. 
Unwrou ght 65,158 51,585 106 Australia 1078 Canada 13,053; 
mi manufacture 792 953 4 Japan 803. 
Other: Ashes and residues 14,004 22,883 8,545 Australia 5,157; Japan 2,889. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
J); ! Se RUE E lE 2, 685 3,240 466 Japan 2,41 
Artificial: Corund um 8,360 9,740 40 un rw 601 Brazil 3,107; Hong Kong 
Asbestos, crude________________ 37,939 31,764 851 Canada 20,115; Republic of South 
Barite and witherite_____________ 2,867 7,914 __ Mainly from Thailand. 
Boron materials: 
Crude natural borates 1,569 1,474 -- Notherlands 838; Japan 636. 
Oxides and acids 1,491 1,266 1,201 Ja 25; France 21. 
Brom ines. 45 57 56 NA. 
pace MER ce ae 8 1,362 1,108 68 Denmark 680; Japan 216. 
tonite _________________ 9,396 14,40 12,469 Japan 1,123. 
Fire cla 830 947 16 Japan 543; Pong Kong ng 300. 
Kaolin n nus ß 8 58,509 82,337 35,377 Mala 14.5 9278 Hong Kong 11,391; 
Unspecifiedcdcdcl 124,044 142,106 5,489 Hong Kove i 13 660; Japan 43,310; 
Cryolite and chiolite. --- -----—— 85 148 __ All from Denmark. 
Di m j: 
a 
Gem, not set or strung 
carata_ — 1,515 80 -— Hong Kong 66. 
Industrial stones da- 8,380 175,535 10 Canada 175, 000; Japan 510. 
Gem, not set or strung do 200 395 310 
Industrial stones do 700 15,480 80 Republic of Korea 18,605; "em 
Diatomite and other infusorial earth .. _ _ 8,143 4,692 2,995 Japan 1,407. 
Feldspar, fluorspar, related materials 99,169 110, 482 601 Ec 3 1 ; Japan 26,998; Hong 
Fertilizer materials: Manufactured: 
Nitrogenouns 135,942 171,290 10 Saudi Arabia 158,865. 
Phosphatic __-______________ 3 20 18 Japan 1. 
ee C E 186,908 002 Canada 112,850; rae mage 
nspecified mixed 11, 15,581 14, West Germany 659 
Graphite, natural |... 10,957 6,574 7 ay ep pak oh of are As Ta 900; 
Gypsum and plaster 349,224 332,696 669 Thailand 244,124; Australia 48,680; 
Japan 85,826. 
1 Dco 12 19 1 Japan 18. 


See footnotes at end of table. 
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Table 3.—Taiwan: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 : "n 
pines Other (principal) 
INDUSTRIAL MINERALS —Continued 
esium com 
ae re and 1 7,327 7,454 43 6,919. 
, Other mer ME SER 8 17,136 20,264 E 18, 710; Malaysia 5,480. 
Crude including littings and waste 224 294 1 Japan 124; Singapore 118; India 51. 
Worked including agglomerated split- Pre E 
—„ 4 204 208 8 Japan 172. 
Phosphates, cruds 228,636 867,089 23,445 Jordan 215.590; Morocco 65,683. 
Phosphorus, elemental ----------- 885 1,187 806 En South Africa 541; Nether- 
iore ,CRUdÉ — ee Lc 42 -- Japan 7. 
Iron oxides and hydroxides, 15,814 17,151 Japan 14,129; West Germany 1,896. 
Natural 2.158 2985 132 Brasil 1,137; Republic of South Africa 
Synthetic _..__.__________- 30 27 6  Italy16. 
Salt and brine - --- -- --—---— 584,903 711,505 23 Australia 711,384. 
Sodium compounds, n.e.s.: Carbonate, 
manufacturgcdl 14,098 15,681 15,680 NA. 
Stone, sand and gravel: 
i i Crude and partly 
worked blk 84,078 52,168 80 India Aura Italy 11,440; Republic of 
Dolomite, chiefly refractory uu 1,283 2,444 17 Japan 1, 1315 United Kingdom 540. 
other than dimension zz 5,425 1,940 NA Mainly? from Japan 
Quartz and quartzite. _________- 824 818 8 Sweden 815; Japan 291; Hong Kong 
Sand other than metal- bearing 8,087 15,628 29 Australia 7,882; Malaysia 6,300. 
Crude including native and 
D «AREY ARES nào Senne sah urn tre, 
= * » , Ja 
FF 80,271 535 132 Phili ines 55,526; Ja Jap n 26,565. 
Talc, steatite, soapstone, pyrophyllite 6,662 9,215 1,098 Re on Japan 2,490; 
Vermiculite 589 302 ue Republic of South Africa 252 India 
Other: 
Gd ——— cies 116,912 188,780 998 Republic of Korea 111,250; Japan 
Slag and dross, not metal- bearing 23,710 6,862 70 Japan 6,610. 
MINERAL MATES AND RELATED 
Asphalt and bitumen, natura 105 71 71 
Carbon blaeõeknknkn 882 4,133 992 E jaa Japan 985; West Ger- 
Coal, all grades including briquets 
th d tons. - 6,510 7,684 2,144 a 8, 1688 ; Republic of South 
Coke and semicoke. __ --—-------- 99,465 203,000 (*) Mainly? kom Ja 
Peat including briquets and litter 86 144 () Finland 128. N 
Petroleum: 
thousand 42 gallon barrels. .. 187,487 180,861 _. Saudi Arabia 64,899; Kuwait 24,597; 
United Arab Emirates 18,542. 
Refinery products: 
Liquefied petroleum gas 
static 3,888 5,001 -- Saudi Arabia 8 Kuwait 839. 
Mineral jelly and wax — do- 90 102 Japan 54; Brazil 23 
Distillate fuel olli 8 5.276 9,622 8,714 Singapore 735 
Lubricants... .... arm 450 483 154 Japan 217 
Nonlubricating oils. . da- 90 87 29 Japan 45 
Petroleum coke ....... FIOR 822 298 291 Japan 7. 
i Not available. 
1Table prepared by Audrey D. Wilkes. 
WLess than 1/2 unit. 


*May include other precious metals. 
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COMMODITY REVIEW 


METALS 


The large industrial firms in Taiwan 
were Government enterprises. State-run 
metal producing, processing, and consum- 
ing operations included China Steel Corp., 
Taiwan Aluminium Corp. (Talco), Tang Eng 
Iron Works Co. Ltd., Taiwan Metal Mining 
Corp. (TMMCO), Chung Hsin Electric & 
Machinery Manufacturing Corp., Metal In- 
dustries Development Center, Taipei Iron 
Works, Taiwan Machinery Manufacturing, 
China Shipbuilding Corp., and the Central 
Mint of China. Jurisdiction over the energy 
sector was exercised by the Chinese Petrole- 
um Corp, China Petrochemical Develop- 
ment, and Taiwan Power Co. (Taipower). 
Other Government enterprises included 
Kaohsiung Ammonium Sulfate Corp., Tai- 
wan Alkali Co. Ltd., Taiwan Fertilizer Co. 
Ltd., and Taiwan Salt Works. 

In 1984 and 1985 calendar years, there 
was no mine output of metallic ores. Tai- 
wan's primary metal industry was limited 
to copper, iron and steel, and nickel, all of 
which require imported raw materials. 
Steel scrap was generated by the country's 
large ship scrapping facilities. Production of 
refined secondary lead was from imported 
scrap and storage batteries. Doré bullion 
was recoverod from the anode sludge in the 
electrolytic refining of copper. 

Aluminum.—Production of aluminum at 
Talco’s 50,000-ton-per-year smelter in 
Kaohsiung ceased in 1982. Negotiations 
during 1983-84 to reopen the plant as a joint 
venture with Aluminum Co. of America 
were not fruitful. Subsequently, the Gov- 
ernment assumed Talco’s debts and placed 
the plant under the management of China 
Steel. Talco continued limited operation of 
its two rolling mills. In 1985, Talco produced 
about 6,000 tons of aluminum sheet and 
1,700 tons of foil from imported ingot. 

Copper.—While offers to sell TMMCO’s 
50,000-ton-per-year refinery at Juifang near 
Keelung were unsuccessful during 1983-84, 
the refinery continued operating through- 
out the period. In 1985, the Government 
assumed TMMCO’s debt and placed the 
refinery under the management of Taipow- 
er. During the year, the refinery was oper- 
ated at 93% capacity, producing refined 
copper and byproduct gold and silver from 
anode slimes. TMMCO used imported con- 
centrate primarily from Canada and the 


Philippines for refinery feedstock. 

Iron and Steel.—China Steel advertised 
tenders to expand its annual steel capacity 
at Kaohsiung from 3.2 million tons to 5.7 
million tons. The expansion was planned to 
include the addition of a blast furnace with 
a capacity of 6,400 tons per day, two 150-ton 
oxygen converters, a 2.4-million-ton-per- 
year continuous slab caster, and a 400,000- 
ton-per-year annealing line. Other facilities 
included coke ovens and a sinter plant. 
Companies from Japan, the. United King- 
dom, and the Federal Republic of Germany 
submitted bids for various equipment and 
components. 

China Steel operated the country's only 
integrated iron and steel facility. China 
Steel was able to produce 461 types of steel 
products and held 5 domestic and interna- 
tional patents each in steelmaking technol- 
ogy. It was also one of the most profitable 
steel producers in the world. There were 
also about 100 small operations in Taiwan 
with an aggregate annual steel capacity of 
2.8 million tons; these operations produced 
about 1.6 million tons of steel. 

Tang Eng operated a 130 ,000-ton-per-year 
stainless steel plant in Kaohsiung. Stainless 
Steel slabs produced by Tang Eng were hot 
rolled by China Steel and returned for cold 
rolling. Stainless steel output was consumed 
by Tang Eng and other domestic fabricators 
of stainless steel manufactures. 

Nickel.—Talent Metals Corp. operated a 
7,000-ton-per-year nickel smelter at Kao- 
hsiung. Talent Metals was a joint venture 
between Inco Ltd. of Canada (30% equity 
ownership) and Taiwanese interests. Nickel 
oxide was imported from Canada to produce 
shot and pig. Tang Eng was the major 
customer for the nickel produced by Talent 
Metals. Sixty percent of Tang Eng’s produc- 
tion capacity was nickel-based stainless 
steel. 


INDUSTRIAL MINERALS 


Taiwan produced a limited variety of 
industrial minerals. State-owned operations 
accounted for all of the output of salt from 
evaporites in the coastal region around 
Chiayi, Kaohsiung, Tainan, and Tainan 
City. Mine production of gypsum ceased in 
1984, which was formerly a state-run oper- 
ation. Private companies accounted for all 
of the output of asbestos, chiolite, clays, 
feldspar, gem stones, mica, serpentine, and 
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talc. Production of each was insignificant by 
world standards. All of the asbestos output 
was from Hualien; chiolite from Hualien, 
Ilan, Miaoli, and Nantou; clays from Hsin- 
chu, Hualien, Ilan, Kaohsiung, Keelung, 
Miaoli, Nantou, and Taitung; feldspar from 
Hualien and Ilan; gem stones from Hualien 
and Kaohsiung; mica from Hualien and 
Taitung; serpentine from Hualien, Ilan, and 
Taitung; and talc from Hualien and Ilan. 

There were both Government and private 

operations for the production of coal, dolo- 
mite, limestone, and marble. Private com- 
panies accounted for 95% of the output of 
coal, 5196 of the dolomite, 9895 of the 
limestone, and 9295 of the marble. Over 
98% of the sulfur was recovered from oil 
refining at Kaohsiung by Chinese Petrole- 
um. 
Cement.—During the past 5 years, annu- 
al production of cement averaged 14 million 
tons from 11 companies operating 17 plants. 
Close to 75% of the output was domestically 
consumed and the remainder exported. All 
of the large producers had captive lime- 
stone quarries while only the small plants 
purchased limestone. 

The Government has encouraged indus- 
try to diversify in order to ensure financial 
stability during recessionary periods. Tai- 
wan Cement Corp., the country’s largest 
producer, was to manufacture precision op- 
toelectronic devices in a joint venture with 
a U.S. company. 

Fertilizer Materials.—Lacking indige- 
nous resources, Taiwan imported phosphate 
primarily from Jordan, Morocco, and the 
United States and potash from Canada, 
Israel, Jordan, and the United States. The 
fertilizer industry was dominated by two 
large Government-run companies. The val- 
ue of total fertilizer output in 1985 was $242 
million, down 1296 from that of 1984. Pro- 
duction was about 1 million tons per year. 
Virtually all of the output was domestically 
consumed with less than 2% exported. 

Taiwan Fertilizer switched to naphtha as 
a feedstock for the preduction of ammonia 
and urea. Hitherto, Chinese Petroleum was 
providing natural gas for fertilizer produc- 
tion. By utilizing the naphtha, the drain on 
natural gas demand was diverted to other 
users. 

Titania.—Formosa Plastics Group ap- 
plied to the Ministry of Economic Affairs 
for permission to construct a 30,000-ton-per- 
year titanium dioxide plant. Formosa Plas- 
tics has signed a draft agreement for techni- 
cal cooperation with Kerr-McGee Chemical 
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Corp. of the United States for the $100 
million project. In August 1985, the Minis- 
try approved the application of E. I. du Pont 
de Nemours & Co. Inc. for the construction 
of a 60,000-ton-per-year titania plant. Du 
Pont's plant, estimated to cost $160 million, 
was to be in the Changpin Industrial Park 
in Changwa County. The domestic consump- 
tion of titania was 30,000 tons per year, 


Which was met through imports. The pro- 


posed surfeit in supply was to be exported.* 
MINERAL FUELS 


Taiwan produced insignificant quantities 
of fuel from domestic resources. Coal pro- 
duction was less than 1.9 million tons in 
1985; crude oil, about 118,000 kiloliters; and 
associated natural gas, a little more than 
ll billion cubic meters. Total supply of 
energy was 38 million kiloliters of oil equiv- 
alence, of which imported fuels accounted 
for 28 million kiloliters. Crude oil accounted 
for 73% of the imported fuels; coal, 20%; 
and petroleum products, 7%. Domestic out- 
put of energy totaled 10 million kiloliters of 
oil equivalence. Nuclear power accounted 
for 60%; natural gas, 14%; coal, 18%; hydro- 
power, 10%; and oil, 3%. 

Total energy consumption was 33 million 
kiloliters of oil equivalence. The largest 
consumer was the transportation sector, 
which accounted for 12%, followed by chem- 
icals, 10%; industrial mineral products and 
metallic products, 9% each; energy, 7%; 
miscellaneous manufactures, 5%; agricul- 
ture, 4%; timber, 3%; food, 2%; textiles, 2%; 
mining, less than 1%; and other, the re- 
mainder. 

Coal.—Annual coal preduction has stead- 
ily decreased from 3.2 million tons in 1976 
to 1.9 million tons in 1985. In 1976, there 
were 184 mining operations: 2 Government 
operations, producing 64,000 tons, and 182 
private operations, producing 3.2 million 
tons. In 1985, 2 Government mines produc- 
ed 12,500 tons, and 125 private operations, 
the remainder. Mine production from Tai- 
pei Prefecture accounted for 5895 of the 
total output, followed by Keelung 1396; 
Miaoli, 12%; Hsinchu, 7%; Taoyuan, 6%; 
and other, 4%. 

Because of a series of mine disasters in 
1984, the Government adopted stringent 
safety regulations and shut down 40 mines. 
In June 1985, an explosion in the Hai Shan 
Mine claimed 7 lives and injured 22. This 
disaster renewed outcries from upgrading 
mine safety to totally shutting down the 
industry. Meanwhile, the Government was 
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reducing subsidies to private coal mine 
operations and seeking ways to retrain 
miners laid off by closures. 

Oil and Natural Gas.—The state-owned 
Chinese Petroleum and McDermott Inter- 
national Inc. of the United States will 
undertake the joint development of the 
CBK Gasfield off the coast of northwest 
Taiwan near Hsinchu. Drilling will be car- 
ried out with the assistance of Vetco Off- 
shore Inc. also of the United States. Steel 
plates used in the pipeline were being 
produced by China Steel. Steel-pipe under- 
water stanchions and portions of the drill- 
ing towers were being manufactured by 
China Shipbuilding Corp. Development of 
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the CBK Gasfield was expected to be com- 
pleted by August 1986. The field was ex- 
pected to begin yielding 1.5 million cubic 
meters of natural gas per day by January 
1987. This was Taiwan’s first attempt to 
exploit offshore deposits of fossil fuels.* 


1Physical scientist, Division of International Minerals. 
necessary, values have been converted from 
New Taiwan dollars (NT$) to U.S. dollars at the rate of 
NT$40.23 = U8$1.00 in 1985. 
Council for Economic Planning and Development (Tai- 
pei. Industry of Free China. V. 65, No. 2, Feb. 1986, pp. 52- 


‘Industry Development and Investment Center (Taipei). 
Taiwan Industrial Panorama. V. 18, No. 9, dass 1985, p. 1. 


Council for Economic Planning and Deve n d 
pei). Industry of Free China. V. 64, No. 6, Dec. 1 
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The Mineral Industry of 
Thailand 


By Gordon L. Kinney! 


Thailand’s mineral industry generally re- 
mained stagnant in 1985 as a sharp decline 
in the production of tin, Thailand’s most 
important nonfuel mineral, was barely off- 
set by increased preduction of other miner- 
als, particularly lignite and zinc. The value 
of mineral production increased slightly 
from that of 1984 to $412 million? as world 
mineral prices generally remained de- 
pressed. 

Thailand produced 36 minerals and 3 
fossil fuels in commercial quantities. Low 
world prices for several of the important 
minerals continued to affect the output. The 
country ranked high among market econo- 
my countries as a producer of tantalum 
(first), tin (third), and fluorite, barite, and 
tungsten, in the top 10 worldwide. It also 
produced domestically important amounts 
of antimony, condensate, crude oil, glass 
sand, gypsum, iron ore, kaolin, lead, lignite, 
limestone, manganese, natural gas, and 
zinc. 

It has been the Government’s policy to 
get the best value from production and use 
of nonrenewable resources. As such, the 
forthcoming Sixth National Economic and 
Social Development Plan, which is to begin 
in 1986, emphasizes the following develop- 
ment strategy: (1) more efficient mining and 
processing to produce more marketable 
mineral products at high recovery rates; (2) 
better market awareness and capability for 
export-oriented minerals; (3) more promo- 
tion incentives for industrial minerals; (4) 
more Government research to support the 
industry; and (5) stress on technology trans- 
fer in all forms at all levels.“ 

Foremost in economic importance in the 
Thai mineral industry was the continued 
favorable development of mineral fuels. 
Production of natural gas surpassed de- 


mand for the first time, and a number of 
offshore gas wells had to be capped while 
industrial demand catches up. Small on- 
shore oilfields contribute significantly to 
Thailand’s needs. Development of large lig- 
nite deposits in the north continued. Lignite 
for electric power generation was scheduled 
for major increases in coming years, and 
industrial use of lignite began to take on 
more importance. Commercial production 
of zinc metal from the Tak refinery should 
make Thailand self-sufficient when design 
capacity is reached. 

A major mineral that was not being 
utilized but had great potential was the 
potash deposits interbedded in the exten- 
sive rock salt layers of the Khorat Plateau. 
These are the only known potash deposits in 
South and Southeast Asia. Detailed explora- 
tion was under way by at least one compa- 
ny. Development of these deposits will be 
very costly; financing could be the inhibit- 
ing factor. 

Of less economic significance to Thailand 
but of considerable worldwide publicity was 
the collapse of the International Tin Coun- 
cil’s (ITC) price support system in October. 
Thai miners had long been agitating for 
lower tin taxes. Suspension of world tin 
trade and the drop in price finally forced a 
significant lowering in tin taxes. The ITC’s 
production quota had been causing a hard- 
ship on the Thai tin industry for several 
years. However, while important to thou- 
sands of tin miners, tin exports were no 
longer as important to the Thai economy as 
they were in past years. In 1980, tin exports 
rated fourth in export value after rice, 
tapioca, and rubber. In 1984, tin exports 
dropped to eighth in value, accounting for 
3% of Thai exports, and were expected to be 
ninth in value in 1985. 
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Development of the minerals sector has 
been an important goal in Thailand’s eco- 
nomic plan. The potential for considerable 
expansion exists and if properly developed 
could contribute to lowering d’s 
high balance-of-trade deficit. The best po- 
tential appears to exist in potassium and 
nitrogen fertilizer, gas- and oil-based petro- 
chemicals, gas-based iron and steel, and 
deep offshore tin mining. 

In 1985, gross domestic product (GDP) 
growth was estimated to be 4% in real 
terms, compared with 6% in 1984. A good 
deal of the growth was attributable to 
ongoing energy, infrastructure, and con- 
struction projects. Although 1985 growth 
was respectable, it did not yield improve- 
ments in individual welfare that such 
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growth would yield in a developed economy. 
Growth was projected to decline further in 
1986. Most of the decline in national 
growth resulted in the agricultural sector. 
Exceptionally low world prices for Thai- 
land's major commodities depressed farm 
incomes and squeezed profit margins for 
everyone trading in agricultural products. 
Since agriculture was the biggest single 
sector of GDP, low world farm prices affect- 
ed the export-oriented economy extremely 
hard 


Other major reasons for Thailand's lower 
economic growth were external including 
low growth rates in industrialized coun- 
tries, growing global trade protectionism, 
and the fluctuating value of the U.S. dollar. 


PRODUCTION 


The value of mining output increased 
during the year with lignite, limestone, 
fluorite, and zinc leading the major miner- 
als. The value of tin concentrate, however, 
dropped from $271 million in 1984 to $195 
million in 1985. Lignite output more than 
doubled in 1985, while iron ore, lead ore, 
and gypsum production increased to a lesser 
extent. The fossil fuels also increased in 
value and importance to the economy. Nat- 
ural gas production increased such that 
supply outpaced demand and a number of 
production wells in the Gulf of Thailand 
had to be shut in until the Thai industrial 
sector can develop more uses for gas. Thai- 
land completed its first full year of zinc 


metal production, which eliminated expen- 
sive imports of the past and saved $17 
million in much needed foreign exchange. 
At full production, the plant is expected to 
save about $40 million at current zinc 
prices. Annual cement capacity reached 9.4 
million tons in 1985. Several new kilns were 
under construction and capacity could 
reach 12 million tons per year by 1989 if the 
old kilns are retained in service. Fertilizer 
development continued to move forward at 
a glacial pace. High costs and difficulty in 
financing projects were the main reasons 
that nitrogen or potash fertilizers have not 
been made from domestic materials. 


Table 1.—Thailand: Production of mineral commodities! 


(Metric tons un] " ; ified) 
Commodity 1981 1982 1983 1984 1985P 
METALS 
Antimony: 
Ore and concentrate 
Gross weiggnt! 2,820 1,567 2,808 4,636 2,917 
Metal content? _________________ 1,199 666 1,198 1 970 1,240 
Metal, smelter ____________________ 86 28 13 Pe 185 
spl ey tantalum ores and concentrates, 
we 
Columbite and tantalite ______________ 49 39 549 477 268 
Stuverite (mixed columbite-tantalite 44 10 215 30 ies 
Iron and steel: 
Iron ore: 
Gross weight __________________ 62,472 26,750 40,304 60,670 93,800 
Iron contenu 84,360 14, 718 22,167 33,369 51,590 


See footnotes at end of table. 
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Table 1.—Thailand: Production of mineral commodities' —Continued 
Commodity 1981 1982 1983 1984 1985 
METALS —Continued 
Iron and steel —Continued 
Metal: 
HCC A naaa 10,810 6,888 159 ee aes 
iai es oys: a 
erromanganese ____________— MES ae arde a 
oo RUE ca AE — 280 ae TES settee ET 
Crulle 300,000 312,158 249,900 380,971 441,082 
Semimanufactures (selected): 
cH 109,711 229,203 885,000 281,984 819,802 
Galvanized iron sheets 151,620 126,890 128,679 182,455 128,681 
Tinned plates 18,834 62,221 13,119 91,974 68,175 
Mine output, metal content of 42.596 Pb concen- 
p aes ee ee ES 17,288 18,580 21,015 16,662 46,245 
Metal: Ingot, secondary... --— 548 929 8,174 6,198 7,536 
Manganese ore: 
Chemical-grade, over 75% MOI. 5 12 . 8 27 
Battery- and chemical- grade, 75% MnO . 5,205 8,898 4,804 6,110 8,930 
Metallurgical-grade, 46% to 50% MnOs_ — __— 5,701 4,948 1,906 2,571 455 
TOL]... nune ee 10,917 1,158 6,710 8,695 4,412 
Monazite concentrate, gross weight 107 162 277 298 245 
onazi onm weight 
, Xenotim 33 - JJ Sg eae a ES 45 46 88 28 24 
Mine output, metal content $1,474 109 19,943 21,960 16,864 
Metal, ter, primar 636 25,479 18,467 19,729 17,996 
Titanium: Ilmenite concentrate, gross weight 81 1 205 586 488 
ira regit on 2.848 1,661 1,092 1,439 1187 
Toss WOIgNT ....  — — — — — 9 9 9 ? 
5 contenkk ek 1.209 855 562 74¹ 586 
c: 
Mine output, gross weighntk us n Lut 147,993 216,909 
Mié output natal coment 3) Mos me em 41,438 585 
Metal, smelter, primar n3 PN E Q3) 62,108 
Zirconium ore and concentrate, gross weight 104 196 199 290 878 
INDUSTRIAL MINERALS 
REEE E ie AA ri Ld Dx 807,046 $80,948 187,487 174,918 280,970 
Cement, hydraulic... _- thousand tona _ 6,268 6,609 7,263 8,240 *8,200 
N PN dE 3 1.856 2,200 4,960 2,520 7,988 
7öCôĩ˙ Th ORC Ber Re Bm oe n 14,086 17,846 86,350 58,616 106,704 
1 (dick ite ~~ -- 450 EN — um — 
JJ. cC NOME ES 128: 80 425 471 410 
Feldopeite COPI E EE ĩͤ UP NUN 24,248 19,826 47,908 74,404 104,892 
Fluo 
Crude mine output: 
Ji RM eR 157,811 176,084 159,959 230,228 059 
Low-grade -------------------- 118,667 106,609 N, 716 64.940 91,500 
Total 2l num LIC 270,978 282,698 237,675 295,168 854,559 
Salable 
Aci grade (benefici (beneficiated low-grade)... — 55,181 81,024 j 51,151 85,840 
speed oa e ere ELE EE 187,811 176,084 150,959 230,228 263,050 
JJ eee ee on ee 212,492 257,108 206,648 287,379 298,899 
Graphite. io oe a 1 630 z 
)))). EE E A 540,8 758,483 760,361 1,110,660 1,273,459 
rn te rock, cru[dnl, ak 2,610 4,265 5,1 3, 4, 
JJ ĩ˙¹iA a c ME 11,000 11,100 5,679 9,850 12,786 
Other. ee cl A ee eS 165,000 165,000 165,000 165,000 000 
Sand, silicooa g LLL 2L cL LLL 76,330 116,094 166, 781 157,571 
9/§·Ü—˙di 8 2,825 1,020 1,871 1,272 1,040 
Dolomittekk «4 7,610 9, 662 1,927 10,364 16,160 
Limestone for cement manufacture onl 
tons_ _ 5,486 6,371 8,936 9,223 9,845 
Marble ~~~ 8,016 9,311 26,428 87,927 21,479 
Marl for cement manufacture only 
thousand tons 1,781 458 aon "ee M 
qure not further described |... 20 7,581 15,159 20,687 27,305 
e for cement manufacture only 
tons_ _ 1,124 1,248 1,200 1,564 1,448 
Talc and related materials: | 
Pyrophyllite -—-—---------------—- | 10,970 19,989 18,875 26,851 002 
CJ777;ö˙öĩ5ç 665 2.009 1,278 628 1.476 


See footnotes at end of table. 
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Table 1.—Thailand: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984 1985P 
MINERAL i AND RELATED MATERIALS 
Coal: Lign itte thousand tons 1,686 1,964 1,866 2,337 5,146 
Nat gas ape production) 
million standard cubic feet NN 41,036 56,162 85,506 183,000 
Petroleum: 
Crude thousand 42-gallon barrels_ *100 43 882 2,401 5,987 7,590 
Natural gas condens ate do ne NA 2,379 3,008 *4,000 
Refinery produce . 
Gasoline do— 11,558 12,366 13,365 12,620 *14,000 
Jetfuel eh Ls do... 5,941 5,648 275 432 7,000 
Keros ene do 2,298 2,277 2,725 1,589 2,000 
Distillate fuel oil ..... do.. 17,881 17,879 19,198 17,409 €17,000 
Residual fuel oil .. do. __— 17,018 15,201 13,591 15,494 *16,000 
Liquefied petroleum gas... do____ 780 1,255 1,484 1,541 e2 000 
Naphtha ~- ------—------—- o — 1,275 *1,300 Q3 "n I 
eee Sinn 5 ME 854 $900 Q SS = 
finery fu osses an 
e ae TIE *1,740 *1,710 €1,700 2,671 *2,000 
TT do____ 59140 58,536 " 58,288 57,706 *60,000 


PPreliminary. Revised. NA Not available. 


*Estimated. 
Includes data available through July 23, 1986. 
3Excludes columbium- and tantalum-bearing 
tantalum. 
*Revised to zero. 
*Includes natural gas condensate. 


tin slags, which make Thailand the world's largest source of newly mined 


TRADE 


Much of Thailand's mineral industry was 
based on exports of crude and processed 
ores. The major exceptions were tin and 
zinc metal. Tin exports increased marginal- 
ly in 1984 then declined about 4% in 1985 
because of the ITC controls and the October 
tin crisis. A corollary of the tin export 
controls was the apparent increase in tin 
smuggling. Between 5,000 and 10,000 tons of 
tin concentrate was believed to have been 
smuggled out of the country in each of 1984 
and 1985. Some Thai sources estimated that 
the amount was considerably higher than 
that in 1985. Tin exports accounted for 
about 82% of annual mineral export value 
through 1982, but the percentage dropped 
subsequently because of ITC quotas. In 
1984, the percentage was 74% and fell even 
further in 1985 to 70%. 

Several mineral exports remained im- 
portant but were overlooked because of the 
tin market publicity. Thailand has been the 
world's major source of tantalum, exported 
in several forms of tin smelter slag. These 


exports were scheduled to stop 12 months 
before the projected opening of a domestic 
tantalum processing plant under construc- 
tion in Phuket. The plant was structurally 
complete by yearend, and slag exports 
should have declined or been stopped dur- 
ing 1985. 

Antimony, barite, columbium, metallur- 
gical- and acid-grade fluorite, and gypsum 
exports increased significantly in value in 
1984. Construction on a new ex- 
port-oriented feldspar mine was begun in 
1985. It is designed to produce 27,000 tons of 
feldspar and 10,000 tons of quartz per year. 
The output from the natural gas separation 
plant has produced more condensate than 
can presently be used, so the surplus was 
exported on a temporary basis. Plans for 
exporting liquefied natural gas were still 
being discussed at various levels of govern- 
ment and with private industry. The grass- 
roots project would require an investment 
of several billion dollars and, realistically, 
was several years away from the start of 
construction. 
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Table 2.—Thailand: Exports and reexports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
forma = Metal including alloys, all 


Iron and steel: Metal: 
§⁰˙ - ³ A E 
Pig iron, cast iron, related materials 

kilograms 


Oxi dees 
* P 5 
aste and sweepings .... kilograms_ — 
Metal including alloys, unwrought 
and partly wrought 


9 
Metal including alloys, all forms 
INDUSTRIAL MINERALS 


Abrasives, n.e.s.: Grinding and polishing 
wheels stones 
Barite and witherite 33 


ond: 
Gem, not set or strung____ carata .. 


Unsorted_____________ do 
Diatomite and other infusorial earth _ _ _ 
Felds 


Precious and semiprecious stones other 
pre diamond: 


Stone, sand and gravel: 
Dimension stone: 
Crude 


Dolomite, chiefly refractory- grade 
Limestone dur. than dimension Me es 


Sulfur: Elemental „ 
Talc, steatite, soapstone, pyrophyllite 


See footnotes at end of table. 


1983 


87 
205,443 


172,786 
49,115 
373 

153 
12,621 
435 
183,002 
491,127 


103,502 
180 
47,482 


1984 


1,220 
5,491 


15 
105,453 
10,651 
42,004 


4,100 
*36 


205,557 
87,327 
119,784 
4,030 
16,982 


903 
230,137 


779,708 


138,337 
404 
52,971 
232 


United 
States 


4 
91,431 


Destinations, 1984 
Other (principal) 


187. 
Re Ropublie af Koes 9; Belgium 
embourg 753; France 310. 


bios Japan 16 pe 80. 
7,500; Philippines 1,000. 


Japan 3,101. 

All to Singapore. 

Iran 13522 860; Japan 12,925; Hong Kong 
Australia 10,020; Singapore 239; Laos 


Japs 20 000; Netherlands 11,371; 
public of Korea 8,600. 


All to Taiwan. 
All to Hong Kong. 


Hong Kong 1. 
Netherlands 6,869; Japan 3,251. 
West Germany 269; Netherlands 127. 


Mainly to Sri Lanka. 
Laos 193. 


Burma 34. 

Indonesia 48,700; Saudi Arabia 
26,268; Brunei 12,078. 

Malaysia 61,730; Nepal 11,065. 


Brunei 28,428; Hong Kong 20,927; 
Be ium-Luxembourg 724. 
Hong Kong 4,015. 


Taiwan 11, 100, Malaysia 2,485. 


Saudi Arabia 
Japan 96,553; Taiwan 53,571; Repub- 
ic of Korea 29,104. 
Taiwan 257,350; Indonesia 160,972; 
Malaysia 159; 742. 


Pong 18 117,117; Malaysia 5,742; 
Taiwan 
Switzerland 150 Singapore 81; Italy 


Malaysia 35,321; Singapore 17, 117. 
All to Laos. 


Bangladesh 4 
1 256 Brunei 216: Burma 


Malay 404 5, va 


Japan 14. 14 sae 

Malaysia 95 an 

Philippines 

Sri Lanka 4260 Philippines 4,000. 
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Table 2.—Thailand: Exports and reexports of selected mineral commodities' —Continued 


Destinations, 1984 
Commodity 1983 1984 : "e 
ao Other (principal) 
MUN It AND RELATED 
Carbon black 2,251 4,081 — Indonesia 2,609; Sri Lanka 939 
Petroleum refinery products: 
Kerosene and jet fuel 
42-gallon oe = 88,443 192,371 -- NA. 
Lubricantss do- 462,136 680,743 _. NA. 
field do- 3,141 7,511 NA. 
NA Not available. 


Table prepared by Audrey D. Wilkes. 


Ancludes 7,500 grams of other precious metals exported to India. 


Less than 1/2 unit. 


Table 3.—Thailand: Imports of selected mineral commodities’ 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate 
Oxides and h xides 


and hydroxides ~~ 
Metal incl 


Antimony: 
Ore and concentrate |... 
€ including alloys, all forma 
Ore and concentrate: Arsenic trisul- 


alloys, all forms 


Ore and ca concentrate 
an d hydroxides 55 
Metal including alloys, all 1 
ograma — 
Cobalt: 


Oxides an 
Seta aeaiia aloe al fri 
kilograms. — 
Columbium and tantalum: Metal in- 
cludi AA is all forms: Tantalum — 
Copper: including alloys, all forms 


Gold: Metal 1 alloys, unwrought 
and _- troy ounces. _ 


Steel, primary form 
Semimanufactures_ thousand tons_ — 
See footnotes at end of table. 


1983 


11,409 
69,618 


776 
157 


5 
139 


731 
9,588 
6 
2,148 


521,217 
1,495 


00 
1,186 
8,606 


18 
1,502 


514,746 


1.113 


25 
2.614 
18 


Sources, 1984 
Other (principal) 


West Germany 77; Belgium- 
Luxembourg 15; Japan 75. 


All from United Kingdom 
ä Zambia 9 758; Taiwan 
Japan 36,899; Singapore 30,627. 
Taiwan 91,369; Republic of Korea 
68,771; 183. 
Japan 9, 9, 097; China $, 058; Brazil 
Switzerland 36; West Germany 18; 
fan Lus UE 1,449; Norway 
ium-Luxe 
1; Australia 540 
All from Be ium-Luxembourg. 
Tean 450; Norway 389; Australia 
Norway 1,433; France 711; Taiwan 


Norway 8; Japan 5. 
Taiwan 353; arway ay ; Belgium- 


Brazil 134,186; Republic of Korea 
sell SLT; Japan Japan ^ ss 
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Table 3.—Thailand: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 : vis 
1 Other (principal) 
METALS —Continued 
Lead: 
Oxide e AA 436 334 -— Australia 224; West Germany 44. 
Metal including alloys, all forms 20,588 14,208 8 15 8202 ; Japan 2,585; Singa- 
pore 1, 
Magnesium: Metal including alloys, all 
ee BAET ET eta ee 8 25 53 40 France 5. 
Ore and concentrate 48 Japan 35; Australia 18. 
Metallurgical-grade |... DE 24 MS All from B 
del. c eh es ec en 309 2,458 PS Belgium Luxembourg 2,100; Japan 
Metal including alloys, all formed 10 43 United Kingdom 34 
Mercur 1 flaska _ 246 151 _. China 55; Japan 45. 
Nickel: Metal i including alloys, all forms_ 949 1,146 6 West Germany 528; Canada 199; 
Netherlands 140. 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
T troy ounces . 1,511 27,810 _. United Kingdom 26,428. 
ver: 
Ore and concentrate 1,183 1,848 8 China 1,800. 
mee including alloys, unwrought 
mut and partly wrought _ troy ounces. — 384,169 1,499,444 31,283 France 1,139,582. 
um: 
Ore and concentrate 1.235 781 _. Australia 775. 
Oxides — — TTT 846 1,135 2 Japan 530; N 272; 
ustralia 121. 
Tungsten: Metal including alloys, all ö 
Jo4½ 8 5 7 (9 Japan 5. 
Zinc: 
Oxides mem 548 457 3 Japan 169; Taiwan 149; China 104. 
Led tales FCC 52 45 — United Kingdom 20; Norway 19. 
Metal including alloys: 
Unwrou ght. 36,258 44,966 -— Australia 23,919; Canada 8,336; 
Japan 5,255. 
Semimanufactures 556 420 3 United Kingdom 140; Norway 120; 
West Germany 51. 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Natural: Corundum, emery, pumice, 
"REPE NR MER E M 2,492 2,253 19 Netherlands 1,590; India 504. 
Artificial 
Corundum ______________ 579 545 1 Japan 516. 
Silicon carbide. _ ------—--—-— 331 393 ae e 113; China 77; West Ger- 
many 55. 
Dust and powder of precious and semi- 
precious stones, including diamond 
kilograms_ _ 29 1,338 5 Italy 1,320. 
minang and polishing wheels and 
AT UN 8 2,512 1,955 3 Japan 768; Taiwan 523; China 147. 
Asbestos. crude EEUU 55,967 66,545 8465 Canada 36,4 497; Botswana 5, 621; 
: . Switzerland 3,481. 
Boron materials: Oxides and acids 231 171 147 China 10; West Germany 10. 
Cement. —— 4... i 11,065 6,357 NA Japan 5,767; France 570. 
Clays, crude_________________ _ 15,253 16,464 4,264 ET 20m Australia 2,256; Japan 
Diamond: : 
Gem, not set or strung- — —- — carats__ 279,956 215,836 53,318 India 106, 003; Belgium-Luxembourg 
26,134; Ghana 11,016. 
Industrial stones do— 1, 400 18,261 Be Ghana 6427 88, Caiga ; Belgium-Luxembourg 
4 
Unsorted. ____________ do... 250,769 962,260 __ Taiwan 600, 600.000. Australia 175,000; 
Belgium-Luxembourg 68,302 
Diatomite and other infusorial earth _ .. 60 98 52 China 30; West Germany 11. 
eoe and Vai sioe rd syenite ______ 1,512 1,142 2 India 608; Japan 414. 
5 n Manufactured: 
JJ D LI cies 2,307 2,289 1 Japan 1,137; Indonesia 831. 
Nicos JJ ML hl oe 506,493 440,390 4,000 Japan 297 811: U. S. S. R. 54,200; West 
; rmany 41,506. 
Phosphatic -_____..__--_--- 5,407 1,002 — Netherlands 1 000. 
Pr ee 72,719 41,671 -- USSR. 27, 800; Canada 5,251; West 
f Germany 4 4,895. 
Unspecified and mixed ________ _ 880,057 763,087 61,054 Republic of Korea 294,503; Romania 


24,8305; Norway 60, 449. 
See footnotes at end of table. 
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Table 3.—Thailand: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : 3 
ty | given Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fluorepar ------------------- 1,783 703 Lx 8 319, Japan 218. 
Graphite, natural 733 532 E ac 234; Republic of Korea 120; Sri 
Cypa and plasterr 661 570 110 West Gann 236; Japan 178. 
Iodine _____________ kilograms__ 1,569 2,895 6 West Germany 1,167; Japan 1,001. 
esium compounds 
esite, crulle 3.681 7,007 _. Japan 4,464; China 2,029. 
Oxides and hydroxides _________ 2,884 4,258 2 China 2,676; Japan 1,412. 
GG! ee ee 300 256 -. All from Singapore. 
Mica, all form 212 348 23 Japan 107, India 96; China 40. 
Pigments, mineral: 
Natural, crulle 2 62 — China 60. 
Iron oxides and hydroxides, processed 2,607 2,282 82 "nw AT ad 1,454; Japan 406; 
Precious and semiprecious stones other 
than diamond: 
Natural kilograms_ _ 166,418 170,030 8,819 B 1545 Australia 15,407; 
Synthetic do 18,097 83,168 19,686 Taiwan 4 957; Switzerland 2,892; 
| West Germany 1,5 a 
Salt and brine... 21,149 10,824 9,638 United Kingdom 365 
ium compounds, n.e.s.: 
Carbonate, manufactured 81,985 96,779 83,773 Romania 81,051; Kenya 15,000. 
Sulfate, manufactured ________ _ 20,023 12,654 26 Indonesia 4, 822; ‘China 3,400; Japan 
Stone, sand and gravel: | 
ension stone: 
Crude and partly worked 6,880 5,261 ($9 Italy 4,529. 
Dol mite, chief f fly refractorygrade — - 1278 296 1 D Taiwan 70. 
omite re e ..- epe orw. aiwan 
Gravel and 8 1.452 1.007 pe France 88 882; China 50. 
Limestone Hood than di dimension " 36 — Taiwan 35. 
J „Send othe 33 70 272 2 Hong Kong 170; Ze fi 
other fh ee metal - bearing 810 431 62 Norway 216; Republic of Korea 92. 
s RM 
Crude ce oan native and by- 
pred NG o e occ 80,991 41,880 -- Canada 31,507; Singapore 9,467. 
Colloidal, precipitated, sublimed .. 257 288 (9 West Germany 1091 aiwan 90. 
CT. 86 24 32 8 og, fates 23; Australia 8. 
Sulfuricacid |... 16,895 18,040 15 p ines 14, 949; Ja 2,998. 
Talc, steatite, soapstone, pyrophyllite 19,159 17,423 45 Republic of Korea 8, ; China 7,890. 
MINERAL FUELS AND RELATED 
MATERIALS | 
Carbon black 4,531 3,784 64 China 1,553; Taiwan 996; Japan 472. 
Coal, all including briquets __ __ 117,581 190,230 NA Australia 1 125,867; Indonesia 55,530. 
8 in semicoke. _._________ 51,573 35, 975 (9 Japan 23,241; China 11 11,906. 
troleum: 
Crude. thousand 42-gallon barrels  .. 48,901 45,046 — Saudi 5 ry 23,001; Malaysia 11,327; 
Partly refined do- 6,112 5,008 -. All from Saudi Arabia. 
Refinery products |... do... 18,922 32,096 112 singapore So Saudi Arabia 1,969; 


TRevised. NA Not available. 

1Table prepared by Audrey D. Wilkes. 

3Excludes unreported quantities imported from the United Kingdom and West Germany valued at $130. 
*May include other precious metals. 

Less than 1/2 unit. 


THE MINERAL INDUSTRY OF THAILAND 


845 


COMMODITY REVIEW 


METALS 


Antimony.—BP Minerals International 
Ltd., a subsidiary of British Petroleum Ltd., 
and the Thai firm Siam Cement Co. Ltd. 
signed a contract with the Thai Govern- 
ment for the right to develop an antimony 
deposit at Bor Thong in Chon Buri Prov- 
ince, about 120 kilometers southeast of 
Bangkok. The firm for the project has been 
named Associated Minerals Co. Ltd. and 
was initially owned jointly by BP Minerals 
(44.1%), Siam Cement (45.9%), and the Thai 
Government (10%). The Government has 
the option to increase its equity to 25% if 
the output exceeds 10,000 tons of concen- 
trate per year. 

The 5,640-acre mining concession is in a 
major antimony producing area of the coun- 
try. All production in the area had been 
under control of the Government-owned 
Mines Organization. The reserves were not 
known and the new company planned to 
spend at least $1.3 million on exploration. 

Steel.—The country’s modest steel indus- 
try was experiencing a mild recovery after a 
slump in the early 1980's. Production in- 
creased significantly in 1984 and was believ- 
ed to be heading for a national production 
record in 1985. The pattern of production 
has been gradually changing. The Thai 
steelmakers were producing sections, chan- 
nels, and angles whereas they were limited 
to mostly bars and rods only a few years 
ago. The industry also produced a small 
amount of galvanized sheet, welded pipe, 
and tinplate. Two companies were adding 
new equipment to produce billets during 
the year, and a third company was begin- 
ning a 4-year expansion program to in- 
crease its capacity to 50,000 tons per year of 
round bars and 40,000 tons per year of 
section bars. Virtually all of the steel was 
produced in electric arc furnaces from scrap 
or was imported in the form of ingot, billet, 
or coil. There was not enough demand for 
sheet steel to justify the high capital cost of 
a modern rolling mill. 

The Department of Mineral Resources 
(DMR) has studied the possibility of an 
integrated steel complex. With no coking 
coal or high-grade iron ore available do- 
mestically, a blast furnace-based plant with 
its high capital cost was not practical. 
However, a direct-reduced-iron electric- 
furnace plant based on natural gas has been 


judged a possibility. Location, capacity, and 
above all, the financing arrangements for 
such a plant have yet to be worked out. 

Tantalum and Columbium.—The 1984 
strengthening of the tantalum market re- 
portedly persuaded the Thailand Tantalum 
Industry Corp. Ltd. (TTIC) to go ahead with 
plans to construct a smelter to process low- 
grade tantalum-bearing tin smelter slags. 
The low-grade slags would presumably be 
imported from smelters in other Southeast 
Asian countries. The smelter would comple- 
ment TTIC’s chemical processing plant for 
high-grade tin slags and tantalite concen- 
trates. The chemical plant construction was 
completed late in 1985, and plans were to 
start commercial production by late 1986. 

Thailand Smelting and Refining Co. Ltd. 
(Thaisarco) and TTIC signed an agreement 
in May covering the sale of high-tantalum- 
grade tin slags produced by Thaisarco to 
TTIC for use in its Phuket plant. Sales 
began in July and the slags will be stockpil- 
ed until the plant is completed. The sales 
will remove the slags from the export mar- 
ket. Previously processed abroad, the slags 
constituted up to 40% of the world supply of 
new tantalum. 

A potential problem with the chemical 
plant operation could involve the supply of 
tin-slag raw material. If tin production 
drops much below the depressed levels of 
1985, there may be insufficient high-grade 
slag to keep the plant operating profitably. 
Completion of the TTIC plant will make 
Thailand the world's only integrated tanta- 
lum producer and processor. With control of 
up to 40% of the world output, Thailand 
would become a dominant force in the world 
market. The TTIC plant was also to have 
the capability to process byproduct colum- 
bium, which occurs in tin smelter slags as 
well. 

Tin.—In April, the ITC allowed the buffer 
stock manager to let the price of tin in 
Kuala Lumpur fall below the ITC floor 
price. The decision was made to give the 
Stock manager more flexibility to regulate 
the price of tin. From then through the 
remainder of the year, the problem of regu- 
lating the price of world tin at an artificial- 
ly high level became more difficult and 
more expensive. Finally, on October 24, the 
ITC losses from tin sales and the high cost 
of interest on the money borrowed for 
buffer stock purchases became more than 
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. could be tolerated, and the support price 


system collapsed. As a result, tin trading 
was suspended on the London Metal Ex- 
change and on the Kuala Lumpur Tin 
Market. The suspension continued through 
yearend with no immediate solution in 
sight. 

Thailand’s contribution to ITC's losses, 
paid by tin miners and Thai 
mounted in proportion to its share of the 
world market. The declining price of tin 
during the year put a squeeze on the Thai 
tin miners, and many of the small tin 
producers were no longer able to operate at 
a profit. Pressure mounted on the Govern- 
ment to reduce the tax rate on tin to 
compete with other tin producing nations. 

Thailand’s tax on tin was a combination 
of several taxes, fees, charges, and royalty 
and amounted to more than 27% of gross 
smelter return. The Government allowed a 
small decrease in the taxes in midyear and 
later agreed to reduce by 50% the tax on tin 
consumed domestically. By early December, 
the Government royalty had been reduced 
considerably more for exported material. 
Pressure by the miners continued on the 
Government to quit the ITC because of the 
low production quota for Thailand and 
ITC's failure to maintain high prices. One 
result of ITC’s low production quota for 
Thailand was the demise of Billiton Thai- 
land Ltd.’s tin mining operation off Phuket. 
The company announced it would cease 
operating its dredger permanently on May 
81 because it could not run the dredge 
profitably at the allowed production quota. 

By November, it was reported that 48 
Thai tin mines had halted operations—14 of 
them permanently. By yearend, one-third to 
one-half of the southern tin mines had shut 
down or severely cut back operations. Total 
employment had gone from 37,000 in 1984 
to 22,000 at yearend 1985. Depending on the 
price of tin when trading resumes, the 
majority of the remaining mines could also 


‘be forced to stop operating, at least tempo- 


rarily. In an effort to prevent further mine 
closings, the Thai Government planned to 
lift the 20-year-old ban on the export of tin 
concentrate. This could help the industry 
operate if a free-scale tin market emerges. 
In r, the Thaisarco smelter be- 
gan setting up bal purchases and sales and 
using buyer-seller agreement prices. The 
DMR then stepped in and established a 
local tin market as an interim arrangement 
to keep the miners and smelter working 
until the London Metal Exchange and the 


Kuala Lumpur Tin Market reopened. This 
arrangement continued through yearend. 

In order to encourage more domestic 
consumption of tin, the Ministry of Industry 
granted licenses to three companies to build 
smal] tin smelters. Thai Solder Industry Ltd. 
would have a 360-ton-per-year metal capaci- 
ty and a 600-ton-per-year solder capacity. 
Siam Charoen Tin Smelting Co. Ltd. would 
have a 360-ton-per-year tin metal capacity, 
and Charoen Karnrae Co. Ltd. would pro- 
duce 360 tons per year of pewter and 
solder.* 

Also being considered was the reopening 
of the 3,000-ton-per-year Thai Pioneer En- 
terprise Ltd. smelter in Pathum Thani 
Province north of Bangkok. It would have a 
distinct cost advantage in using central and 
northern tin concentrates. Shipping costs 
would be roduced by two-thirds for the local 
miners. 

Tungsten.—In 1983, the DMR began a 
survey of tungsten mineralization in a 
6,000-square-kilometer area in northern 
Thailand. The department announced in 
March 1985 that five deposits of economic 
value had been discovered in the Khun Tan 
Mountains and nearby areas in Chiang Rai, 


Chiang Mai, Lampang, and Lamphun Prov- 


inces. Detailed surveys were under way to 
delineate the reserves. 

At the beginning of 1985, there were nine 
wolframite mines and three scheelite mines 
operating in Thailand. In addition, 191 
mines turned out a mixed tin-tungsten ore. 
In midyear, a jointly owned firm began 
operating under the corporate name Thai- 
Swedish Mining Co. Ltd. at Wiang Pa Pao, 
Chiang Mai Province. The company was 
licensed to produce 300 tons of scheelite 
concentrate per year and had invested $3 
million in the project. 

STC Mining Co. Ltd. acquired the Pilok 
tungsten mine in Kanchanaburi Province. 
The mine was formerly owned and operated 
by the Thai Government. STC Mining 
planned to upgrade operations by adding 
new equipment and facilities.‘ 

Zinc.—The new Tak zinc refinery operat- 
ed satisfactorily during the year and may 
have reached the first year's planned 
monthly output by midyear. The plant be- 
gan trial operations in late 1984, well ahead 
of schedule. The high-grade hemimorphite 
(Zn. Si. O,. (OH. H. O) and smithsonite ore 
(ZnCo3) is mined at Mae Sot and trucked 80 
kilometers to Tak by an independent con- 
tractor. The 350,000 tons of ore needed per 
year is to be mined from September to May. 
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The mine was not expected to be operated 
during the monsoon rains but enough ore 
will be stockpiled under cover to sustain the 
refinery year-round. After fine grinding, 
the ore is hot leached in sulfuric acid, and 
the zinc sulfate is purified and passed to the 
electrolytic cell house. The precipitated zinc 
is stripped, melted, and cast into ingots for 
sale. Completion of the plant will make 
Thailand self-sufficient in zinc for the first 
time. Some surplus may be available for 
export in 1986. The waste filter cake from 
the operation contained a high percentage 
of cadmium plus small amounts of arsenic, 
copper, nickel, and tin. Commercial extrac- 
tion of cadmium from the waste was not 
considered practical under present market 
conditions but this could change in the 
future. For this reason, and to avoid surface 
water contamination, the filter cake was 
being stored in a lined pond for possible 
future reclamation.’ 


INDUSTRIAL MINERALS 


Cement.—The cement industry capacity 
reached 9.4 million tons in 1985 with the 
completion of some updating and support 
equipment installations. Major expansions 
at two company’s operating plants were 
under way during the year. 

Siam Cement was installing a third kiln 
at its Kaeng Khoi District plant in Saraburi 
Province, north of Bangkok. Startup of the 
1.6-million-ton-per-year kiln has been re- 
scheduled for 1987, as construction fell 
somewhat behind original plans. Negotia- 
tions for a fourth kiln at Kaeng Khoi were 
under way at yearend—the winning bidder 
to be announced in June 1986. Expansion of 
the company’s Thung Song plant in south- 
ern Thailand was being planned at yearend. 

Siam City Cement Co. Ltd.’s expansion is 
a new plant of 1,750 ,000-ton-per-year capaci- 
ty at Tambol Tabkwang, also in Kaeng Khoi 
District. Most of the equipment was ordered 
from F. L. Smidth and Co. A/S of Denmark 
and Mitsui & Co. Ltd. of Japan. The plant 
will have a single 5,500-ton-per-day precalci- 
ner kiln but a double line of raw cement 
grinding and coal grinding mills. Comple- 
tion of the plant was expected in 1987. 

The country's third cement company was 
Jalaprathan Cement Co. Ltd. It has dropped 
plans for a new plant at Cha-am. The Thai 
Board of Investment (BOI) withdrew its tax 
and operating privileges when it appeared 
that enough expansion capacity had been 
already committed. 

Fertilizer Materials. Nitrogenous.— The 
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National Fertilizer Corp. moved another 
step toward building the country's first 
nitrogen and compound fertilizer produc- 
tion complex. There has been a fertilizer 
mixing operation that produces nitrogen- 
phosphorus-potash (NPK) fertilizer mixes 
from imported urea, phosphoric acid, and 
potassium compounds. During the last sev- 
eral years, not all of the steps have been 
forward. Problems have occurred that set 
back the plans a number of times. Deter- 
mining the financing and equity arrange- 
ments has been particularly troublesome, 
with many changes being made since 1981, 
both in the groups involved and the hold- 
ings of each. Finally, in May 1985, a letter of 
intent was issued to a consortium of Chiyo- 
da Chemical Engineering and Construction 
Co. (Japan), Marubeni Corp. (Japan), and 
Voest-Alpine AG (Austria) for the construc- 
tion of the first section of the complex, 
consisting of the ammonia and urea produc- 
tion facility and the urea granulation plant. 
A second consortium, Davy McKee Corp. 
(United Kingdom), C. Itoh & Co. Ltd. (Ja- 
pan), and Mitsubishi Engineering Co. (Ja- 
pan), received a letter of intent for the 
second phase of construction, which consists 
of the sulfuric acid and phosphoric acid 
plants and the monoammonium phosphate- 
diammonium phosphate and NPK granular 
plant. 

Even with letters of intent, construction 
had not been started at yearend because of 
extremely complex financing. Several inter- 
national loan agencies and at least 10 Thai 
banks and industrial companies were in- 
volved. À basic question underlying the 
financial problems has been whether the 
project can be financially viable. World 
prices for urea have dropped from $225 to 
$80 per ton in recent years. Detractors of 
the project claim that fertilizer can be 
imported at far less cost than what the 
plant will have to charge using the relative- 
ly expensive offshore gas. 

Proponents of the complex maintained 
that fertilizer prices will soon go up and 
that the long-planned eastern seaboard in- 
dustrial development scheme would be jeop- 
ardized if this key complex is not built. If 
and when construction starts, the schedule 
calls for completion in 38 months. The 
complex is designed to supply 80% of Thai- 
land’s present fertilizer needs. The nitrogen 
component and the energy needs are to be 
supplied by the offshore natural gas. Phos- 
phorus and potassium are to be imported 
initially, but it was hoped that the potassi- — 
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um would be eventually supplied from the 
undeveloped carnolite or silvite deposits on 
the Khorat Plateau in northeast Thailand. 
Currently known deposits of phosphate are 
small and scattered and could not furnish 
the needs of the complex. 

Potash.—The two fertilizer consortiums 
that were granted exploration and develop- 
ment concessions in 1984 were approved for 
promotional privileges by the BOI on April 
10, 1985. The action normally grants special 
tax benefits and import privileges to the 
receiving company. 

Thai Potash Co. Ltd. (Duval Corp. of the 
United States, CRA Exploration Pty. Ltd. of 
Australia, Siam Cement of Thailand, and 
the Thai Government) was planning to 
explore its 3,500-square-kilometer area in 
Khan Kaen and Maha Sarakham Provinces 
during the next 5 years. At least three drill 
holes were planned for completion by year- 
end 1985. Late in 1985, it was learned that 
Duval was to pull out of the consortium 
because of financial problems. Its 35% in- 
terest would be transferred to CRA Explora- 
tion, which already held 35% of the equity. 

Developing the  2-million-ton-per-year 
mine and potash refinery would provide 
tremendous job opportunities and economic 
benefits to the underdeveloped northeast. 
The start of the $350 million project was by 
no means assured at yearend 1985. Funding 
for the detailed exploration work was ap- 
parently available, but the country’s tight 
fiscal restraints could delay progress be- 
yond exploration for months. 

The consortium of Khorat Potash Co. 
Ltd., Amax Exploration Inc. of the United 
States, Siam Cement of Thailand, and the 
Thai Government ran into trouble when 
Amax Exploration had a dispute with the 
Thai Ministry of Industry. As a result, 
Amax Exploration was banned indefinitely 
from doing any further business with the 
Thai Government. Negotiations for the 144- 
square-kilometer area of Sakhon Nakhon 
Province had been under way for at least 4 


years. 

Mineral Sands.—Heavy mineral sands 
and their associated minerals may soon be 
exploited on a commercial scale in Thai- 
land. Several projects were being planned. 
In March, Bhanupat Co. Ltd. was granted 
promotional privileges by the BOI for min- 
ing beach sands at Ao Noi in Prachuap 
Kheri Khan Province along the southern 
part of the western shore of the Gulf of 
Thailand. An aggregate total of about 5,000 
tons per year of the following minerals 
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would be produced: leucoxene, zircon, il- 
menite, rutile, xenotime, and columbite- 
tantalite in descending order of abundance.* 

The DMR announced discovery of a 3- 
kilometer-long beach sand deposit at Bang 
Berd Beach in Chumphorn Province south 
of the Ao Noi discovery. The deposit ap- 
parently contained significant amounts of 
monazite. DMR was conducting a gamma 
ray spectrometer survey and was drilling 
the deposit to assess the reserves.* 

Titanium Oxide Australia Pty. Ltd. was 
examining the possibility of establishing a 
30,000-ton-per-year titanium dioxide pig- 
ment plant in the eastern seaboard indus- 
trial area of Rayong Province. The plant 
would initially operate on imported ilmen- 
ite or rutile, but it was hoped that domes- 
tic mineral sands and byproduct titanium 
minerals from the tantalum processing fa- 
cility would eventually be sufficient for the 
plant. 

Salt and Soda Ash.—The long-planned 
Association of South East Asian Nations 
joint venture soda ash project in Thailand 
has been shelved. The project was proposed 
in 1976 and had been the cause of political, 
financial, and technical wrangling ever 
since. It appeared that even a scaled-down 
version of the original 400,000-ton-per-year 
plant could not have operated at a profit. 
Limited funds, a high infrastructure cost, 
and inability to compete with less expensive 
material from abroad were the main factors 
in canceling the project. 

The Thai-Asahi Group received approval 
from the Government to produce 100,000 
tons per year of rock salt at Phimai in 
northeast Thailand. The output would 
mainly be used in the company’s caustic 
soda plant. At yearend, the viability of the 
project was being reassessed because of the 
generally weaker economic climate. The 
$6.3 million project would need strong tax 
concessions to succeed. 

Other Industrial Minerals.—The BOI has 
approved for promotional privileges a group 
of eight new marble companies and two 
mixed marble and granite processing com- 
panies. They were of various sizes and had a 
planned combined output of 1.4 million 
square meters of polished surface per year. 
Total capital investment was to exceed $23 
million. All of the ownerships planned were 
Thai. Granting of BOI privileges does not 
ensure funding will be available for the 
companies but it does indicate the Govern- 
ment’s interest in developing new mineral 
industries and export products. 
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One of the eight, Asia Marble Co. Ltd., 
was already operating in Lop Buri Province 
before the granting of the promotion certifi- 
cate. It is not likely that all of the remain- 
ing projects will become operational. The 
1.4 million square meters of proposed capac- 
ity would more than saturate the domestic 
market. 

Also receiving promotional privileges was 
Asia Mineral Resources Co. Ltd., which 
plans to mine barite, bentonite, calcite, 
feldspar, and talc in Saraburi Province. 
Stockholders in the venture are from Aus- 
tralia, Taiwan, Thailand, and the United 
Kingdom. 

S. K. Mineral Co. Ltd. began operating a 
fluorite mine and dressing plant with a 
capacity of 60,000 tons per year of metal- 
lurgical-grade fluorite. The plant operated 
under the name of Krabi International 
Fluorite Co. Ltd.“ 

Development of the feldspar industry has 
continued the past several years mainly 
because of the domestic ceramic industry's 
desire for indigenous material for its in- 
creasing requirements. Both sodium and 
potassium feldspars are mined in several 
areas of the country. Domestic consumption 
has gone from 11,000 tons in 1982 to more 
than 40,000 tons in 1984. However, local 
consumption was believed to have been 
considerably higher than the official fig- 
ures. Exports have gone from less than 
1,000 tons in 1980 to over 12,000 tons in 
1984. The potash feldspar in particular was 
found to be comparable in quality to im- 
ported material and has accounted for in- 
creased production, consumption, and ex- 
ports. Most of the potash feldspar comes 
from Tak Province in the north near the 
Burma border. Pong Erawan Co. Ltd. held 
large reserves in Tak Province and started 
modest production from a newly discovered 
deposit in midyear. 


MINERAL FUELS 


Coal.—To encourage domestic industries 
to use indigenous natural gas, the Govern- 
ment reportedly increased the import duty 
on coal from 10% to a maximum of 25%." 

Sakol Coal Co. Ltd. has received Govern- 
ment permission to open a subbituminous 
coal mine in Lampang Province in northern 
Thailand. The mine was to be designed for 
an output of 120,000 tons per year and will 
involve an investment of about $2.3 million. 
The company was originally approved un- 
der the name Mae Teap Co. Ltd. 


Lignite.—Expansion of the Mae Moh lig- 
nite mine in Lampang for domestic power 
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generation continued during the year. A 
contract for the removal of 90 million cubic 
meters of overburden over the next 6 years 
was awarded to a Thai company, BME/ 
Sahakol. À continuous mining system has 
been installed with technical assistance 
from Australian and West German compa- 
nies. The elaborate spreader system uses a 
combination of rail-mounted tripper car 
and mobile conveyors to move the overbur- 
den. Main belt width was 1,800 millimeters 
and traveled at five meters per second. 
Capacity of the system was rated at 10,000 
tons per hour and had moved several mil- 
lion tons of overburden by yearend. 

The seventh generating unit was com- 
pleted in September. Equipment for the No. 
8 generator complex (300 megawatts) was 
being ordered at yearend. Total construc- 
tion costs are expected to be $225 million, 
about one-half of which is being funded by 
the Asian Development Bank. The electric 
company also had received approval for the 
No. 9 unit and for feasibility studies on the 
No. 10 unit (units 9 and 10 were to be 300 
megawatts each). At yearend, the Thai 
Cabinet postponed plans for the 9th and 
10th units because of the heavy foreign debt 
burden and because the 8th unit will serve 
the expected demand. Lignite currently ac- 
counts for 1196 of total Thai electric power. 

Sujac Lignite Co. Ltd. has received Gov- 
ernment permission to open a lignite mine 
at Mae Sot, in northwest Thailand. Planned 
output for the Thai-owned company is 
100,000 tons per year from an investment of 
$1.7 million. 

Phrae Lignite Co. Ltd. planned to expand 
production at its Ban Phu Mine in Li 
District in northern Thailand from 200,000 
tons in 1985 to 300,000 tons in 1986. Phrae 
Lignite also planned to open a new lignite 
mine nearby at Ban Hong where it has 
reserves of 4 million tons. 

Natural Gas.—Union Oil Co. of Thailand, 
Mitsui Oil Exploration Co. Ltd., and South 
East Asia Petroleum Exploration Co. Ltd. 
now have respective interests of 70%, 20%, 
and 1096 in the gasfields of the second sales 
contract. Two other fields—Satun and 
Platong—were officially opened in June, 
although the contract for supplying at least 
150 million cubic feet per day was met 
before its March 81, 1985, deadline. 

With production from the new fields, 
Thailand had an oversupply of natural gas, 
a complete turnaround from 1981-82. Pro- 
duction capacity was 450 million cubic feet 
per day of gas and 20,000 barrels per day of 
condensate. Petroleum Authority of Thai- 
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land’s (PTT) demand, however, was 350 
million cubic feet per day during 1985. 
Union Oil was therefore forced to shut in 30 
to 50 wells during the period. 

Exploration in Union Oil’s concession, 
therefore, has slowed down. The company 
was believed to have demobilized two of its 
five drill rigs by yearend and may reduce to 
only two during 1986. 

Union Oil forecasted that the production 
at some of the operating fields would de- 
cline in the early 1990’s. Union Oil has five 
additional undeveloped gasfields in the gulf 
and these could maintain production in the 
1990’s. A third contract, however, would 
have to be negotiated with PIT before 
development could be started." 

Negotiations for a contract between Tex- 
as Pacific Thailand Inc. and PTT have been 
under way for 7 years and were no nearer to 
an agreement than when the gas was dis- 
covered in 1977. At yearend, Texas Pacific 
was apparently willing to sell rather than 
develop the concession because it was not 
likely to get any return on the $112 million 
investment. The Thai Government has re- 
portedly offered $50 million cash plus $0.25 
per million British thermal units of gas 
produced. The Government has already 
formed Thai LNG Co. with the idea of 
entering into an agreement with a Japanese 
consortium to make and export liquefied 
natural gas. The gas from the Texas Pacific 
concession would be piped ashore, liquefied, 
and shipped to Japan. The scheme would 
help greatly toward balancing the large 
Thai trade deficit with Japan. The cost of 
the project would be billions of dollars and 
under present economic conditions appear- 
ed unlikely to proceed beyond a feasibility 
study for several years. 

The PTT and Thai Shell Exploration and 
Production Ltd. have agreed to a 2596-1596 
joint venture to build a small gas separation 
plant in Kampaeng Phet Province. The 
plant would produce 35,000 tons of liquefied 
petroleum gas per year for the domestic 
market in northern Thailand. The 
of Finance must approve the $12 million 
project. 

Petroleum.— Thai Shell began to scale 
. down its onshore exploration operations, 
although it planned to explore its new 
offshore B6/27 concession block. Thai Shell 
ended 1985 with two operating onshore rigs. 
Plans for 1986 were to bring in an offshore 
rig after seismic work has been assessed, 
and at least one well was to be started in 
1986. Onshore, 6 exploration and 19 produc- 
tion wells were drilled in 1985 and 6 explo- 
ration and 15 production wells were plan- 
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ned for 1986. 

In October, Thai Shell and PTT signed a 
joint venture agreement for exploration and 
development in Thai Shell’s onshore conces- 
sions. This was PTT’s first joint venture and 
allowed for technology transfer to the na- 
tional oil company. PTT paid $50 million for 
a 25% interest. 

Thai Shell brought its new Sirikit West 
Oilfield on-line early in the year at 600 
barrels per day. When development is com- 
plete, the field is to produce 1,200 to 1,500 
barrels per day, which will be transported 
eastward to the main Sirikit Oilfield. Twen- 
ty kilometers east of Sirikit Oilfield, the 
Pru Krathiam D well produced 500 barrels 
per day of 18° gravity oil. Thai Shell plan- 
ned to begin production from this field at 
1,500 barrels per day in 1986. Ten more 
development wells were planned for the 
field. 

Esso Exploration and Production Khorat 
Inc. has stopped exploration in its onshore 
concessions pending the outcome of negotia- 
tions over the price of natural gas in its 
Nam Phong Field. 

Elsewhere onshore, the newer concession- 
aires were mainly engaged in seismic sur- 
veying in their areas. Newcomer BP Petro- 
leum Development Ltd. finished 600 line- 
kilometers in 1985 and planned to shoot 
another 900 line-kilometers in 1986. Terra 
Marine International Inc. shot 630 line- 
kilometers in 1985 and planned its first well 
for late 1986. British PLC and Promet 
Exploration Thailand Ltd. planned to start 
seismic work early in 1986. 

In the latest round of bidding for explora- 
tion and production rights, six companies 
received approval and two had signed con- 
tracts by yearend. Several hold or have 
applied for more than one concession area. 
They were Gopher Oil Ltd. (Canada), Bass 
Straits Oil and Gas Holdings NL , BP Petro- 
leum (on and offshore), Premier Consoli- 
dated Oilfield PLC, British PLC, and South- 
west Consolidated Resources PLC. 


1Physical scientist, Division of International Minerals. 
Where es have been verted fro 
Thai bah baht (B) to US dollars at the rate of B28 i= 083160 
in 1984 ond B27.14=US$1.00 in 1985. 
3 Minerals. No. 221, 3 40. 
Embassy, kok, Thailan te Dep. Airgram 
A-40, Dec. 31, 1985, p d 
5Metals Week. Feb. 11, 1985, p. 6. 
*Mining International. V. 2 No. 10, Oct. 1985, p. 64. 
"Mining Magazine. V. 152, No. 3, Mar. 1985, p. 198. 
Business in Thailand. V. 16, No. 95 ur 1985, p. 191. 
5 V. 2, No. 9, Sept. 1985, p. 86. 
in Thailand. V. TOT 11, and 17/2, Oct. Nov. 
1985, and Feb. 1 1986. 
,,Petroleum News. V. 16, No. 12, Mar. 1986, p. 52. 
Magazine. V. 153/5, Nov. 1985, p. 349. 
Petroleum News. V. 16/6, bere 1985, , P- 
Embassy, Bangkok, d. State Airgram 
64580, 112810082. Jan 1986. E 
is petroleum News. V. 16, No. 10, Jan. 1986, p. 66. 


The Mineral Industry of 
Tunisia 


By Kevin Connor! 


Tunisia's only major mineral contribu- 
tion to the world mineral supplies in 1985 
continued to be phosphate rock and chemi- 
cal fertilizers. Tunisia produced approxi- 
mately 3.5% of the world supply of phos- 
phate rock concentrate, converting almost 
two-thirds of this raw material into down- 
stream  phosphatic chemical fertilizers. 
Crude petroleum remained Tunisia's most 
important export commodity, accounting 
for approximately 1096 of the country's 
gross domestic product. The country's oil 
production, although less than 196 of the 
total world crude output, accounted for 35% 
of its export receipts. Phosphate-related 
exports accounted for approximately 17% of 
the country's total export receipts and re- 


mained the third largest foreign exchange 
earner, slightly behind textiles. 
Government Policies and Programs.— 
New petroleum exploration legislation went 
into effect during September. The new code 
was designed to encourage further foreign 
exploration programs in areas of Tunisia 
where small oil and gas fields have been 
discovered, yet owing to their limited size, 
have not been commercially developed. The 
new.legislation was to give royalty and 
other tax breaks for companies willing to 
further evaluate or develop these small 
fields. Important lead-zinc ore projects were 
under way in northern Tunisia, as well as 
industrial salt developments in the south. 


PRODUCTION 


Two Government agencies were responsi- 
ble for nearly all of the nonpetroleum min- 
eral production in Tunisia in 1985. These 
were the Compagnie des Phosphates de 
Gafsa (CPG), which consisted of eight phos- 
phate mining operations, and Société Tuni- 
sienne d Expansion Miniére (SOTEMD, 


which controlled five lead-zinc ore mines, 
one iron ore mine, and two barite and 
fluorspar mining operations. The combined 
labor force of these two agencies, which 
excludes limestone operations for cement 
manufacture, totaled over 19,000 persons, of 
which approximately 70% was miners. 


851 
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Table 1.—Tunisia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity? | 1981 1982 1988 1984» 1985* 
METALS 
"os and wapa m — 
ron ore concen , gross we 
a n thousand tonis 396 215 316 308 3309 
Pig iren da- 1158 r97 147 150 150 
Steel, crude® 5 meds da 1160 7100 7150 1150 150 
Mine output, metal content 5,661 4,988 4,570 4,056 39,553 
Metal: 
ima rr 17,530 15,820 10,898 8,400 10,000 
Secondary? ___________________ 500 500 500 500 500 
Total 18,080 15,820 10,898 F8 900 10,500 
Silver metal, primary - thousand troy ounces. . 84 115 90 *85 426 
Zinc, mine output, metal content: 78,200 8,388 7,548 6,660 5,500 
INDUSTRIAL MINERALS 
. TCI TR 24,671 80,654 20,250 12,100 20,000 
Cement, hydraulic thousand tons 2,020 1,788 2,850 8,910 8,500 
construction do- 350 350 350 350 
Fluorspar, chemical- and metallurgical- grado .. 34,844 83,209 84,013 44,510 340,612 
Gypsum* intl cee Na oes . 8 75,000 75,000 T80,000 T85,000 90,000 
C77; 8 thousand tons 466 500 580 600 
Phosphate rock, gross weight do... 4,596 4,196 5,924 5,346 *4,580 
Salt, marina do- 467 421 375 330 405 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural 
Gros? |. million cubic feet. 000 28,000 28,000 28,000 
Marketed _--------------——— p 18,703 14,883 14,508 14,080 14,000 
Petroleum 
de thousand 42-gallon berrels.. . 41,600 39,324 42,649 42,251 42,000 
Refinery products: 
Gasoline do 1.391 1.498 1.546 1.794 1.800 
Keros ene do- 887 2,277 2,085 402 2,400 
Distillate fuel oil |... do 3,156 3,025 2, 988 3,156 3,000 
Residual fuel oll do 4,380 3,545 3,987 3,936 4,000 
We hs es hs do 414 445 460 394 400 
Refinery fuel and losses do 1,836 197 235 160 200 
Total Se ee SSeS do 12,514 10,987 11,251 11,842 11,800 
1Table includes data available through May 23, 1986. 
In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 
inadequate to reliable estimates of 


stone) is uced, but output is not rted and available information is 


output levels. Limestone q cement man 
accurate estimates of output levels. 

*Re figure. 
“From domestic and imported ores. 


is however, information is inadequate to 


TRADE 


Exports of high-quality crude petroleum, 
along with a variety of phosphate fertilizer 
products, accounted for approximately one- 
half of Tunisia’s total export receipts in 
1985. Exports of zinc concentrates, lead 
metal, and some petroleum refinery prod- 
ucts were also important. Total exports 
decreased 5% owing to the country’s re- 
duced income from petroleum sales, which 
decreased 9% in revenues as a result of a 
small drop in volume traded and a 7% drop 
in the international market price. The ex- 
port receipts for fertilizer sales increased 
70%. 


Owing to strict import licensing austerity 
measures, overall imports dropped 20%. 
Major mineral trading between Tunisia and 
the United States was limited to crude 
petroleum exports to the United States. 
Tunisia imported little or no mineral raw 
materials from the United States, while the 
United States continued to be a major 
supplier of heavy equipment to Tunisia. 
Exploration by U.S. petroleum companies 
constituted the largest category of U.S. 
investment in Tunisia, with expenditures of 
approximately $150 million.? 

To encourage and improve U.S. invest- 
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ment opportunities in Tunisia, in June, the 
United States and Tunisian Governments 
signed a tax treaty eliminating double taxa- 
tion of corporate income. Also, before year- 
end, an agreement between U.S. oil compa- 


nies and the Tunisian Government was 
reached on reducing the income tax base for 
expatriate employees, another tax burden 
that was impeding U.S. investment in the 


country. 


Table 2.—Tunisia: Exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: Metal including alloys: 
F 184 
Un fe ee eee 313 
Blue : 
tte and speiss including cement m 
including aloy: — ^ ^ ^ 
D nou dii F 1,909 
ufactures 59 
is or and trate excluding 
ore concen 
roasted pyr ite 2,201 
Scrap oe ea REY a CIERRAN QUSE NS 11 
Semimanuf: : 
Bars, rodi; angles, shapes, 
x , thousands $33 
Universals, plates, sheets 12 
Hoop and stri˙ s 6 
1 ipa ing: "nn 1611 
pipes, rniitungs s , 
Castings and forgings, rough 18 
Metal including alloys: ^ ^ ^ ^ ^ e 
Scrap ____- sola F 200 
Unwrou ght 3.515 
Semimanufactures — 25 
5 value, thousands. . us 
Silver: including alloys, unwrought 
and partly wroughnt do- 31,154 
c: 
Ore. and concentrate _..—--—----- 28,194 
Metal including alloys 
777000 6 ENS 
Semimanufactures = 
Ores and concentrates... .. _ 12 
Ashes and residues 512 
Base metals including alloys, all forms 49 
INDUSTRIAL MINERALS 
Clays, VF 40 
Diamond: Gem, not eet or strung 7 
F fluorspar . — terials * 
Hu , ma em iius 
Ferti ma Man 
Nitrogenoun ss Ze 
Phosphatic ______.________- 590,724 
Unspecified and mixed 454,531 
G and plaster _._..___.__-- 8 
thousand tona. . 1,186 


See footnotes at end of table. 


Destinations, 1984 
1984 ; 
Sue Other (principal) 
an um i F 
190 All ee um-Luxembourg. 
152 -— Algeria 128; France 29. 
3 _. All to France. 
2,234 _. Spain 945; ae 608; West Ger- 
19 -- Libya by 15 Fr France 3. 
2 _. All to Netherlands. 
790 — Belgium- Luxembourg 527; France 
$1 — All to Syri 
1 1 . 
: E 5 Algeria 591. " 
4 n Usted Kingdorh 2: West Germany 1. 
4,500 — All to France. 
621 -- Belgium-Luxembourg 438 188. 
5,949 2 Algeria 2945 Switzerland 110 
$2 -- All to United Kingdom. 
$331 —  AlltoBelgium-Luxembourg. 
13,026 zu Yugonevia 4,150; France 4,250; Italy 
3,820. 
21 _. All to Netherlands. 
126 HON . 108; Nether- 
1,750 — All to Italy. 
248 -— Spain 119; Belgium-Luxembourg 70. 
4,010 — Algeria 2,010; Libya 2,000. 
$3,576 d $3,592. 
$15 — Alle War Germany. 
51,79 -- United Kingdom 34,508; France 
909,996 EN France 215,070; Italy 123,182; Iran 
11,604 -- Italy 8,866; United Kingdom 3,264; 
Spain 2,986. 
1.140 France 299; Romania 184; Poland 
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Table 2.—Tunisia: Exports of selected mineral commodities! —Continued 


Destinations, 1984 
Commodity 1983 1984 : un 
rire Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semi stones other 
inis "m th da $1,435 $1,673 Belgium- 5 668. 
ue, thousands ; ; uU 
Salt and brine. _ ____________--~- ,069 1,337 32,800 Italy 98,239; Bulgaria 30,500. 
Stone, sand and gravel: 
Dimension stone: 
and partly worked 100 80 — All to United Arab Emirates. 
Worked .... value, thousands $62 $5 HN Algeria $4; Libya $1. 
and B. E E NA 2 —  ltaly1;8 1. 
other than metal bearing seer eis 4 4 — Alto biu, 
Sulfur: Sulfuric acid - .... T 81,874 ne Ate fee Greece 12,840. 
Other: Cru [lee M 12 -- All to 
MINERAL 27 U AND RELATED 
Petroleum refinery products: 
3 42 gallon barrels_ 1.329 1.572 1,086; N 
on z j : _. France l 
Kerosene and jet fue do 525 269 um r 
Distillate fuel oil |... n 29 19 om taly 8; 
icants. LL LLL LLL do— 1 9 NA MA IS to 
Residual fuel oi] |... do____ 12 15 -— Mainly bunkers. 
Bituminous mixtures do... Eu (*) — All to Algeria. 
NA Not available. 


1Table prepared by Virginia A. Woodson. 
Lees 


than 1/2 unit. 


Table 3.— Tunisia: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


METALS 
Alkaline- and rare-earth metals 
Aluminum: 
Oxides and h xides _________ 


Metal inc NE i alloys: 
Unwrought_ 


Ore and concentrate 
Oxides and hydroxides _________ 

Cobalt: Oxides and hydroxides 
value, thousands. _ 


Matte and speiss including cement 


T 
M cluding alloys: 
etal including oys: 


Iron and steel: 


Universals, plates, sheets 


See footnotes at end of table. 


1983 


2,882 


124 


171 
5,981 


11,061 


1,792 
216 
925 

14,916 


186,527 
90,644 


1984 


United 
States 


Sources, 1984 
Other (principal) 


Ireland 16. 
Italy 21,930; France 1,989. 

302; France 249; Netherlands 
Italy 1,177; France 737; Spain 530. 


um-Luxembourg 21; Spain 15. 
Was Germany 26 ely 36 : 


All from Belgium-Luxembourg. 


All from Italy. 


France 4/191; Belgiu Luxembourg 
2278, Spain S88. 


Norway 1,489; France 711. 
Norway 199; France 30. 


West on 528; Norway 522. 


851%. 025; France 19,081; Italy 
din West Germany 26,157; 
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Table 3.—Tunisia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1988 1984 : : 
e Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal tinued 
Semimanufactures —Continued 
Hoop and stri s 2,392 8,906 NA France 2,285; Italy 1,185. 
Rails and 5 e rape $1,812 6,295 — France 5,294; Italy 811. 
16 a ee 5,000 2,981 France 1 12 75 Italy 706. 
Tubes, pipes, fittings — — — —— 24,043 82416 1,278 France 9,875; Italy 7,516; West Ger- 
Castings and forgings, rough 214 241 TEM, Spain 89; rium-Luxembourg 91; 
Lead: 
Ore and concentrate, 11.928 6,819 UN i 
2% ͤ 108 107 -- France 60; West Germany 35 
Metal including alloys: 
6k;I!x 8 m 4 _. All from France 
1 3 5 19 — France 18. 
TA D uM: Metal including alloys 
nwroughgnt 1 1 ~- All from France 
i ufactures 26 6 -- Italy 4. 
Manganese: Oxide s 5 34 — France 82. 
Mercury ..--- 7 flasks _ 29 282 _. All from Switzerland. 
Molybdenum: Metal incl alloys, all 
Pi 1: rol: Metal -e a aw av ao ao — ae ae ao ao — — am a a ($ 2 -— — Austria 1; Belgium-Luxembourg 1 
e including alloys: 
Scrap... -.--- value, thousanda. .. $3 uuum 
ufactures 43 84 NA France 14; West Germany 7 
Platinum-group metals: Metals including 
alloys, unwrought and 8 
val $6 $1 -- All from West Germany. 
Silver: Metal seat alloys, oe 
and partly wrought |... da 8121 $110 Went Germany $41; Switzerland $27; 
Tin: Metal including all 88 
5 „ a 1 zd . 
Unwrouhntl! ~____ 48 31 — Indonesia 26; France 
mimanufactures .- ----- 86 21 -- West Germany 9; 9; ns 7: United 
Titanium: Oxide ss 118 199 85 erie $8 58; Belgium-Luxembourg 45; 
Tungsten: Metal 8 alloys 
value, thousands. — $28 $85 — France $81. 
Uranium and thorium: Metal including 
alloys, all forma dd $1 ee 
c: 
Onde . A 209 135 -— France 64; Belgium-Luxembourg 40; 
West — 81. 
Metal including alloys: 10 
JJ eee eee ee D za == . 
Unwrought . .......----- 1,508 1,552 E i ou bon i ;I 294. 
. 85 118 tes Algeria 6 3 26 
Ores and concentrates Et 10 — All from West Germany. 
Oxides and ides _- -- 1 178 51 West Germany 71; France 21. 
INDUSTRIAL MINERALS 
EE Corunduim: emery, pumice, 
a > 7 
J.;; A ees 545 557 — France 484; Greece 23. 
A Corundum eee 148 259 8 n 115; Czechoslovakia 101. 
stones us lll a 729 815 NA 611; France 90. 
Asbestos, cru lde 2c. 8,728 6,075 21 1,658; West Germany 
7 476; Greece 1 ,183. 
Barite and witherite..  ... - 186 189 — France 107 ; Spain 20. 
Crude natural borates_ - 5 1 — All from France. 
ides and acid 64 2 — France 24. 
Cement_ o ³⁰ꝛàAAA ee, 205,818 56,092 ce A 
§öÜO ³ ˙ↄ mA ĩðâ2 8 2,882 2,197 T 
Clays, cru—— 44452 —— 23,171 795 52. Italy 7,489; TER nu 
tino: thousands. $3,284 um-Luxembourg $5,963. 
ue, A e 
Dust and poder do- $10 $10 ern Belgium-Luxembourg. 
Diatomite and other infusorial earth .. _ . 183 144 e" feld 


See footnotes at end of table. 
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Table 3.— Tunisia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
id Sed Other (principal) 
INDUSTRIAL MINERALS —Continued 
Feldspar, fluorspar, related materials 1,587 2,929 -— France 1,724; Italy 324. 
Fertilizer materials: Manufactured: 
Ammoniak 945 158,654 -— U.S.S.R. 72,259; Libya 58, 000. 
Nitrogenous.. - - ----------——- 81,919 064 -. Romania 531; France France 2,705. 
Pot assi 7,318 4,665 e Italy 1,950, ; ium-Luzembourg 
Unspecified and mixed _________ 28 8 = 89; Nother- 
Comune nd laster_____________ 300 690 __- Fran 502 W West Germany 151. 
um and plasterrr eT ce 
VVV 9 48 — AI from France 
ute j 8 102 518 -- Greece 425; Austria 81. 
Crude including splittings and waste 167 106 10 Canada 66; France 16. 
Worked inc ng a omerated 
splittings value, thousands. — $8 $6 — France $3; Auria $1; Belgium- 
Phosphate, crude ---—--------- 1 11 — Pakistan 9; 8 2. 
ents, mineral: Iron oxides and 
ydroxides, processed 289 297 2 West Germany 221; Spain 38. 
Precious and a coco stones other 
= aal th ds_ $1,516 $1,486 Laxembourg $1,414. 
ue, thousands : ; T ium- 
ite, unroasted_______________ t 14 MEN e 18; France 
Salt and brine. ---------------- 42 42 _._ West Germany 40 
ium compounds, n. e. s.: 
Carbonate, manufactured 6,551 8,929 ey 6,076; Turkey 1,000. 
Sulfate, manufactured _________ 23,277 24,556 e ance 16, 607; Italy 4,144; Spain 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 20,388 21,445 -— Italy 20,596. 
Workeld 82 1,655 Leite Italy 1 618. 
Dolomite, chiefly refractory- grade 320 535 d spein 200; France 168; Netherlands 
Gravel and crushed rocckckk ß 26,977 42,415 _— Italy 36,734; Turkey 5,519. 
and quant: 3 1,166 1,250 AES Belgium-Luxembourg 1,202. 
d other metal-bearing ....— 1,591 8,725 5 MR IST WERE 2,198; Nether- 
Sulfur: 
Elemental: 
Crude including native and 
byprodu ee 982,412 997,537 39,066 Canada 321,710; Poland 287,355; 
Saudi Arabia 252,282. 
Colloidal, precipitated, sublimed _ 1 1 _. Mainly from West German 
E S EE — o À 
C, 8080 e, iine " -— , > 
Other: Crude . p 19 16 e France 14; West 
MINERAL 7 AND RELATED 
Asphalt and bitumen, natural 317 301 -— All from France 
Carbon: Carbon black 581 416 NS est Germany France 67. 
J K eee PO 18,088 28,880 -— France 15,779; Morocco 5,108. 
Coke and semicoke. _-- 377 83, — West Aed ,150; Algeria 
Peat including briquets and litter Md 
value Š $4 $1 — All from France 
Petroleum refinery producta: 
HN thousand 42 gall berrels_ 1,184 1,505 Italy 735; Algeria 278; France 197 
on = 9 9 - ? ria ce 
Gasoline, motor do- 9 908 SM 307. 
Mineral } jelly and waz do... Sois 8 — France 5; West Germany 1. 
Kerosene: and jet fuel do 1.216 1.188 -— Italy 504; France 263; ria 159. 
Distillate fuel oil |... — da- 543 4.358 -. italy 1,967; Algeria 824; Romania 391 
Lubricant ~~~ do- 25 294 @) Turkey 141; Romania 115. 
Residual fuel oil do... 4,188 ,065 zs pum rs Greece 553; Italy 861. 
Bitumen and other residues do- 145 189 — Italy 184 
Bituminous mixtures do- 6 4 __ France 3. 
NA Not available. 
1Table prepared by Virginia A. Woodson. 
Value only reported at $21,000. 


WLess than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Iron Ore.—As of yearend, no new re- 
serves of hematite ore had been identified 
at Djebel Djerissa, and existing reserves 
continued to be rapidly depleted. Carbonate 
reserves at Djebel Djerissa were extensive, 
and the ore was amenable to sintering and 
upgrading to hematite; however, there was 
an inseparable magnesium oxide pollutant 
in the carbonate ore that continued to make 
it unattractive for use at the El Fouladh 
steel plant. Only an ore blend of no more 
than 30% upgraded carbonate could be used 
in 1985. Other known deposits of hematite 
in Tunisia were all identified as having 
problems of either limited reserves or dele- 
terious associated minerals, making them 
uneconomical to develop. With the Govern- 
ment’s plans to expand El Fouladh's steel- 
making capacity by 40% by the beginning of 
1988, new reserves of quality hematite or 
magnetite needed to be found quickly, or 
technical pollutant problems resolved eco- 
nomically, in order to prevent a substantial 
increase in the country's iron ore imports. 
El Fouladh’s coking coal requirement of 
80,000 tons in 1985 was imported. The 
plant’s zinc requirement, which was used to 
galvanize some wire products, 350 tons, was 
also imported. 

Iron and Steel.—Tunisia continued to 
have a fledgling steel industry with only 
one integrated mill. Twenty kilometers 
north of the capital city of Tunis at El 
Fouladh, the mill’s original blast furnace, 
built in 1964, was still operating in 1985 
along with an electric arc furnace installed 
in the mid-1970’s. During 1985, the plant 
. complex manufactured approximately 
165,000 tons of steel slab, wire and rod from 
iron ore, and 25,000 tons of wire products 
from imported steel billets. Seventy percent 
of the plant’s iron ore supply was produced 
domestically from Tunisia’s only iron mine 
at Djebel Djerissa, approximately 200 kilo- 
meters southwest of El Fouladh. The re- 
maining 30% of the plant's ore requirement 
was imported from Mauritania and Moroc- 
co. Total iron ore requirements at El Fou- 
ladh were 260,000 tons in 1985. 

In November, El Fouladh officials issued 
a request for technical and cost proposals to 
expand the steel mill's manufacturing ca- 
pacity by 100,000 tons per year. Preliminary 
plans called for adding one 50-ton-charge 
electric arc furnace and additional wire and 


bar mill equipment for installation in exist- 
ing mills. Also, billets from the new arc 
furnace were to be 120 by 120 millimeters in 
cross section and 7.0 meters in length, twice 
the length of billets manufactured with 
existing mill equipment. 

Lead and Zinc.— The lead and zinc indus- 
try in Tunisia continued to be stagnant in 
1985, a condition prevailing since the mid- 
1970's. Within the sector, production of zinc 
concentrate continued to fare better than 
that of the lead subsector, mainly because of 
simpler processing requirements. The zinc 
has historically been shipped to Western 
Europe 8s a concentrate. Lead concentrate 
production on the other hand continued to 
be processed locally at the Megrine smelter, 
a facility that was badly in need of renova- 
tion in 1985. During the course of the year, 
a decision was reached within SOTEMI not 
to renovate the Megrine plant, Tunisia's 
sole lead smelter, but to build a new smelter 
complex between two minesites that were 
being modernized and expanded. These 
mines were expected to supply the majority 
of Tunisia's lead and zinc ore through the 
end of the 20th century. The mine expan- 
sion projects, Fedj Lehdoum and Boujaber, 
were under way, and ore production was to 
increase substantially for both locations 
over the next several years. Financing for 
the new smelter had not been found by 
yearend 1985 and was of major concern to 
SOTEMI officials and a priority item of 
pursuit for 1986. 

The expansion project for the existing 
underground Fedj Lehdoum Mine was one- 
half completed by yearend, and mining 
operations in the expanded reserves were to 
begin by the first quarter of 1987. The 
existing mine had operated on a care-and- 
maintenance basis since 1977. In 1978, 3.5 
million tons of additional reserves was iden- 
tified, with 6% zinc content and 4.5% lead 
content. The production rate for the new 
mine was expected to increase steadily to 
180,000 tons per year. Evaluation of re- 
serves and the development of the expanded 
mining plans were conducted by a special 
study group, Compagnie Miniére du Nord 
Ouest (COMINO), a subsidiary agency of 
SOTEMI. 

The other major lead-zinc expansion proj- 
ect ongoing in 1985 was at Boujaber, an 
existing underground lead-zinc-silver mine. 
Measured and indicated reserves were 8 
million tons of ore containing extractable 
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quantities of barite, fluorspar, lead, silver, 
and zinc. Resorves contained up to 400,000 
tons of lead-zinc metal, ranging from 2.5% 
to 3.5% lead-zinc in the upper strata, to 5% 
lead-zinc in the lower strata. Barite ore 
percentage was 45% in the upper strata, 
decreasing to 20% in the lower strata. 
Fluorspar percentage was 17% in the upper 
strata. Mine ore production, which was 
approximately 70,000 tons in 1984, was 
expected to increase to 150,000 tons per year 
by 1989. High-quality barite reserves were 
to be processed to produce very pure barite, 
at least 97% barium sulfate by weight, 
which was to be used at a lithophone plant 
to be built in Boujaber. Final evaluation 
and the selection of a contractor to build the 
lithophone plant, a Tunisian-Algerian ven- 
ture, was to be made by early 1986. Algerian 
markets were targeted for the plant’s pro- 
duction, which was to be used in making 
paint products. Tunisia’s only silver produc- 
tion came from the Boujaber Mine, approx- 
imately 26,000 troy ounces for 1985. The 
parastatal company that handled the Fedj 
Lehdoum study, COMINO, also did the 
feasibility and design study work for the 
Boujaber project. 


INDUSTRIAL MINERALS 


Barite and Fluorspar.—An expansion 
project was under way throughout 1985 at 
the Zriba Mine in the Zaghwan region of 
northeastern Tunisia, the country’s sole 
producer of fluorspar and majority producer 
of barite. Operating since 1981 under the 
direction of the Government agency Société 
Miniére de Spath et Barytine, the mine 
supplied fluorspar to the aluminum fluoride 
plant of Société des Industries Chimiques 
du Fluor in Gabés. The proven reserves of 
fluorspar and barite at the Zriba Mine and 
nearby locations of Al-Jdidi and Al-Gibli, 
containing some lead and zinc, totaled 5.5 
million tons. The project was to modernize 
the mine and expand production by approx- 
imately 50% to an annual production of 
54,000 tons of fluorspar, 37,000 tons of 
barite, and 3,000 tons of lead-zinc concen- 
trate. The estimated total cost of the project 
was $3 million. The Arab Mining Co. of 
Jordan was participating in the project with 
a 4096 equity share of the project's cost. 

Fertilizer Materials.—The Tunisian-Ku- 
waiti sulfuric acid and fertilizer manufac- 
turing complex at Gafsa was completed and 
came on-line in midyear. The $77 million 
complex, Industries Chimiques de Gafsa, 
was 40% owned by the Petrochemical In- 
dustry Co. of Kuwait. The plant had a 
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capacity to produce 495,000 tons per year of 
sulfuric acid, along with 102,000 tons per 
year of triple superphosphate and 158,000 
tons per year of phosphoric acid. The entire 
sulfur feedstock requirements of Tunisia's 
chemical fertilizer industry were imported 
in 1985, amounting to almost 1.3 million 
tons. 

Phosphate.—The Sra Ouertane phos- 
phate deposit in the northwestern region of 
Tunisia, approximately 175 kilometers 
southwest of Tunis, was geologically classi- 
fied in the Le Kef Basin, separate from 
existing phosphate rock mines in southern 
Tunisia's Gafsa Basin by more than 150 
kilometers. As of yearend, evaluations com- 
pleted on the Sra Ouertane phosphate ore 
showed notably different geological charac- 
teristics than the phosphate deposits of the 
Gafsa Basin, and in pilot tests required 
more ore beneficiation for use in fertilizer 
manufacture. All studies on evaluating the 
Sra Ouertane phosphate deposit were being 
initiated and managed by the Government 
agency Société d'Etudes des Phosphates du 
Sra Ouertane (SEPSO). A feasibility study 
completed by Zellars-Williams Co. of the 
Jacobs Engineering Group Inc. of the Unit- 
ed States in mid-1985 was a two-part project 
that looked at two stages of production for a 
phosphate mine and beneficiation complex 
at Sra Ouertane. The initial stage-A produc- 
tion capacity was set at 1.2 million tons per 
year of ore, from an open pit mine in the 
Qued Koussein region of panel I in the 
southwestern portion of the Sra Ouertane 
ore body. Significant outcrops of ore in this 
area would facilitate opening the mine, 
which would use conventional open pit 
mining equipment, electric shovels, and 
trucks. Draglines were considered unneces- 
sary. Drilling and blasting equipment would 
be required. Preliminary estimates of the 
western plateau reserves indicated more 
than 300 million tons of similar grade con- 
centrate could be economically recovered. 
From the ore mined, production of 700,000 
tons per year of triple superphosphate was 
proposed. This would be manufactured at 
on-site facilities, then shipped for export by 
existing rail to the Port of Halq al-Wadi, 
just north of Tunis. 

A major beneficiation problem with the 
Sra Ouertane ore, classified as a carbonate, 
was resolved during the 2-year feasibility 
study. A proprietary technique was devel- 
oped by Zellars-Williams and SEPSO to 
remove the carbon content of the ore eco- 
nomically. The estimated cost of the stage-A 
was $200 million. SEPSO contracted with 
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Zellars-Williams to do further engineering 
design work on stage-A, which was under 
way during 1985 and was expected to be 
completed by early 1986. SEPSO was ex- 
pected to issue a tender for a technical and 
cost proposal for constructing the stage-A 
mine by mid-1986, with selection of a con- 
tractor to begin building stage-A facilities in 
1987. 

The second part of the study, under way 
in the latter half of 1985, was to evaluate a 
6-million-ton-per-year ore mining scheme 
for the same area (stage-C). This study was 
proposing slurry transport of the beneficiat- 
ed ore to Cap Serat on Tunisia’s northwest- 
ern coastline, where installations to make 
triple superphosphate would be erected. 
Bechtel Engineering of the Bechtel Group 
Inc. of the United States was under con- 
tract, conducting an indepth study to evalu- 
ate the slurry transport scheme. Neither 
the proposed slurry pipeline nor the loadout 
port facilities for Cap Serat currently exist. 
Rail transport was a possible option but not 
considered likely, owing to the estimated 
high capital investment needed to build a 
rail line from Sra Ouertane to Cap Serat. 

Work continued throughout the year on 
the new Kef Eddour Mine in the Gafsa 
Basin. The mine was scheduled to come on- 
stream by 1987 and was expected to supply 
1.4 million tons per year of phosphate con- 
centrate for chemical fertilizer manufac- 
ture at the new Skhira complex on the east 
coast. Work at La Skhira continued and was 
expected to be completed before the end of 
1986. The complex was to comprise two 550- 
ton-per-day phosphoric acid lines, two 1,750- 
ton-per-day sulfuric acid lines, and one 
1,000-ton-per-day concentrated phosphoric 
acid line. 

Under evaluation by CPG officials in the 
latter half of the year were technical and 
cost bids for constructing two new benefi- 
ciation plants. One of the wash plants 
would service the Kef Eddour Mine, while 
the other would wash ore from the Redeyef 
Mine, one of the oldest phosphate mines in 
Tunisia. The estimated cost of the two new 
beneficiation plants was $45 million. 


Potassium.—F inal design work began on 


a large-scale potassium sulfate manufactur- 
ing complex for Zarzis. Based on previous 
technical and economic studies on the Zar- 
zis brine deposits, the Société de Devel- 
oppement des Industries Chimiques du Sud 
secured a loan from the Government of 
France to build a 120,000-ton-per-year- 
capacity potassium sulfate plant at an esti- 
mated cost of $80 million. The new complex 
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was to be integrated with the existing pilot 
operation at Zarzis, and should be opera- 
tional by the end of 1988. Approximately 
one-half of the potash feedstock necessary 
for the plant's operations was to be import- 
ed; the rest being supplied from the local 
brine deposits. Domestic demand as well as 
exports appeared likely for the product, and 
the Port of Zarsis was being enlarged and 
equipped to handle the exports. 


MINERAL FUELS 


Petroleum.—Exploration.—The El Fran- 
ig and Sabria Oilfields were discovered by 
the Amoco Tunisian Oil Co. in 1979-80. 
These were Amoco's first discoveries in 
Tunisia, situated in the company's Medi- 
nine southwestern concession, around and 
containing the Chort el Djerid lakebed. 
Three wells have been drilled at Franig, two 
of which were dry. The one producing well 
tested at 1,840 barrels of oil and 356,790 
cubic meters of gas per day. Four wells have 
been drilled at Sabria; two were dry and two 
were marginally successful strikes. In the 
latter half of 1985, Amoco was offering an 
equity share (50%) of its Medinine conces- 
sion for sale in return for the financing of a 
fifth well at Sabria, plus three other explo- 
ration wells, the locations of which would be 
determined at a later date. The drilling 
results of a fifth well at Sabria were consid- 
ered necessary to Amoco's determination of 
whether to develop the Franig and Sabria 
Fields, and also as a further determination 
of the area's overall oil and gas potential. 
Negative results could discourage develop- 
ment of known reserves that were consid- 
ered too small to justify the cost of field 
development and supporting infrastructure. 

Another area where Amoco was drilling 
in 1985 was its newly acquired Douz permit 
concession, just south of its Medinine con- 
cession. Drilling operations began at Douz 
in February. Should further development of 
Sabria and Franig occur and if results were 
positive in the Douz concession, the field 
could easily be tied into an oil and gas 
gathering network at Sabria and Franig. 
The possibility exists that the Douz area 
might prove worthy of development on its 
own merits. Amoco also had a newly ac- 
quired permit concession offshore in north- 
central Tunisian continental waters, direct- 
ly west of Bizerte. Aeromagnetic and seis- 
mic studies were ongoing in 1985, and 
results were being analyzed. 

Refining.—Tunisia’s sole petroleum refin- 
ery was operated by Société Tunisienne des 
Industries de Raffinage (STIR), owned by 
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Italian interests and the Government of 
Tunisia. The plant’s original construction 
outside the coastal town of Bizerte, 30 
kilometers north of Tunis, was completed in 
1962 by Snamprogetti S.p.A. of Italy. The 
facility's initial capacity was 1.0 million 
tons per year. In 1985, the capacity and 
operating level of the facility was 1.5 mil- 
lion tons per year. The refinery’s major 
products are propane, kerosene, gasoline, 
distillate fuel oil, and residual fuel oil. The 
lighter gas fractions, methane and ethane, 
were mostly flared off; however, a percent- 
age of this gas was used to generate the 
facility's electrical needs and to heat the 
hydrocracking towers. The power generat- 
ing station had two 1.8-megawatt electrical 
generators, each coupled to steam-driven 
turbines fueled by topped natural gas. The 
facility had a storage capacity of 300,000 
tons of crude oil and equal storage for 
refined products. 

STIR was well into the planning stage for 
expansion of the plant's refining capacity to 
3.0 million tons per year. A request for 
technical and cost proposals was issued in 
July 1985, and a contractor to do both the 
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engineering design and construction work 
was to be selected by early 1986. Companies 
expected to bid on the contract were Tech- 
nipetrol and Snamprogetti, both of Italy; 
M. W. Kellogg Co. and Lummus Crest of the 
United States; and Triad Engineering of 
Canada. 

Construction work was under way at the 
refinery to build two additional 100,000-ton- 
capacity crude oil storage tanks and four 
new 50,000-ton-capacity product storage 
tanks. Three new propane storage tanks 
were also under construction. Additional 
plans for the powerplant included a third 
electrical generator, also to be fueled by 
topped natural gas. Other equipment items 
were to await final design plans for the 
expanded refinery, although additional top- 
ping and cracking tower equipment was 
expected to be erected. STIR officials ex- 
pected to collect and use almost all topped 
natural gas after expansion work was com- 
pleted. 


1Physical scientist, Division of International Minerals. 

Where n “values have been converted from 
Tunisian dinars (D) to U.S. dollars at the rate of 
D0.82=US$1.00. 


The Mineral Industry of 
Turkey 


By Kevin Connor! 


In 1985, Turkey’s mining industry contin- 
ued to produce a wide spectrum of minerals 
for both export and domestic markets. Bo- 
ron minerals remained the most important 
in terms of export revenues, with chromite 
concentrates and ferrochrome production 
an important second export category. Tur- 
key was the world’s second largest producer 
of boron minerals and the seventh largest 
producer of chromite ore. Other major min- 
erals produced for export were barite, baux- 
ite, magnesite, and mercury. Mineral ex- 
ports accounted for approximately 4% of 
Turkey’s total export receipts. Bauxite, 
coal, copper, iron, a variety of industrial 
minerals, natural gas, and petroleum were 
exploited for domestic consumption. 

After nearly a year of legislative effort, 
the Government made major revisions in 
the country’s mining codes on June 4, fur- 
ther amending and modernizing mineral 
licensing procedures in Turkey. The new 
legislation refined the mining law amend- 
ments of 1983, which initially provided for 
returning back to the private sector those 
mining ventures nationalized in 1978. The 
Government expected the new mining codes 
to reduce or eliminate restrictions of the 
past and to encourage both local and foreign 
private investments. 

Among the mining code changes were the 
freeing up of almost all minerals for exploi- 
tation by the private sector. Strategic min- 
erals previously reserved for state exploita- 
tion were opened for private sector develop- 
ment. Provisionally, however, private firms, 
domestic or foreign, could only develop 
newly discovered deposits for asphaltite, 
boron, thorium, trona, and uranium. The 
new law also specified that mine output of 
these particular minerals by any private 


firms must be sold to Etibank, the Govern- 
ment’s oldest and most important agency 
for developing the country’s mineral re- 
sources. Another important change was the 
removal of a previous provision under 
which two different prospecting firms could 
hold licenses to exploit different minerals 
on the same acreage. 

Government royalties, according to the 
new code, were to be assessed based on 
profits, not mine tonnage, as previously 
levied. Thereby, any mining ventures oper- 
ating at a loss would be spared the burden 
of royalty taxation. As outlined under the 
new laws, royalty payments had two parts. 
The first, a 5% pretax of profits, was to be 
paid to the national treasury as payment 
for mineral rights. The second was a 5% 
pretax of profits going to Etibank to be 
deposited in a newly established mining 
fund. The mining fund would also receive 
the proceeds from forfeited guaranty bonds 
and confiscated ores and materials. The 
fund was to be administered by Etibank and 
used to finance mineral exploration, techno- 
logical research and development, facility 
construction, stockpiling of critical miner- 
als, and expenses of mining law implemen- 
tation. All interested mineral prospectors 
can apply for financing from the fund. 

Work continued all year on the Elbistan 
lignite powerplant project. The second boil- 
er unit of the four-unit, 1.2-gigawatt plant 
came on-line in April, and completion of the 
third and fourth units was proceeding 
smoothly, with both expected on-line before 
yearend 1986. In conjunction with the 
powerplant project, an increase in coal pro- 
duction for the Elbistan lignite mine was 
expected. The Turkish Coal Authority was 
finalizing orders for 22 electric shovels, 
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expected to be supplied by Sumitomo Heavy pan. The cost of the mine equipment order 
Industries and the Sumitomo Corp. of Ja- was $44 million. 


PRODUCTION AND TRADE 


Mining activity in Turkey represented 
slightly less than 2% of the country’s gross 
national product in 1985. Production trends 
were consistent with those of 1984, with 
substantial increases registered in steel 
manufacturing and lignite production. Bo- 
ron and chromite production increased 
modestly, allowing Turkey to remain a 
major world producer of these commodities. 

Turkish exports of minerals were esti- 
mated at approximately $300 million for the 
year, with boron salts accounting for over 
35% of the total revenues. Ferrochrome and 
chromite ore and concentrates accounted 
for approximately 25% of the export trade. 
Increases in exports of bauxite and fertilizer 
materials continued. Mineral exports repre- 
sented 4.1% of Turkey’s total foreign trade 
receipts. 


By yearend 1986, Turkey was expected to 
become 1 of the world’s top 20 steel produc- 
ers, surpassing in capacity countries such as 
Australia, Austria, the Netherlands, and 
Sweden. With expansion programs at all 
three integrated steel complexes and at 
seven of the private electric arc producers, 
Turkey s capacity could well exceed the 
planned figure of 8 million tons of raw steel 
production for 1989. Turkey was forced to 
substantially increase imports of rolled 
steel products, billets, slabs, and scrap in 
1985, worth nearly $1 billion. The country’s 
raw steel consumption was estimated at 5.7 
million tons, while production was 4.9 mil- 
lion tons, with a continuous casting ratio of 
approximately 73%. Imports rose dramatic- 
ally in 1985, and exports of steel products 
increased 17% over the 1984 export total. 


Table 1.— Turkey: Production of mineral commodities! 
(Metric tons unlees otherwise specified) 


Commodity 1981 1982 1988 1984P 1985° 
METALS 
Aluminum: 
f ee ees 1589, 728 508,392 306,360 131,568 2213,752 
Alumina - --------------------—- 131,400 84,204 57,420 15,120 11 
Metal, primar 140, 400 736,300 80,400 ,900 j 
Antimony: 
Ore, mine output: 
Gross weight __________________ 27,949 35,982 21,901 525 242,340 
Metal content 838 1,079 840 71,017 1,100 
Smelter ——-——---------~-----——— 1,126 1,454 1,267 1,821 1,900 
R E 45 141 198 42 $300 
Chromite: 
Gross weight (84% to 48% Cr303)- -----—-—- 1574, 263 618,028 514,992 688,917 ?164,862 
Salable produetk᷑‚ttt 1401, 112 1452, 445 345,610 487,405 500,000 
Conger: output, gross weint 2,656,767 2,699,619 2,184,872 2,466,158 2,206,351 
E JJV 122 P 125, 683 19,113 32,028 333,501 
Refined... ee ee $2,200 $1 39,000 000 
Iron and steel: f dis 8 
ee gross weight thousand tons 2,935 rg, 055 4,151 4,087 35,371 
Pig iron and ferroalloys: 
Ferrochromium _ ~- ------------ 40,775 39,862 30,175 48,081 48,000 
Ferrosilicon _______________ _ a eg ,800 *4,500 6,902 6,900 
Pig iron and other ferroalloys 
5 oe 7 72.050 12.174 2,719 2,868 23,245 
Steel, crude including castings. _ -do_ — — — T2,425 2, 3,835 4,290 34.961 
Mine output, metal content 8,400 10,700 9,100 14,600 14,400 
Metal, smelter, piney VV 2,500 3,100 4,000 4,000 3,600 
Manganese ore, gross weight ____________~- 714,982 7, 310 3,204 42,796 50, 000 
FFC 76-pound flasks _ 15,915 17, 129 4, 680 5,212 6,000 
Silver, mine output, metal content* 
ounces. . 200 220 220 220 220 
Tungsten, metal content of concentrate 2153 150 325 1350 350 
Anine output, metal content 790,800 799,500 31.100 50,700 50,400 
Metal, smelter, primar 18,100 14,900 14,300 19,500 12,000 


See footnotes at end of table. 
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Table 1.—Turkey: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
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Commodity 1981 1982 1983 1984P 1985* 
INDUSTRIAL MINERALS 
Abrasives, natural: Emery. _____.______ 45,824 85,164 22,846 21,145 215,648 
J REL PORC FPE AP 3,860 958 1,510 1, 1,500 
Borte ee ⁵ ↄ ee nN 185,555 T114,928 78,974 198,081 2166,212 
Boron materials thousand tons. 843 787 102 21,587 
Cement, hydraulic do- 15,043 15,778 18,595 15,788 217,581 
er 
Qnis o onc rf́ rr 8 NA NA NA 28,098 246,855 
Kolin ae 8 44,795 *50,000 *50,000 54,932 269,390 
i ne eL s NA NA NA 71.77 2168,719 
Tol soe . i ee 119,813 152,188 107,865 154,802 3284,964 
Diatomite |... L2 LLL ccc c 22-2 *10,000 *10,000 9,600 2,540 3,000 
Feldspar® _________________________ 70,000 70,000 39.212 10,000 20,000 
Fluorsper _-—--------------------—— 1,986 *2,000 2.000 2.000 2,000 
777Ü;*êdè NA 3,360 4, 805 NA NA 
Gypsum ___________________ 90,470 *90,500 15,512 51,816 778,058 
Lime — os y thousand tons. 1,000 *1,000 1, 
Magnesite, crude orte ™783,960 F919, 572 719,124 728,264 21,200,849 
nh vus kilograms_ — 17,600 12,850 8 15,000 215,800 
Nitrogen: N content of ammonia ~. -——------- T283,700 T254,900 218,100 290,000 290,000 
Perlite... 45,000 121,527 ,693 60,452 60,000 
Phosphate rock 42,500 126, 3800 50, 400 95,600 237,400 
Pyrites, cuprous, gross weight 61,632 15,232 4,238 Q) us 
Salt, all types thousand tons 1,896 711,314 1, 400 1,290 31,066 
Sodium compounds, n.e.s. 
Round: tS DeL Ur T. 60,000 60,000 60,000 60,000 60,000 
Sulfate . e 65,822 65,188 61,942 83,026 ,000 
Stone, sand and gravel, n.e.s.: 
Limestone... thousand tons. _ 1513 338 343 *350 350 
%%% ⁰mm. . 88 186,823 24,110 89,110 *40,000 40,000 
Quartzite __--------------------—- 197,883 ,000 239,201 €240,000 2318,450 
Sand, siliceous? ns 2113,826 110,000 110,000 110,000 110,000 
Strontium minerals: Celestite 15,000 15,000 88,835 85,000 85,000 
natural, n.e.s.: Aluminum sulfate 
U —— nummum LOL 11,543 *11,500 14,682 13,971 211,578 
Sulfur: 
Native, other than Fracht 128, 758 131, 805 34,899 40,722 237,500 
Scontentofpyrite* |... 29,217 T2 260 71,881 as 
nn C "73,000 175,000 175,000 178,000 80,000 
Tétal* o needs T130,975 T109,065 7111,730 T118,722 117,500 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural thousand tona. — 560 523 *160 750 750 
i C 18,108 19,922 *20,000 20,000 20,000 
Anthracite FFF thousand tons. 1,284 1,223 6,122 7,108 526 
Bituminous 3; E zc NA NA 750 225 523 
Lignie. - do- 18,960 20,542 29,841 27,199 395,893 
Virin paapa do_ 1,875 102 2,980 2,401 2,400 
Geshouse __________________ do 4250 800 121 100 100 
POG a ß recu *100 *125 260 174 170 
„„ ctis do 2.225 527 761 675 670 
Gas, natural: 2 ^ 2 2 
Gros million cubic feet. 29,000 226,050 27,000 27,000 27,000 
Marketed |... do- 3,000 3,500 93,500 *3,500 8,500 
Petroleum: 
3 thousand 42-gallon barrels. _ 16,918 16,697 15,779 14,941 15,110 
Refinery products: i x 
— —ÀÁ— CT 16,341 15,140 16,956 18,380 18,681 
Jet fuel__ .. do 1,716 2,360 2,263 2,412 139 815 
r era do- 2,085 2.975 2, 585 
Distillate fuel o da 38,557 43,580 41,664 50,970 250,537 
Residual fuel olli do 23,431 26,490 34,178 38,433 962 
l F do- 51,000 71,100 1,568 1,486 21.174 
Liquefied petroleum ga do... 142 pee 4,865 5,585 
Naphtha .--------------- P 10 10 226 58 


See footnotes at end of table. 


864 


MINERALS YEARBOOK, 1985 


Table 1.—Turkey: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 


—Continued 


Petroleum —Continued 
Refinery products —Continued 


Asphalt. thousand 42-gallon barrels. .. 


Unspecified -—_ ------------ d 
Refinery fuel and losses 


1981 


2,177 
3,814 


1.200 
94,574 


*Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Aug. 7, 1986. Limestone quarried for cement manufacture is substantial; 
however, information is inadequate to make accurate estimates of output levels. 


3 Reported figure. 
Revised to zero. 


1982 


1,875 


4,480 


1,200 


101,900 


1983 1984» 1985* 
2,594 2,960 73,405 
7.532 9.787 38,271 
1,905 2,248 32,988 

122,061 134.572 134.462 


Table 2.— Turkey: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Ore and concentrate |... LL LLL 
and xidees 
Metal including alloys: 


-e wo a —— ow o — ae aw ow "— om oe oe ow — == 


Chromium: Ore and concentrate 
Copper: Metal IBI alloys: 


Se 
Iron and 1 


Ferroalloys. - ——— 
Steel, primary form 


Semimanufactures: 
Bare, r e angles, shapes, 


Tubes, Castine nd Reels 


all rough 

Lead: id 
Ore and concentrate 
Oxides 


Silver: Metal etal including ng alloys, unwrought 
and partly wrought value, thousands 


See footnotes at end of table. 


1983 


219 
16,052 
82,825 

182,911 


730,763 
47,189 


3,314 
134,974 
5,440 


2,725 
109 


1984 


5,950 


16,846 


14 
18 
25,110 


439,680 


12 
12,273 


1,078,357 
88,582 
5,419 

24 


10,966 
205,472 
8,693 


United 
States 


Destinations, 1984 
Other (principal) 


All to West Germany. 


All to France. 

U.S.S.R. 12,121; Iraq 4,700. 
12. 

All to Syria. 

EI 8, 18871 Iraq 5,518; Kuwait 


China 98,650; Sweden 68,900; 
Yugoslavia 68,016. 


Libya 10; 2. 
Iraq 6,907; Lan 3.87 0. 


West Germany 2,638; Iraq 295. 


ia 31,184; Italy 28,914. 

Ner 11,550; China 2,000 

Iran 117,834; Lebanon 71,131; 
Jordan 36,101. 
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Table 2.—Turkey: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 : : 
See Other (principal) 
METALS —Continued 
Titanium: Oxides - -------— 2,250 82 EP Iraq 81. 
and concentratt, 180 452 66 Singapore 247; Austria 140. 
Metal includi ui Ar forms 805 bd 
Uranium and thorium: includi 
alloys, all forma value, thousands. $3 dE 
Ore and concentrate 1,200 Le 
Metal cluding all -—— a -— — —— — — — — —— Í— 100 100 = All to Iraq 
in oys: 
Unwrou ght 188 112 eT : ium-Luxembourg 100; Iran 
Semimanufactures 15 10 -- Iraq 5;: Jordan b 
Ores and concentrates 830 2,246 -—-  Belgium-Luxembourg 1,429; Yu- 
goslavia 441. 
!. ͤ -% —mo— c MEN 
inclu orms = ni 
ü iid ; Notherlands 75. 
INDUSTRIAL MINERALS 
Abrasives, n.e 
Natural 8 emery, pumice, 
Ror me 8 OCT E dur 22,918 19,656 8,060 Netherlands 9,380; France 794. 
an semi- 
precious stones 1 
"m value, apr E $12 ed 
rinding polishing wheels an 
322 - 820 47 t Libya 22; West Germany 20. 
Barite and witherit— 162,580 215,981 24,901 USSR. 15,308; 
48,196; Egypt 20,810 
Boron materials: 
Crude natural borates 622,587 802,555 166,220 Hair 148,070; France 69,795; 
Oxides and acid 7,022 27,060 7,750 eer c 940. 
Cement. thousand tons__ 2.284 1,998 à Egypt 146; ia 616; Libya 
eT Te eee 3,174 4,470 __ Lebanon 2,015; 906 
Clays, eru lde 64,183 89,528 8 oe 54,174; 12,768; 
Diatomite and other infusorial earth __ — 15 364 - Iraq 168; Syria 108; West Ger 
Perle ma , fluorspar, related materials - - 5,045 1,084 __ Kuwait 620; Jordan 894. 
5 JJ ͤ i ely a eee ee ae T98 77 — Iraq 74. 
Ni % ee oe Ue — 23,311 9,655 ee ae 11,000. 
Ph E eee 11,951 160,185 2,000 China 80,950; B Bulgaria 19,950; 
201 200. 
Unspecified and mixed _________ 15,000 42,000 p igeria 3 000; China 10,000; Cy- 
Gypsum and plaster __ _ _ ______~_- 2,651 854 _. Egypt 600; Lebanon 200. 
Be a Cee Need cer 8 2,688 1,360 Cyprus 4,592; Kuwait 877. 
Magnesite _ _---—----------—-- 92,070 164,614 4,700 Austria 44,825; Romania 31,971; 
xi USS.R. 20,886. 
Meerschaum, amber, q4ũ»tůi „ 5 6 Lies Austria 5; West Germany 1 
Crude in and waste _ 20 162 Le All to Kuwait. 
Worked — — 
e . value, thousands. . ze $1 — All to Cyprus. 
Pigments, mineral 
Natural crude ioci des, processed. 381 60 Iraq 48; Libya 12. 
n oxides an es, eet ; 
Precious semi ious stones other 8 
than diamond: Natural 
value, thousands $1 xm 
Pyrite, unroested.. _ 15 NN 
Salt and brine - 6,258 29,948 -—- Iraq 27,155; Cyprus 1,550. 
jum compounds, n.e.s.: Manufactured: 
f K 61,883 55,646 ie ee Iraq 10,610; Greece 
Sulfat Q) 468 = Iraq 451; Cyprus 15. 


See footnotes at end of table. 
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Table 2.—Turkey: Exports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Dolomite, chie 
Gravel and rock 


Limestone other than dimension 


Slag and dross, not metal- bearing 
MINERAL FUELS AND RELATED 
MATERIALS 


Refinery : 
Gasoline, motor do 


Kerosene and jet fuel.. . do- 
Distillate fuel oil 
Lubrican 


Bitumen and other residues 


Bituminous mixtures.. do 


Revised. NA Not available. 


VTable prepared by Virginia A. Woodson. 


1983 


40,223 
18,617 


12 
575 


1984 


United 
States 


87 


Destinations, 1984 
Other (principal) 


Libya 6,166; Italy 6,160; West 
Kuwait 8,481; Lib : Saudi 
uwai „ 

Iraq 178; Greece 40. 

Tunisia 6,655; Syria 1,499; Libya 


Feypt 123; Iran 17. 
Greece 18; unspecified 20 


Italy 3,709; Greece 605. 
uv ag ,880; Austria 473; France 


Iran 614; Mainly to Cyprus. 


Ian 188 
Italy 1,836; sedis 1024. 


Mainly to Cyprus. 
Libya 1. 


Jess than 1/2 unit. 
*Revised to zero. 
Table 3.—Turkey: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodity 1983 1984 : n 
que Other (principal) 
METALS 
Alkali and alkaline-earth metals 1 6 zs n ; United King - 
Aluminum: id 
Ore and concentrate 1.025 1,615 -- Italy 8,598; France 1,992; 
Notherlands 986. 
Oxides and hydroxidees 258 211 NA West Germany 162; United 
Kingdom 43. 
Metal including alloys: 
Serap mond cn eee 4 -- Italy 21; er 
Unwrou ght T 59,953 68,493 za nt a 5 3,709; 
Semimanufactures 915 1.417 à 


See footnotes at end of table. 


wes Germany i ii 
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Table 3.—Turkey: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodity 1983 1984 ; ee 
fed Other (principal) 
METALS —Continued 
Arsenic: Oxides and acids 150 163 -- United Kingdom 87; pum. 
Luxembourg 45 45; Sweden 20 
Chromium: 
Oxides a nd hydroxides . 308 409 West Germany 188; United 
and hydroxides s ni 
Cobalt: Oxides and hydroxides 60 37 Belg! om 155 Italy 138. 
and hydroxides si um- 
9 and 5 er 
uding sick um 
iin value, 2: Lj $1 — All from Austria. 
r: 
and concentrate 16,202 23,292 -- Chile 18,196; Morocco 5,060. 
Matte and speiss including cement = 
Metal including alloys) r 
Scrap _.___ B 3 60 -— All from West German 
Unwrou gt 26,110 24,460 1900 Chile 15,484; Belgium Luxem- 
Semimanufactures 10,820 10,297 414 West 5,211; Belgium- 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite _. thousand tons__ 1,829 1,656 ET W of South Africa 764; 
TER razil 320; Liberia 250. 
Scrap ____________ do 1 1,038 717 United Kingdom 186; U.S.S.R. 
Pig ialis ~_______ 8 68 43 NA U.S.S.R. 19; Canada 10. 
Ferroalloys: 
Ferromanganese.. .. do- 21 26 — Re o coon aes, 
Unspecified do- 22 27 Q) Yugoslavia T; Romania 5; Brazil 
Steel, primary forms do 929 1,483 NA Spain 288 Brazil 182; Bulgaria 
Semimanufactures 
Bars, rods, angles, sha 
sections a 103 297 ) Spain 106; West Germany 36; 
Bulgaria 32. 
Universals, plates, sheets 
do... 817 370 @) Bulgariá 45; West Germany 39; 
Hoop and strip - do- 3 4 Q3 Went y 2; Austria 1. 
Rails and accessories 
do... 10 54 -- Republic of South Africa 84; 
france 18. 
CCC o- 2 6 ) Spain 2; Belgium-Luxembourg 1. 
Tubes, pipes, fittings 
te 43 64 1 zu via 19; West Germany 
;U.SSS. R. 9. 
Castings and forgings, rough 
Mes 5 2 (0) West Germany 1; United King- 
I E dom 1. 
; 109 201 United Ki 119; France 82. 
Metal . — 5 5 
353 8,785 10,179 1,009 pa hee 2705 Spain 1,567; 
exico 1,1 
Semimanufactur es 1 160 c from nup E E 
é 5 €: ii 124 62 N 89; France 20 
nwrought ________________ er : : 
orway ce 
value, thousands $10 $10 ae iir dcin $6; West Germany 
Ore and concentrate, metallurgical- 
Se PEE 8 1,910 1,848 -- Republic of South Africa LN 
um- 
Oxidess cL 2222-2 820 602 -- West y 309; Republic of 
Matte and speiss . ._.._...- _—- 651 817 19 Canada 410; United Kingdom 
"€ 201; Austria 56. 
Unwrought_______..____ 29 2 RN Anena 1; United Kingdom 1. 
Semimanufactures 155 197 (9 est Germany 128; Austria 91; 


W 
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Table 3.—Turkey: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 : 3 
d . Other (principal) 
METALS —Continued 
Platin p metals: Metals including 
alloys, unwrought and t 
val $360 $331 -- Italy $175; West Germany $189. 
Silver: Metal including alloys, unwrought 
and partly wWroughgnt Moe $356 $502 West Germany $407; Switzer- 
Tin: bd 
mou E ae E E 8 21 -— All from West Germany. 
Metal including alloys: 
Unwrought_ 995 858 m MT 834; Bolivia 193; Thai- 
Semimanufacturess 4 10 EN West C Germany 4 4; United King- 
Titanium: Onde 2,250 2,387 21 West 1,050; France 
540; United 875. 
Orid oi A AA 250 894 Went Germany 136; Netherlands 
Blue pow der, --------- 29 28 _ All from West Germany 
b including 4 7,910 18,974 Bulgaria 6,478 um- 
Hit EAE um ourg 3,796; West Ger- 
many 2, 
Semimanufactures zu 9 _. All from Belgium-Luxembourg. 
Ores and concentrates 8,894 4,078 ee Australia lia 2,045; Unite United King- 
Oxides and hydroxides |... 482 442 91 West 8 2 8 
F 60 "S 
Baso metals including alloys. all forms i42 71 1 Netherlands 45; Uni 5, United King 
INDUSTRIAL MINERALS 
E 
a um, , 9 
eie c oS eee 1 2 — All from Italy. 
Artificial: Corundum .---------- 1.490 1.848 -—-— "o Germany 1,127; Austria 
Dust and powder of precious and semi- 
precious stones including diamond 
ue, a $295 $510 $264`-- Netherlands $144; Republic of 
Grinding and polishing wheels and de 
KHAN IOS IRI) 214 196 2 Wont Germany 45; Italy 38; Po- 
Asbestos, crude________________ 20,575 21,872 _- Canada 6,670; U.S.S.R. 5,982; 
ic of South Africa 4,088. 
Barite and witherite. |... . oe 2 8 from West : 
Boron materials: Oxides and acids 
value, E 884 8 m 
Cement 1 375 West Germany 1.018: Italy 1,020, 
r0 m — ——— ce — 1 n Went dern, 8; mE We 
Clays, crud ~~~ ~~ 4,259 7,045 2,122 United 5 
Cryolite and chiolite — 20 41 — Denmark DU 
8 value, thousanda.. Netherlands sie faire 
ue, z E 
Dust and powder |... do- 1157 1810 $264 pire whee 144 Republic of 
Diatomite and other infusorial earth .. _ — 13 142 139 M man 8 
F 3 23 45 — West Germany 40 
Crude, n. es a 55 — All from West Germany. 
Manufactured: 
Ammo nia 668,424 548, 788 85,768 U.S.S.R. 348,980; Libya 41,151; 
Trinidad and Tobago 30,871. 
Nitrogenouns _ 916,617 923,220 46,065 Agi 3⁴⁰ 014; Italy 242,645; 
, cs cun 88,381 60,526 hus 
a bourg! 9 5 cigun d 9,425. 
Unspecified and mixed... 148,561 134,445 114,157 
Graphite, natural .. 334 474 Eus West Ger 381; China 61. 
Gypsum and plaster |... - Me 3 -- Italy 1; Uni Kingdom 1. 


See footnotes at end of table. 
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Table 3.—Turkey: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Crude including splittings and 
3 incl my rius tA ext split- 


Precious and semiprecious stones other 


than diamond: 

Natural value, thousands 

Synthetic, do- 
7. ee 


<r 


MINERAL FUELS AND RELATED 
MATERIALS 


Anthracite and bituminous 
thousand tons. .. 


Briquets of anthracite and bituminous 


NA Not available. 


Table prepared by Virginia A. Woodson. 


*Value only reported at $18,000. 
WLess than 1/2 unit. 
*Value only reported at $11,000. 


1983 


33 
11,881 
18,919 

102,665 


1984 


37 
10,058 


20,998 
4,844 


10 
179,341 


585 
2,996 


59 
12,669 
1,928 


5,049 
60,795 
172,112 


111,355 


$115,810 


1,731 


United 
States 


Sources, 1984 
Other (principal) 


West Germany 20. 
France 15; Canada 5. 
Boupum:Dusombodrg 22; Spain 


Tunisia 244,701; Israel 174,256; 
Morocco 154, 492. 


All from Denmark. 
West Germany 477; United 
om 37. 


All from West Germany. 
5 $53; West Germany 


Yugoslavia 72,943 
"T Germany 74; dons 3 


Italy 6,890; West Germany 4,034; 
B ia 3,887 


Italy 47,331; West German 
10.285; Netherlands 9,177. 
United Kingdom 1. 


West Germany 300; Denmark 40. 
Belgium-Luxembourg 7,029. 


West Germany 2. 

Switzerland 4 824. 

All from Israel. 

Philippines 37,620; Japan 32,377; 
in 28, 823 


Spain 
West Germany 430, Italy 100. 
West N 1. 182; United 


Kingdom 81 


Italy 9,179; West Germany 3,059. 

Australia 504; West Germany 
129. 

Canada 4,985; West Germany 60. 

E of South Africa 55,691; 

5,104. 

Japan 106, 606; Italy 16,838. 

Iran 52,575; Iraq 29,092; Libya 
19,487. 


, 


Kuwait $89,678; Iraq $25,631. 


West Gern m Italy. 
zn 5. Netherlands 3. 
v TEYA Netherlands. 
R. 1, 1187 Bulgaria 444; Al- 
bania 19. 


Belgium-Luxembourg 24; Neth- 
ame 23; United om 


Iran 553; Romania 442; Syria 
318. 

Mainly from West Germany. 

cs from Belgium-Luxem- 

Syria 1. 1 428. 
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COMMODITY REVIEW 


METALS 


Chromite and Ferrochrome.—Etibank's 
Kefdag concentrator, the chromite ore proc- 
essing plant at Guleman within Elazig 
Province, was on-line again at yearend 1985 
as a 2-year project to modernize and up- 
grade the facility's equipment neared com- 
pletion. The estimated $9 million project 
increased the concentrator's capacity from 
75,000 tons per year of low-grade chromite 
oxide (Cr. O.), to 125,000 tons per year of 
44% to 48% Cr. O, concentrate. Historically, 
the ore grade from the Kefdag concentrator 
had been below expectations at 42% Cr. O. 
Process technology and equipment, as well 
as supervision and personnel training, was 
supplied by Outokumpu Oy of Finland. In 
conjunction with this project, and also es- 
sentially completed during the year, was 
the estimated $33 million expansion project 
for the Etibank ferrochrome smelter at 
Elazig. The high-carbon ferrochrome capac- 
ity of the plant was increased from 44,000 to 
150,000 tons per year. Outokumpu supplied 
the processing technology and equipment, 
and Elkem A/S of Norway supplied engi- 
neering services. | 

In March, Turkey's largest private min- 
ing company, Egemetal Madencilik AS, 
signed an agreement with Etibank and 
Bomar Resources Inc. of the United States 
for exploration and possible development of 
chromite reserves in the Orhaneli region 
near Bursa in northwestern Turkey. Project 
work for the year consisted of data collec- 
tion on ore reserves and research and devel- 
opment planning. À new company, owned 
40% by Etibank, 40% by Egemetal, and 
20% by Bomar, was to be established. It 
would qualify for Government incentives 
granted to foreign capital investors. Under 
the agreement, Etibank would control min- 
ing, which would supply Egemetal's concen- 
trator at Orthaneli. Bomar was to handle 
marketing and financing. 

Also during the year, Bilfer Maden Ltd., 
the mining agency of Madencilik AS, reacti- 
vated several of its idle, marginally econom- 
ic chromite mines. À total of 13 mines in 6 
Provinces, which had been shut down dur- 
ing previous recessional years, were slated 
for eventual reopening sometime in 1986. 
Bilfer had been forced to cut back to pro- 
ducing refractory grades only, but the eco- 
nomics of the marginal mines had improv- 
ed, and production of salable metallurgical- 


grade ore in 1986 was estimated at 70,000 
tons. Bilfer produced only 25,000 tons in 
1984. With further mine openings and in- 
creased production expected in 1986, salable 
tonnages were expected to be over 100,000 
tons. 

Copper.—At yearend, Phelps Dodge Corp. 
of the United States was nearing comple- 
tion of a first-phase drilling program on its 
Cayeli copper-zinc deposit in northeastern 
Turkey. Approximately 40 core drill holes 
totaling over 6,000 meters had proven at 
least 25 million tons of sulfide ore grading 
5.1% copper and 8.896 zinc. Core drilling 
was to continue in 1986 to better determine 
the extent of the mineralization. Also on- 
going at the site was underground develop- 
ment for investigating ground-control con- 
ditions and enabling bulk samples to be 
collected for metallurgical testing. Phelps 
Dodge had a 40% interest in the project, 
which was 45% controlled by Turkey’s Eti- 
bank and 6% by Gamma Industrie TAS, a 
private Turkish company. A final feasibility 
study to determine the copper project’s 
viability was to begin by mid-1986. 

The International Bank for Reconstruc- 
tion and Development (World Bank) agreed 
in principle to a loan of $22 million to 
Etibank’s copper agency, Black Sea Copper 
Works (BSCW), for development of copper 
mines near Murgul and Samsun. Also, 
BSCW announced plans for rehabilitation 
of the Samsun copper refining complex. A 
new copper smelter was to be built, and a 
complete refurbishment of the existing sul- 
furic acid plant was planned. The existing 
smelter at Samsun had operational prob- 
lems since construction was completed in 
1976. Its output of blister copper never 
reached one-half of the plant’s design capac- 
ity of 40,000 tons per year. Construction of 
the new smelter was awarded to the Furu- 
kawa Co. Ltd. of Japan and Tabar Mu- 
hendislik of Turkey. 

Iron Ore.—Turkiye Demir ve Celik Is- 
letmeleri (TDCD, the Government iron and 
steel agency, continued to control over 
three-quarters of the country’s domestic 
iron ore production. TDCI’s iron ore re- 
quirements were supplied from about 40 
different mines within the country, al- 
though its main supply continued to be the 
Divirigi Mine near Sivas. In August, a new 
2-million-ton-per-year concentrating plant 
began operations at the mine, and construc- 
tion of a 1.2-million-ton-per-year pelletizing 
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plant was expected to be completed by April 
1986. However, with another blast furnace 
completed at Iskenderun during 1985, TDCI 
was forced to start importing iron ore for 
the first time, at an average rate of 30,000 
tons per month. 

Iron and Steel.—Turkey’s raw steel out- 
put for 1985 was approximately 4.9 million 
tons, with the majority of the production 
coming from the Iskenderun, Karabuk, and 
Eregli integrated plants. The Iskenderun 
and Karabuk plants were totally controlled 
by the Government agency TDCI, while the 
Eregli works on the Black Sea remained a 
joint venture, with TDCI the majority part- 
ner, although the plant was privately oper- 
ated. TDCI was also part owner of the Izmir 
electric arc steel plant, Metas Izmir Met- 
alurji Fabrikas TAS. Expansion plans were 
continuing throughout the year within 

th the Government and private steel 
manufacturing sectors. The Turkish Gov- 
ernment's current industrial plans called 
for increasing the country's raw steel pro- 
duction to 8 million tons per year by 1989, 

ith 30% of this total coming from the 
rivate electric arc steelmaking sector. The 
three main electric producers, Cukurova 
Celik Endustrisi AS, Colakoglu Metalurji 
AS, and Metas, had expansion programs 
under way during 1985, with a total produc- 
tion capacity of 2 million tons expected to be 

in place by the middle of 1986. 
' With inauguration of the No. 3 blast 
furnace at the Iskenderun integrated steel 
plant in October, Turkey’s integrated steel 
r capacity increased to 4.7 million tons 

r year, and total raw steel manufacturing 
capacity increased to 6.4 million tons per 
year. The 2,000-cubic-meter furnace, with a 
raw steel production capacity of 3,000 tons 

r day, was Turkey's largest blast furnace 

d doubled the Iskenderun plant’s capaci- 
ty to 2.2 million tons per year. Earlier in the 
year, a third 130-ton LD converter and a 
700,000-ton-per-year medium section mill 
were commissioned at Iskenderun. Continu- 
ous casting capacity was also increased to 

.2 million tons per year with the final 
i tion of a three-strand, continuous 
loom caster and automation of two bar 
each with a capacity of 500,000 tons 
per year. Full capacity at Iskenderun await- 
ed completion of the No. 3 coke oven early 
in 1986. 
| Expansion work at the Karabuk plant 
was expected to raise steel capacity from 
600,000 to 900,000 tons per year by 1989. 
Work was under way during 1985 in five 
sections of the plant. Modernization work 


was being carried out on the plant’s No. 3 
blast furnace by Martin & Pagnestecher 
GmbH of the Federal Republic of Germany. 
Capacity at the complex’s sinter plant was 
being raised from 840,000 to 1.34 million 
tons per year. The contract was awarded to 
Romania’s Uzin Exportimport, and work 
was expected to be completed by late 1987. 
Final work to replace the third and fourth 
batteries of the No. 2 coke oven plant was 
almost completed. Construction of new iron 
ore blending facilities was scheduled for 
completion in April 1986. TDCI believed 
that completion of the expansion and mod- 
ernization work at Karabuk, Turkey’s old- 
est integrated plant, would not boost capaci- 
ty but improve efficiency and cut operating 
costs substantially. The plant’s coking coal 
requirements were expected to decrease by 
up to 40% below the plant’s premoderniza- 
tion requirements of 800,000 tons per year. 
In 1985, Karabuk produced an estimated 
575,000 tons of raw steel and 460,000 tons of 
finished products. 

Turkey's only flat-rolled steel producer, 
the Eregli Iron and Steel Works Associa- 
tion, was under expansion during the year 
with steel capacity expected to rise 10% to 
2 million tons per year by yearend 1986. 
Included in the expansion work was mod- 
ernization of the hot and cold rolling mills 
and sintering plant, installation of ladle 
refining, and improvements in the coal 
blending yard. The total cost of the work 
was estimated at $84 million. Estimated 
raw steel and flat products output at Eregli 
for the year was 1.6 million tons, with 
350,000 tons of slab imports required. 


INDUSTRIAL MINERALS 


Cement.—Cement production in Turkey 
increased almost 1296 in 1985, while exports 
of the commodity decreased slightly, from 
1,998 million tons in 1984 to 1,853 million 
tons in 1985. Several new plant construction 
projects continued throughout the year. The 
550,000-ton-per-year Urfa plant project, 
which was originally expected to be com- 
pleted and on-line in 1985, was behind 
schedule and expected to begin manufac- 
turing operations by mid-1986, according to 
the project consultant, Dyckerhoff Engi- 
neering GmbH. Construction work on the 
600,000-ton-per-year Denizli cement plant 
was continuing, also behind schedule, but 
was expected on-line by 1987. Work on 
the Edirne project, a 550,000-ton-per-year 
grinding and packaging plant, continued 
throughout the year and was expected to be 
completed in 1987. Two cement companies 
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upgrading plant equipment in 1985 were 
Bursa Cimento Fabrikasi AS, which was 
installing a cement mill and air separator 
at its new grinding facility, and Akcimento 
Ticaret AS, which was moving ahead with 
plans to install a disk reclaimer for its coal 
blending bed. Equipment for both upgrad- 
ing projects was being supplied by F. L. 
Smidth of the United Kingdom. 

Fertilizer Materials.—The Turkish fertil- 
izer industry continued to rely heavily on 
imported raw materials for fertilizer pro- 
duction at its seven manufacturing centers 
in the northeastern and south-central areas 
of the country. Turkey has well delineated 
phosphate rock resources, but development 
prospects remained limited owing to poor 
rock grades and infrastructural constraints. 
Although efforts continued to evaluate sub- 
stitutes of local materials for nitrogen re- 
quirements, imports of ammonia remained 
the major feedstock. Substitution of natural 
gas for the ammonia imports continued to 
look promising, either from locally pro- 
duced sources or imports. TUGAS, Turkey's 
largest state-owned fertilizer company, 
reactivated its Gemlick ammonia project in 
October. The proposed 1,000-ton-per-day 
ammonia plant was to utilize natural gas as 
feedstock, instead of imported naphtha as 
originally planned in the late 1970's. The 
natural gas feedstock was expected to come 
from the U.S.S.R. via a pipeline. Also dur- 
ing the year, the IGSAS ammonia plant at 
Izmir was converted from naphtha to refin- 
ery gas feedstock. The substituted gas was 
being supplied from an adjacent oil refinery 
and was expected to save $20 million annu- 
ally in foreign exchange. 

At the end of May, officials of Turkey's 
Turkiye Gubre Sanayii, Kuwait's Petro- 
chemical Industries Co. (PIC), and Tunisia's 
Industries Chimiques Maghrebines (ICM) 
signed an agreement for constructing a 
fourth fertilizer complex in Mersin, at an 
estimated cost of $230 million. PIC was 
expected to put up the majority of capital 
necessary for the project and would be the 
majority shareholder. ICM was to supply 
the phosphoric acid feedstock for the plant. 
The complex was expected to be completed 
by 1990, supplying 1,400 tons of diammo- 
nium phosphate per day, 1,500 tons of 
ammonium nitrate per day, and 1,150 tons 
of nitric acid per day. Imported materials 
for use in construction of the plants and 
product manufacture were to be exempt 
from taxes and custom duties. 

Construction work was completed by 
yearend on a 330,000-ton-per-year nitrogen- 
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phosphorus-potassium (NPK) plant at the 
Toros Fertilizer and Chemicals Co.’s Adana 
fertilizer complex. The plant was con- 
structed by Técnicas Reunidas of Spain, and 
turnkey startup was scheduled for early 
January 1986. If operated at capacity, the 
output would double the Adana complex's 
NPK production. As an alternative product, 
the plant was capable of producing 200,000 
tons per year of diammonium phosphate. 
The production was expected to supply do- 
mestic markets, although export to other 
Middle Eastern countries was a possibility. 
In addition to the NPK manufacturing unit, 
unloading and bagging facilities were 
expanded and a new 10,000-ton ammonia 
storage facility was constructed. 


MINERAL FUELS 


Natural Gas.—All of Turkey’s nonasso- 
ciated gas production was produced by the 
state-owned petroleum company, Turkiye 
Petrolleri Anonim Ortakliki (TPAO). The 
natural gas production in 1985 was all from 
the Thrace Basin. However, production was 
minor and natural gas did not play a sig- 
nificant role in Turkey's energy supply. 
Trade agreement terms between Turkey 
and the U.S.S.R. were almost finalized by 
yearend for importation of natural gas from 
the U.S.S.R. Gas supplies were to start at 
1.5 billion cubic feet late in 1987, rising to 
6.0 billion cubic feet in the 1990's. The 
TPAO subsidiary agency for oil pipelines, 
Botas, was to handle construction of a 
pipeline to transport the gas from the Bul- 
garian border across the Thrace Basin to 
Istanbul. Work on the pipeline was to begin 
in 1986. 

Petroleum.—Zxploration.—Since enact- 
ment of Turkey's petroleum exploration 
and development legislation of 1983, which 
improved the investment climate for inter- 
national companies, Mobil Oil Corp., Amoco 
International Oil Co., Esso Oil Co., and 
Shell Oil Co. had all commenced or expand- 
ed exploration programs in Turkey. In 1985, 
Amoco Turkey Petroleum Co. conducted 
limited detailed survey work on its south- 
eastern concession in Hakkari Province and 
preliminary geophysical work on its six 
western concessions, five offshore and one 
onshore along the country's Aegean Sea 
coastline. Esso Exploration Co. was awarded 
nine exploration concessions in April, five 
in eastern Provinces and four along the 
Syrian border near Iskenderun. At yearend, 
Esso Exploration was continuing with the 
drilling of its first exploration well in the 
Gulf of Iskenderun in southeastern Turkey. 
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Esso Oil had two other southeastern conces- 
sions in 1985, at Reyhanli in Hatay Prov- 
ince and near Sivan in Diyarbakir Province. 
Shell reported a small discovery near Di- 
yarbakir in March from its Barbes Deep-1 
well, which flowed 1,500 barrels per day 
(bbl/d) of 44° to 46° API crude. 
Production.—The trend of declining pe- 
troleum production continued. Indigenous 
production of crude oil, which reached a 
peak of 25 million barrels in 1973, was 
approximately 15 million barrels in 1985. 
Also, as in previous years, Shell continued 
to be the biggest producer in Turkey with 
an output of approximately 20,000 bbl/d 
from 15 fields. Shell’s major production 
fields were the Beykan and Kurkan Fields, 
with outputs of approximately 4,000 bbl/d 
and 3,500 bbl/d, respectively. TPAO was the 
second largest operator, producing approx- 
imately 17,500 bbl/d from 25 fields. TPAO's 
oldest production field, Raman, remained 
its largest producer with an output of ap- 
proximately 6,600 bbl/d. Other major pro- 
duction sites for TPAO were the Bati Ra- 
man Field and the most recent major field 
developed in Turkey, the Guney Dincer 
Field. Mobil produced 4,500 bbl/d from its 
only production concession in Turkey, the 
Selmo Field. Almost all of Turkey's oil 
production was concentrated in the south- 
ern and southeastern sections of the coun- 


Refining and Transport. —Crude oil refin- 
ing capacity for Turkey remained at 175 
million barrels per year in 1985, with actual 
utilization of capacity at only 6596. There 
were four operating refineries: the Batman 
refinery with a capacity of 7.5 million bar- 
rels per year, the Aliaga refinery with a 
capacity of 34.5 million barrels per year, the 
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Istanbul refinery with a capacity of 97.5 
million barrels per year, and the Mersin 
refinery with a capacity of 33.75 million 
barrels per year. TPAO’s subsidiary agency, 
Tupras, operated all of the refineries except 
the Mersin complex, which was collectively 
owned and operated by Shell, British Petro- 
leum Ltd., and Mobil. | 

Work was essentially completed on 
TPAO's new Central Anatolian refinery 
by yearend. Commissioning and startup 
operations at the 38.5-million-barrel-per- 
year complex was expected early in 1986. 
Crude feedstock was to be supplied by Iraq 
through a 447-kilometer pipeline from Yu- 
murtalik, the terminal port of the Iraq- 
Turkey Dortyol pipeline, which supplied 
crude oil from Iraq's Kirkuk Oilfields to 
Turkey's Mediterranean Ceyhan terminal. 

Work on a second pipeline to run parallel 
with the existing Dortyol pipeline began at 
yearend 1985. The $225 million contract to 
build the Turkish portion of the 46-inch- 
diameter, 980-kilometer pipeline was 
awarded in November to a consortium com- 
prised of Saipem S.p.A. of Italy and Kutlu- 
tas AS and Tefken AS of Turkey. The 
construction contract for the Iraqi portion 
of the pipeline was awarded also to the 
same consortium of companies. TPAO’s Bo- 
tas was financing the project through a $165 
million Italian export credit and a $90 
million loan, also from the Italian Govern- 
ment, guaranteed by the Turkish Govern- 
ment. Construction of the pipeline was ex- 
pected to take 18 months. 


1Physical scientist, Division of International Minerals. 

*Where necessary, values have been converted from 
Turkish lira (TL) to US. dollars at the rate of 
TL533 = US$1.00. 
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By Richard M. Levine? 


The Soviet minerals sector, including fuel 
extraction, was a major recipient of invest- 
ment funds, absorbing 45% of industrial 
capital investment while producing 5% to 
1% of the total value of industrial output.“ 
Given the Soviet Union’s endowment in 
mineral resources, these large investments 
in the mining industry secured its place as 
the world’s leading mineral preducing coun- 
try and enabled it to be more self-sufficient 
in minerals than any other major indus- 
trialized country. 

In 1985, the following production statis- 
tics were reported. Iron ore production in- 
creased 0.2%; crude steel, 0.2%; rolled steel, 
0.7%; and steel pipes, 2%. Coal production 
increased 2%, which was only the second 
production increase in the past 7 years. 
Natural gas production continued its rapid 
growth, increasing 9%. Crude oil preduc- 
tion, however, decreased for the second year 
in a row. The decrease, which limited the 
Soviets’ export potential, affected Soviet 
hard currency earnings as it was compound- 
ed by lower world market prices for crude 
oil. Earnings from the sale of crude oil had 
accounted for about 60% of Soviet hard 
currency earnings in past years. 
nserving metal and e 


creed “the i of additional economic, 
organizational, legal, and other measures 
deemed necessary in the sphere of nature 
conservation and the rational utilization of 
natural resources, and called for elaborat- 
ing a long-term state program for environ- 
mental conservation and the rational utili- 
zation of the U.S.S.R.'s natural resources. 
During 1986, the Soviets planned to achieve 
savings in raw materials by decreasing 
metal consumption per unit of national 


income by a record high 2.7% compared 
with the planned 1.9% reduction in 1985. 
Guidelines for the country’s development to 
the year 2000 called for ensuring that 75% 
to 80% of the growth in demand for fuel, 
energy, and raw and other materials be 
achieved through conservation. There was 
much room for eliminating waste. For ex- 
ample, in 1985, every fourth ton of metal 
used in machine manufacturing was 
wasted, and those machines produced con- 
tained between 20% to 25% more metal 
than comparable units from advanced mar- 
ket economy countries. In addition, an ex- 
cessive amount of metal was lost through 
corrosion.* 

A large number of personnel changes 
occurred in the management of the econo- 
my. In the metals sector, a new Minister of 
Ferrous Metallurgy was appointed. This 
ministry was in charge of iron, manganese, 
and chrome ore mining as well as iron, 
Steel, and ferroalloys production. The new 
appointment followed sharp criticism of the 
iron and steel industry's performance. It 
was stated that during the past decade 
ferrous metallurgy had not been fulfilling 
its plans and this situation had to be funda- 
mentally changed.* The iron and steel in- 
dustry was particularly faulted for having 
fallen behind in its goals to produce high- 
quality steel products needed to modernize 
the economy. The steel industry, it was 
stated, required medernization rather than 
expansion.' This replacement was one of a 
series of replacements of ministry heads, 
including those in charge of the petroleum 
industry, the coal industry, and the con- 
struction materials industry. A number of 
the ministerial changes were viewed as an 
effort to inject dynamism into lagging sec- 
tors of the economy. 
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Exploration.—The 1981-85 plan for the 
growth in reserves of a number of minerals 
including bauxite, coal, copper, lead, mercu- 
ry, molybdenum, natural gas, nickel, phos- 
phate, tin, tungsten, and zinc was reported 
fulfilled.* Also, the plan for the 4-1/2 year 
period from 1981 through mid-1985 for the 
growth in chrome, iron, and manganese 
reserves was reported fulfilled.* In the fu- 
ture, exploration was to emphasize increas- 
ing bauxite, iron, manganese, tin, and tung- 
sten reserves. During the 1986-90 period, 
70% of the appropriations for the Ministry 
of Geology were to be directed toward estab- 
lishing additional reserves in the areas of 
existing chrome, copper, fluorspar, iron ore, 
lead, and other mining enterprises. 

Exploration costs for establishing new 
reserves more than doubled in the past 
decade, with the greatest increase in ex- 
penditures occurring in the fuel sector. To 
increase oil and gas reserves during the 


1986-90 period, it was planned to increase 
deep drilling by 40% compared with the 


1981-85 period, with a 90% increase in deep 
drilling in West Siberia and an 8096 in- 
crease in the Pre-Caspian Depression. Ac- 
celerated exploration was also planned for 
coking coal and steam coal deposits. 

The Soviet Union was engaged in a pro- 
gram of drilling super-deep exploratory 
holes, the deepest of which on the Kola 
Peninsula was planned to go to a depth of 15 
kilometers; it had already reached 12 kilo- 
meters. Plans called for drilling 22 holes 
below a depth of 7,000 meters for explora- 
tory and scientific research purposes. 
Twelve of these holes were specifically in- 
tended to explore the oil and gas potential 
of a number of regions including the Car- 
pathian Mountains, the Pre-Caspian De- 
pression, the Kyzylkum Desert, West Sibe- 
ria, and the Komi A.S.S.R. 

Technology.—During the 1986-90 period, 
plans called for producing 3596 of copper, 
lead, and nickel using autogenous smelters. 
There was to be a 150% to 200% increase in 
the use of Soviet-developed autogenous, 
fluidized-bed smelters. Regarding other au- 
togenous smelters, difficulties were being 
experienced in putting on-stream the 
Soviet-developed Kivtset autogenous smelt- 
er. The Kivtset, which is an acronym for 
oxygen-suspended, cyclone, electrothermal 
smelter, was to be used in processing ore 
from the rich polymetallic Nikolayevskoye 
deposit in the Kazakh S.S.R. (Kazakhstan) 
containing copper, iron, lead, rare metals, 
sulfur, and zinc. An experimental Kivtset 
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unit to process Nikolayevskoye ore was in 
operation at the Irtysh copper smelter in 
Kazakhstan. The Kivtset smelter was 
supposed to permit complete extraction of 
metals, automate production, and protect 
the environment. However, the smelter had 
only been able to extract copper and 
functioned about one-half as efficiently as a 
conventional copper smelter. In addition, it 
was more polluting. Some of the problems 
in the development of the Kivtset were 
blamed on a hurried decision to develop the 
Nikolayevskoye deposit, forcing work on the 
Kivtset to be rushed." 

Government Policies and Programs.— 
The 1986 plan called for rolled steel output 
to increase almost 3% to 111.1 million tons 
and steel pipe output to increase 2.6% to 
19.9 million tons. The growth in steel output 
in 1986 was to occur without any increase in 
iron ore extraction or coke or pig iron 
production. The 1986 plan called for an 
almost 3.796 increase in crude oil and gas 
condensate production to 4.5 billion barrels, 
which was about the peak output produced 
in 1983. Natural gas production was plan- 
ned to increase 4% to 23.7 trillion cubic feet. 
Coal production was planned to increase 
about 1% to 733.9 million tons with the 
entire growth in output to come from open 
pit mining. In 1986, unspecified production 
increases were planned for aluminum, cop- 
per, nickel, and other unnamed nonferrous 
metals. 

The new 12th 5-year plan (1986-90), which 
would guide all economic development for 
this period, was published. The new plan 
called for a modest growth in oil production 
of up to 496 over the peak level achieved in 
1983 of 4.5 billion barrels to between 4.6 and 
4.7 billion barrels in 1990. The lower range 
of the 1990 oil production goal was revised 
slightly downward from the goal published 
in the draft guidelines in November 1985, 
following the 27th Communist Party Con- 
gress of the U.S.S.R. in March 1985. Oil 
production had decreased in 1984-85, and 
the upper level of the 1990 target was 
almost 8% above the 1985 production level. 
Natural gas production, which experienced 
very rapid growth during the 1981-85 peri- 
od, was planned to increase by as much as 
one-third to between 29.5 and 30.0 trillion 
cubic feet by 1990. 

In steelmaking, the emphasis was to be 
placed on the production of quality steel 
and on converting to more modern technol- 
ogy, especially switching from open-hearth 
production, which stil comprised 5796 of 
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steelmaking, to oxygen converter and elec- 
tric arc steel furnaces and also doubling the 
percentage of continously cast steel, which 
comprised about 12% of steel production. 
Increases in steel production were planned 
to occur without any increase in pig iron 
production and with a decrease in coke 
consumption. Plans called for especially 
increasing the mining of aluminum raw 
materials, diamonds, gold, rare metals, tin, 
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and tungsten. These were all minerals for 
which there was either a dependence on 
imports or which were sources of hard 
currency earnings. The latter was of con- 
cern with the drop in hard currency earn- 
ings from oil exports. These planned goals 
would in many cases not be met, and could 
be viewed as only indicating the direction 
the country planned to take to 1990. 


PRODUCTION 


Statistics on output, enterprise capacity, 
and production plans in physical units of 
output for nonferrous, precious and rare 
metals, and some nonmetallic minerals 
were classified as state secrets. Soviet trade 
data on precious metals had not been avail- 
able for decades, and in 1976, the Soviets 
stopped publishing trade statistics for non- 
ferrous metals. Production and trade data 
were available for some ferrous metals and 
some industrial minerals. 


Some information was available on most. 
mineral commodities that could be used to 
determine the relative size or growth of the 
mineral industry. However, Soviet informa- 
tion had to be carefully qualified. Making 
comparisons with market economy coun- 
tries regarding production, consumption, 
production costs, labor productivity, etc., 
would be difficult owing to the great differ- 
ence in economic systems. 


Table 1.—U.S.S.R.: Estimated! production of mineral commodities? 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate: 
Bauxite, 26% to 57% alumina ___________ 
Nepheline concentrate, 25% to 80% alumina .. _ 
Alunite ore, 1696 to 18% alumin a 


jio; MC 
Antimony, mine output, recoverable metal content 
55 


Arsenic, white (A820) do —— 
Beryllium: Beryl, cobbed, 10% to 20% BeO .. — "do. TON 
Bismuth, mine output, recoverable metal content 


Cadmium metal,smelter. .. |. do 
Chromium: 


Chrome ore, crude____~__________~_______ 
Chrome ore, marketable. ... — 
Cobalt: 


Mine output, recoverable metal content. tons 
Metal, smelterrrr _ do— 
reir, 
Gross weight, 0.5% to 2% (Uu 
Metal content, recoverable 


Blister: 


See footnotes at end of table. 


1981 1982 1983 1984 1985P 
4,600 4,600 4,600 4,600 4,600 
2,500 2,500 2,500 2,500 2,500 

600 600 615 615 615 
2,800 3,000 3,200 3,300 3,500 
1,800 1,850 2,000 2,100 2,200 

180 190 200 210 215 
1,980 2,040 2,200 2,310 2,415 
8,600 9,000 9,200 9,300 9,400 
7,750 7,800 7,900 8,000 8,100 
1,800 1,850 1,900 1 1,900 

15 18 80 82 83 
2,900 2,990 3,000 8,000 3,000 

33,300 3,350 3,350 3,350 33,860 
2,900 2,940 2,940 2,940 2,950 
2,200 2,300 2,400 2,600 2,700 
4,300 4,300 14, 400 4.700 4,800 

83,000 83,000 84,000 85,000 86,000 

570 560 570 590 600 

673 680 700 185 150 

137 138 139 141 143 

130 159 776 790 810 

137 138 139 141 143 
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Table 1.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1981 1982 1983 1984 1985P 
METALS —Continued 
Gold, mine output, metal content | 
thousand troy ounces... 8,425 8,550 8,600 8,650 8,700 
Iron and steel: 
Iron ore, 55% to 68% fe“) 242,417 244,411 245,200 247,104 248,000 
Iron ore, metal content!!! 181,071 182,055 188,568 184,809 185,300 
Agglomerated products: 
SHUT cu c y m LE 154,651 151,846 151,000 151,000 3148,000 
Pellets: nol comu ee LE 54,023 55,826 59,800 : 365,000 
Metal: 
Pig iron and blast furnace ferroalloys: | | 
Pig iron for steelmaking? . ~~ 100,576 99,706 102,958 108,469 103,000 
Foundry pig iron, 6,600 6,400 6,700 6,700 6,300 
Spiegeleisen® |... LLL LLL 50 50 50 50 50 
Ferromanganese®__________.____-- 550 550 650 550 550 
Total? * noe Sas Sa tes es 107,766 106,728 110,453 110,893 110,000 
Electric-furnace ferroalloyhnss 11, 800 * F2 000 12,100 2,200 
Steel, 1 eae er Ne aie anne ne PUN 148,445 147,165 152,514 154,238 155,000 
Steel, rolled? _.____________--_-__- 102,969 102,306 106,443 107,299 108,000 
Semimanufactures:* 
OWN o cete LL Let: 88,285 81,100 NA NA NA 
wier norem 1,877 7,880 38,300 38,400 38,400 
Pipe stock __..________-----_--- 6,122 6,245 36,400 36,400 36,600 
Tubes from ingots. — - - - ----------- 1,917 1,848 31,900 31,900 31,900 
Sip. So i 8 11,010 10,220 NA NA NA 
i track material |... „ ,900 4,131 NA NA NA 
Wheels, tires, axles -_ — - - - ----- --—- 1,084 1,014 NA NA NA 
Other and unspecified |... 59 63 NA NA NA 
semi manufacture? 104,880 104,151 NA NA NA 
Selected end products: 
Total pipes and tubes 18,268 17,944 18,732 18,883 19,300 
Cold-rolled sheet |... 7,551 7,808 NA NA NA 
Electrical sheet 1,186 1,113 NA NA NA 
Mine output, recoverable metal content 425 430 435 435 440 
Metal, ter: 
II! 8 480 485 490 495 500 
Secondary __ /h 235 245 255 260 265 
Magnesium metal, including secondary ~ — — — — . _ . — — 78 81 83 85 87 
Manganese concentrate: 
Gross weighhnhltl᷑!l̃lk! !!! 9,150 9,821 9,876 10,089 9,900 
Metal AR 3 alias Evie aren meee 86 2,761 2,957 2,976 2,994 2,900 
Mercury m inclu secondary 
76-pound flasks_ _ ; 64,000 ,000 64,000 65,000 
NOD Loenum, mine output, metal „ tons 10,700 11.000 11.100 11,200 11,360 
Mine output, metal content 158 165 170 175 180 
Metal, smelterrrrnrk.r‚nr‚nd c 178 180 F185 191 198 
Platinum-group metals, mine output, metal content 
thousand ounces — 8,850 8,500 8, 3,700 3,800 
a metal including secondary do... 46,500 46,900 41,100 41,400 41,900 
Mine output, recoverable metal content. tons 721,000 722,000 722,000 23,000 23,000 
Metal, smelter: 
C6). do "23,000 24,000 24, 000 25,500 25,500 
Secondary _____~________-___ do... 12,000 12,000 12,000 12,000 12,000 
%%%%%/§§Ü;—. da- 795,000 796,000 736, 000 $7,500 $7,500 
Titanium: 
Concentrates: 
Imen ite do... 425,000 430,000 435,000 440,000 445,000 
Rütille 2202 2 aaa do- 10, 000 10,000 10,000 10,000 10,000 
JJ eee Nice Carts OH 8 do- 500 40,000 41,000 41,500 48,000 
Tungsten concentrate, metal content do... 8,700 9,000 9,100 9,100 9,200 
Vanadium TUTUP 8 do 500 9,500 500 9, 9,500 
Mine output, recoverable metal content 790 800 805 810 810 
y te LE "870 830 t860 890 900 
Secondary ___._.._______ ~~~ ___ 85 90 95 95 100 


See footnotes at end of table. 
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Table 1.—U.S.S.R.: Estimated: production of mineral commodities? —Continued 


(Thousand metric tons unless otherwise specified) 


Bromine 
Msg. 

including china clay . 
Gorundum. natural d 


|o rcc HP NCROF BP EPUM 


Phosphate rock: 
Crude ore: 


Concentrate 
Apatite, 88.296 to 39.6% PO 
Sedimentary rock, 19% to 30% PO ------- 


37 


See footnotes at end of table. 


1981 


1982 


1983 


1984 


1985P 
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Table 1.—U.S.S.R.: Estimated: production of mineral commodities? —Continued 
(Thousand metric tons unless otherwise specified) 


. Commodity 


MINERAL FUELS AND RELATED MATERIALS — 
Continued 


Fuel briquets: 
From anthracite and bituminous coal 
From lignite and brown coal 


„ million cubic meters 
9 EI E million cubic feet 


Crude: 
As reported, gravimetric units . |. . ... 
Converted, volumetric units 
thousand 42-gallon barrels. .. 
Refinery products? |. 2 LLL cc. 


PPreliminary. Revised. NA Not available. 
1Production estimated unless otherwise specified. 
*Includes data available through Sept. 5, 1986. 
3Reported in Soviet sources. 
*Reported in United Nations sources. 


1981 1982 1983 1984 1985P 
600 600 600 600 600 
6,200 5,800 4,800 4,900 5,000 
6,800 6,400 5,400 5,500 5,600 
465,262 500,700 1535, 700 587,400 643,000 
16,480,000 — 17,700,000 18,900,000 20, 700,000 — 22,700,000 
36,928 35,236 33,256 33,204 82,016 
7180,000 7180,000 7180,000 180,000 180,000 
60,000 60,000 60,000 60,000 60,000 
608,820 612,600 "616,800 612,700 595,000 
4,475,800 4, 500,000 4,530, 000 4,500,000 4. 370, 000 
445,590 458,200 451,200 450,200 450,000 


5Estimate based on total of spiegeleisen and blast furnace ferromanganese reported by United Nations sources. 
*Data may not add to totals shown because not all items comprising total are listed. 


7Run-of-mine coal. 


Not distributed by type and, therefore, not suitable for conversion to volumetric une Data include all energy 


products and some nonenei 
coke, white spirit, unspeci 
sources. 


FF paraffin, 
rgy product nonenergy products, and refinery losses. Estimate published in United Nations 


petroleum 


TRADE 


Minerals accounted for over 80% of Sovi- 
et hard currency earnings, and the Soviet 
Union provided its Council for Mutual Eco- 
nomic Assistance (CMEA)! partners with 
the majority of their raw material require- 
ments in nonhard currency transactions. 
The U.S.S.R. was dependent on imports for 
only a small number of mineral commodi- 
ties, and there was no mineral commodity 
for which it was entirely dependent on 
imports. Mineral exports to market econo- 
my countries in the 1980’s included dia- 
monds, gold, natural gas, petroleum and 
petroleum products, platinum-group met- 
als, and a number of other metals and 
industrial minerals, depending on mar- 
ket conditions and domestic supply. The 
U.S.S.R. set prices to capture the percent- 
age of the market necessary to meet hard 
currency earning targets rather than to 
cover production costs. In addition to hard 
currency transactions, the Soviet Union 
also engaged in mineral trade with develop- 
ing countries, often in nonhard currency 
transactions in which considerations includ- 
ed both economic and political factors. In 


contrast to trade with market economy 
countries, the Soviets supplied the CMEA 
countries with the majority of the minerals 
required for their economic development. 
The Soviet Union, in return, was able to 
acquire some needed minerals from the 
CMEA countries. 

In 1985, the major change in Soviet min- 
eral trade was the fall in hard currency 
earnings from petroleum exports, which 
traditionally accounted for about 60% of 
Soviet hard currency earnings. The fall 
resulted from lower world market prices for 
crude oil, which the Soviets were not able to 
offset with increased exports owing to de- 
clining domestic oil production and a reduc- 
tion in oil imports from the Middle East for 
reexport. Losses in hard currency earnings 
from petroleum exports were somewhat off- 
set by increased sales of gold and natural 
gas. The reduction in Soviet hard currency 
earnings from petroleum exports could pre- 
sage a reduction in Soviet hard currency 
imports and/or an increase in other miner- 
al exports. 

Regarding changes in Soviet mineral im- 
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ports, the Soviets were becoming increas- 
ingly dependent on lead and zinc imports 
and were continuing to import manganese 
ore. During the past decade, the Soviet 
Union shifted from net exporters to net 
importers of zinc and lead, owing to deplet- 
ing reserves. In 1983, the Soviet Union 
began importing manganese ore, and it 
appeared that the Soviet Union would for 
some time continue to import manganese 
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either in the form of high-grade manganese 
ore or ferromanganese owing to the deple- 
tion of Soviet high-grade manganese ore 
reserves. With the development of the As- 
trakhan sour gas field north of the Caspian 
Sea, which was slated for completion during 
the 1986-90 period, the Soviet Union would 
switch from a net importer to a net exporter 
of sulfur, but work on Astrakhan had been 
considerably delayed. 


Table 2.—U.S.S.R.: Mineral trade with the United States in 1985 


Commodity! Quantity 
Automotive, diesel, and marine engine lubricating ollilil“ꝰ.7.“D“TU] „ — z ets 
JJ Nek a Pe am rg ce tetas en ares o --- , 
Oils, insulating or EDAD )))/0öõꝗ0 88 do. __ 169,519 
Petroleum oo ENNIS at a et 88 53,040 
horic acid, 65% E more available phosphorus pentoxide equivalent. i 969 
Leading U.S. imports: 
Ammonia, anhydrousss s ee 720,831 
Ferrosilicon, containing 30% to 60% by weight of silicon, not containing over 2% by weight of 110 
11111; ³˙w]UM MP0. ee uud !.... ta F 
Gasoline, leaded ß e . ee es es ,089 
N aphthas derived from petroleum, shale oil, natural gas, or combinations thereof (except motor 
ont D ART EENE E EAE NOIE ðV EEA age N E A a ee A do— 816,228 
heavy fuel, under 25° ! eee ee oe do- 818,866 
Oila, ight fual, side AP Lor more, Saybolt Universal viscosity at 100° F of lea than db i 8 
NIRE Epor ARMED “! rx DR Br Wy yo Fy Ne er 8 „066, 
Palladium metal content... ~~ Le ilograma - 7 
ium, semimanufactured, metal contenittut᷑ W do... 1 
Platinum metal contenttttttteetettkvtlt ee do... 
jum, COMING e cre ß Kd um M adi Led de do 
))))! ĩðâ/ſ/ ⁰ͥq. z ß k x y eee aT 412,755 


1Leading items selected based on value in U.S. dollars. 


Table 3.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in 1985 


(Thousand metric tons unless otherwise specified) 


A t! 
Commodity Production Exports Imports consump- 
tion 
METALS 
Bae ro 

Bauris ai i . 4,600 ER 4,600 9,200 
Nepheline concentrate. | LL LLL LLL LLL LLL Lc l2- 2, Sa EUM 2,500 
Alunite a E E E E E E 88 $ 615 En 10 615 
Alumina -------------------------------- , a 1,4 4,900 
oe and semimanufactured |... (9) 1,550 
„ß ees 215 70 — 14⁵ 
Anümony 22 ee eS ee tons 400 600 300 9,100 
Arsenic, white (As403) - - -- --------------——- do.. 8,100 50 da 8,050 
Beryllium, 10% to 20% BeO________..._______ do... 1,900 (3) 1,900 
BFU! do- 83 DN 200 283 
im eee es d Lon D e E do 3,000 50 250 3,200 
ar bari ONO ee AAA 2,950 3471 M 2,479 
Exec dau oe NT a ⁵ wu ⁊ ũ mw tona. _ 2,700 TS 2,100 4,800 
Conger: output, metal contenitltil LL LLL Lll 600 3 150 150 
percent unalloyed, semimanufactured_ .. . ... 750 200 > 600 
7 ĩ bb ĩ EE 1 15 128 
aon enc M me M Ae Pee thousand troy ounces. . 8,700 1,200 ee 1,500 

Iron and steel 
FCJ!§ôÜGw !!!!! 8 000 3 443,880 à 204,120 
Pig iron and ferroalloys ——-------------------—- 3110,000 4,000 3) 106,000 
— —— e OS 3155,000 800 à 154,200 
((( ³·Ü¹àw¹qàà KZ h S eel 2108, 000 6,000 9,000 111,000 


See footnotes at end of table. 
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Table 3.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in 1985 —Continued 


(Thousand metric tons unless otherwise specified) 


Apparent? 
Commodity Production Exports Imports consump- 
on 
METALS —Continued 
Mine output, metal content ~ - - - ---------------- 440 -— 60 500 
imarrr hh 500 100 60 460 
J ³ðVy ͤ vA 265 "nM e 265 
Magnesium metal_ -———------------------------ 87 3 2 86 
Manganese orte „ 9,900 31,126 850 9,124 
Mercurr nd 76-pound flasks. — 65,000 5,000 o 60,000 
Molybdenu mn tons 11.300 à 7,000 18,800 
Nickel: 
Mine output, metal content _ - - - -- t 180 f 18 198 
elar -seana b. 198 60 E 138 
Platinum-group metals _________ thousand troy ounces. .. 3,800 1,600 (3) 2,200 
gs J) ĩ ↄ ey SEEN ERUNT I do— 47, 900 RN 7,000 54,900 
Mine output, metal content tons — 23,000 — 2,500 25,500 
J//ͤͥͤͥͤͤͤõĩ§éfĩ a ͤ K ESENCNM do- 25, 500 sie 16,500 000 
e ß es ne do- 12,000 ye EN 12,000 
Titanium metall!!! do 43,000 8,500 NR 500 
2unpnen J ĩ ae ⁵ (Ku. 8 do- 9,200 (*) 7,200 16,400 
c: 
Mine output, metal content _ - - - -- -- ------------—- 810 m 90 900 
imar o oo out Lu La CL E 900 80 50 870 
% QU a ð k ees 100 CR de 100 
INDUSTRIAL MINERALS 
J77ö˙ YS hci elc eee 2,900 600 @) 2,300 
Barnte 1 ͤ eno at ͥ⁰ ⁰ mm;. 8 540 ^ 500 1,040 
Cement: n i LUE 3131,000 32,313 3945 129,632 
er; e ⁰ ¹¹-ͥrrr d € 2,900 (*) (*) 2,900 
Corundum, ! 8 tons 8,700 7,000 S 1,700 
ond: 
Gem-------------------——— thousand carats. — 4,400 2,500 ê) 1,900 
Industrial stones "TN 6,400 700 n 5,700 
Diátomite- .——— d ee ts Se 245 (*) à) 245 
CCJCö;à—öO : 8 340 8 40 880 
Fertilizer materials: 
Ni Nee 5. n oto 15,800 8,700 100 1 
Phosphate rock __.__________~___ 222222222 2,200 500 x 21,100 
Potash, K, O equivalent 10,200 32,270 OES 7,980 
Flūórspar 8 ne eae y eee 560 A 625 1,185 
öÜ;’ũũ m 888 82 @) à 82 
—: o G ê—ẽ. vy i e LE 4,900 "E (3) 4,900 
Lime, dead-burned |... „„ 229, 200 3) 3) ,200 
Magnesite, edle 5,000 30 800 5,770 
Os as a tre T" 50 T 7 57 
z ee nn, 600 110 RE 490 
Salt all typee: — ————————— ee dee need 17,000 3399 0 16,601 
Sulfur, alltypeé ———— ee se eee eee kek 9,725 300 1,200 10,625 
Sulfuric acid =< oe ee ee ee 326,000 3222 150 ,928 
J7!!;;ö ³⁰ / Seu EU 520 3) 3) 520 
MINERAL FUELS AND RELATED MATERIALS 
Anthracite and bituminous ~- - ------- ----------- 557,000 28,000 12,000 541,000 
Lignite and brown coal 169,000 à (*) 169,000 
Gas, natural million cubic meters 3643,000 15,000 4,000 512,000 
!!! e e e e LL 332,016 Re - 32,076 
Agricultural 180,000 T zu 180,000 
Fuel use. noce mue e ec mec 8 ,000 e" Ga ,000 
Crude o o onda d A E LE 3595,000 100,000 10,000 505,000 
Refinery products 450,000 ; 1,000 891,000 
Includes amount available for consumption and stockpiling based on 1985 production and trade, and excludes 
consumption from stockpiles from previous years. 
Wess than 1/2 unit. 
3Reported in Soviet sources. 


“Includes concentrates and pellets. 
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Table 4.—U.S.S.R.: Apparent exports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984P : e 
gnien Other (principal) 
METALS 
Alkali and alkaline-earth metals 
U V. 184 NA 
Aluminum: 
Oxides and hydroxides _________ 3,950 3,021 — Cuba 3,017; Japan 4. 
Ash and residue 5 aluminum ee 1,631 — All to West Germany. 
Metal including alloys: 
Scrap . sz 11,552 4,012 Canada 2,016; Italy 1,892; West 
Germany 571. 
Unwrou ght. 491,140 490, 008 5, 937 163,320; Czechoslovak- 
ia 12,000; Japan 54,447. 
Semi manufacture 18,709 17,815 S x via 9,967; Austria 3,092; 
oland 2,845. 
Antimony 
«AAA = 433 451 ae Japan 241; West Germany 85; 
ustria 80. 
Metal nouns z alloys, all form 18 17 17 
and acids 12 NA 
8505 2 
Ore and concentrate 
thousand tons 496 442 aad be 1 F 130; 
Oxides and hydroxides _________ 5,365 5,722 mre Yugoslavia So 7500, Czechoslovakia 
Op ate? 22,444 23,013 Bulgaria 7,986; Hungary 3,500; 
PPPCͥV ee a ͤ 8 A 2 aria 
Ash and resid taining 214 All to We t 149. 
and residue con copper Tm m est Germany. 
Metal including alloys: 
STAD an eee 14,178 18,116 — Austria 11,109; Poland 5,525; 
Switzerland 482. 
Unwrou ght 63,678 96,126 _. Czechoslovakia 38,000; West 
ytd 22,548; Hungary 
Semimanufactures _________ 606 847 iei. Pakistan 382; Yugoslavia 157; 
apan 139. 
Gold: Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 667 632 4 West Germany 445; Japan 188. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite? * thousand tons_ _ 42,805 45,922 -- Czechoslovakia 13,539; Poland 
11, Romania 7 67 1. 
Metal: 
Scrap]... do- 3.370 3,407 ee ee 676; Italy 656; Spain 
Pig iron, cast iron, related 
materials do— 1.777 2.872 (*) Poland 1,262; Czechoslovakia 
742; Bulgaria 404. 
Ferroall 
Ferrochromiumm 21,330 17,506 "^ ungary 5,957; Austria 4,053 
ium-Luxembo * 38 
Fe ege. 24,623 25,277 eei Hsr 24,584; Italy 
Ferrosilicochromium _ — — _ — 882 _. All to Sweden 
Ferrosilicomanganese 15,882 20,157 " Romania 20,120; Thailand 37 
Ferrosilicon. . __ ; 37,510 10,445 West Germany 7,375; Hungary 
Es 6,233; Japan 4,308 
Silicon metals PET 6 _. All to Japan 
. 11.704 23, 548 148 Hungary 10, 10 282; Sweden 3,763; 
Turkey 2, 410 
Steel, primary forms 
thousand tons 1,007 697 ee UNE 391; Yugoslavia 198; 
, Italy 42. 
Semimanufi 
Bars, ron. angles, sha "m - e 
ions 3 1 man East Germany 446; Hungary 139; 
Bulgaria 48. 
Universals, plates, sheets 
do- 1.331 1,391 _. Cuba 490; East Germany 473; 
Hoop and strip - - do- 18 10 -— Bulgaria 5; Y via 5. 
aM ane accessories "ida 3 3 -— Yugoslavia 2; Turkey 1. 
„„ o- 9 8 — West Germany 4; H 4. 
mu du do... 92 75 NN Cuba 89; West Germany 1 ; Tur- 
e 
Castings and forgings, rough í 
833 45 38 — Cuba 37. 
Unspecified do. ..- 594 429 FUR All to Poland. 


See footnotes at end of table. 
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Table 4.—U.S.S.R.: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
5 


Semiman 
Lithium: Orides and h 
Manganese: Ore and concentrate, 
F thousand tons 


Nickel: 
Ore and concentrate 


Platinum - group metals: Metals including 
alloys, unwrought and 1 wrot 


Silver: | 
Ore and concentrate? _ __ __ do 
Waste and sweep ing do- 


Metal including alloys, un t 
and imental and 


5 BRUM e Ee CE 
c: 
%%% AA iem 


nwrou gn 


Other: 
Oxides and hydroxides 
Ashes and resid: 


Dust and powder of precious and semi- 
precious stones nec diamond 
ue, E 


Grinding and polishing wheels 
and stone 


See footnotes at end of table. 


1983 


618 
11.403 


1984? 


31,392 


213 


96,639 
11,953 


NA 
14,418 


United 
States 


4,243 
NA 


Destinations, 1984 
Other (principal) 


Czechoslovakia 9,000; Finland 
N Hungary 5,924. 


to Yugosla 
Poland 549; Czechoslovakia 300, 
Bulgaria 74. 
All to Switzerland. 


Spain 155; Greece 60. 


Wost Gorma i Haly %4: France 24 
540; Czechoslovakia 8 pan 


Yugoslavia 282; Italy 30; Peki. 


$158,888; West Ge 
,902; Switzerland $23,41 


United Kingdom $476. 
Switzerland $873; West Ger- 
many $144. 


West Germany 11; Japan 2. 


West Germany 486; Sweden 7 
Italy 16. 


All to Japan. 

All to Yugoslavia. 

India 15,000; Czechoslovakia 
,000; Hungary 4,181. 

Belgium Luxombo 145; Sweden 10 

Austria 82,439; Japan 


Czechoslovakia 10,000; Austria 
1,877; United Kingdom 59. 


West Germany 4,782; France 
923; Japan 31. 

West est Germany 4,851; Italy 1,538; 
France 


Yugoslavi 1; Canada $441; 
Hay 256 icd 
|i oen West Germany 


Poland 61122: 93557 42, 885; Yu- 


via 33 


Yugoslavia 5,934; Hungary 
1,288. 
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Table 4.—U.S.S.R.: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Brom ine 
Cement! thousand tons 
Clays, crude 
iii ³ðüA A 8 
Unspecified - - -—-- ----------- 
ri 
m, not set or st 
19 thousands 
Industrial stones do- 
Feldspar, fluorspar, related materials 
Fertilizer materials: 
Crude, n. ess 
Manufactured: 
monia........ thousand tons 
Nitrogenous? |... do- 
Phosphatic? “0 do... 
Potassic? |. do 
Unspecified and mixed do- 
Graphite, natura! 
Gypsum and plasterr‚, 
lodie -onana aed 
Lié -cese a a 
Magnesium compounds 
meee Crude including splittings and 
VTV 
Phosphates, crude ...... thousand tons 
Phosphorus, elemental? “.. 
Pigments, mineral 
Natural, crulle 


Iron oxides and hydroxides, processed 


Potassium salts, crude -- -----—— 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands 


Pyrite, unroasted? ___ thousand tons 
Salt and brine? ________________ 


Sodium compounds, n.e.s.: 
Carbonate, manufactured 
Sulfate, manufactured?_________ 
Stone, sand and gravel: 


ension stone: 
Crude and partly worked 


Gravel and 


Talc, steatite, soapstone, pyrophyllite 
Vermiculite 


See footnotes at end of table. 


1983 


$231,102 


$857 
714 


359 
2,030 
4,226 

692 
4,513 

46 

37 
222,400 
29 
22,071 
17, 464 


724 
52,486 
3,364 


55,707 


917 
1,888 
$280 
$708 

362 

338,931 


20,195 
43,901 


11,039 


1984P 


1,203 
130,930 


United 
States 


Destinations, 1984 
Other (principal) 


All to Hungary. 
EET 508; Hungary 506; Malta 


Poland 25,575; Austria 7,385. 
Yugoslavia 9,415; Hungary 


Pegium Luzembonng MCA $287,461; 
Switzerland $36, 

Germany $35, 
Belgium Luxembourg: $570. 
Japan 600; Greece 4 


va Germany 575; Yugoslavia 


Turkey 349; Italy 208. 
Hu ungary 72 724; Vietnam 578; 


Bulgaria 26 Hungary 146; Mon- 


olia 39. 
Pdland 1,865; Hungary 693; Ro- 
mania 296. 

Hungary 44. 


All to Hungary. 
Hungary 5,293; Netherlands 
3,322. 


sp only 2 Poland 627; Hun- 


pofan d 12 072; Japan 2,415; Ro- 
mania 1 088. 


All to France. 
ä 549; West Germany 


Er noy pore $94; Sins Mo Kong $68; 


Austria p Singa re $122; 
West Germany 

Bulgaria 249; Vietnam 24. 

Czechoslovakia 120,340; Hun- 
gary 90,137; Denmark 60,652. 


All to 0.846 
Italy 10 f N 6 351: 
en 4, 


Italy 4,730; West Germany 3, 628; 
Ja ,023. 
Sweden 439. 

All to Japan 

All to United Kingdom. 


12 8515 31.036: West Germany 
Czechoslovakia 116,307; Mon- 

0 
Poland 1; 1, 198; Yugoslavia 5. 


gium-Luxembourg 51,357; 
"or 36,445; Italy 25, 792. 


886 MINERALS YEARBOOK, 1985 


Table 4.—U.S.S.R.: Apparent exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1983 1984P : aa 
neo Other (principal) 
INDUSTRIAL MINERALS —Continued 
Other: 
Gh Ree 85,428 86,108 — West Germany 19,663; Italy 
| 7,619; Norway 4, 728. 
Slag and dross, not metal bearing 8,803 46 — All to Japan. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black“ 103,769 92,542 P une Bulgaria 2 25,543; — Hong 21,439; 
Coal: 
Anthracite and bituminous 
thousand tons 19,067 19,526 -- Bulgaria 5,177; Czechoslovakia 


| 8,115; Japan 2,477. 
Briquets of anthracite and bituminous 


MUS: do- 10 NA 
Lignite including briquets do- 133 149 we oe 121; Japan 22; Tur- 
ey 5. 
Coke andsemicoke. . . ... do— 2,084 1,433 — East Germany 1,153; Bulgaria 
268; Hungary 17. 
Gas, natural: Gaseous 
million cubic feet 1,420,550 1,652,084 -- Czechoslovakia 8 5; Italy 
| 217786. 
Peat including briquets and litter 166,414 146,578 west Germany 34,103; France 
" 22,812; Italy 17,406. 
Bia Sa thousand 42-gallon barrels_ 554,718 495,886 East Germany 125,450; Poland 
e. tho on z , , Moe 
95,175; Italy 62,300. 
Refinery products: 
Liquefied petroleum gas- do- 2,259 2,247 Ses wi; Austria Demand 1,060; France 
Gasoline __________ do... 43,797 85,241 98 80 1280 
a A landet 977, 
Mineral jelly and wax do- 11 9 =s uoge N 
Kerosene and jet fuel do- 2,219 1,8317 188 Buneary stro etherlands 147; 
Distillate fuel oil do- 122,045 98,706 5,218 Nederlands 18,525; West Ger- 
12812 597; Swit tzerland 
Lubricantss do... 2,140 1,751 — Denmark 717; Sweden 708; 
Netherlands 213. 
Residual fuel oil do... 84,683 16,214 493 Italy 20,498; Belgium- 
uxembo 8,474; West Ger- 
many 10,53 
Bitumen and other residues 
o- 21 NA 
Petroleum coke |... do- 1.326 1.430 aa ui 123; Japan 548; Yugoslavia 
Unspecified do- 17,489 18,446 — All to Poland. 
Preliminary. NA Not available. 
Table prepared by Jozef Plachy. to a lack of official trade data published by the U.S.S.R., eal table should not 
en as a complete presentation of country’s mineral trade. Unless otherwise specified, these data have been 


compiled from United Nations information and data published by the partner trade countries. 

Official Trade Statistics of the U.S.S.R. 

In Minerals Yearbook 1982 and 1983, the total export of iron ore was incorrectly reported as 54,429,000 metric tons; 
the correct amount is 44,123,000 metric tons. 

“Less than 1/2 unit. 

5May include other precious metals. 
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Table 5.—U.S.S.R.: Net exports of selected 
minerals and metals as a percent of 
consumption in 1985! 


Percent of 
Commodity consump- 
tion 
Aluminum _____________________ 42 
Fae ee ee NOT a 8 26 
Chromium ore é9 19 
Corunß dunn 412 
Diamond, gen 132 
Gas, natural 13 
Gold. o2 s k y 480 
Iron ore and eie 7 T 
Manganese concentrate 
N: ickel, smelter _.________________ e 
i .f. y 
8 z 
Petroleum, crude and refinery products ..... 88 
TOLL mE r 
Poo 0 ee 29 


1Selection made from commodities for which exports 
comprise 1096 or more of consumption. 


Table 6.—U.S.S.R.: Net import reliance of selected minerals and metals as a percent of 
consumption in 1985 


Percent of 
Commodity . Principal sources 
on 
tiir eR Se ee 48 B North Korea, Y via. 
Bauxite and alumina .-.---—--------------- 49 Greece Gaines. Hungary, India, J amaica, 
Yugoslavia. 
Bismuth: cc e eee ee 71 Peru. 
Cobalt i ar es menu c es 44 Cuba. 
f ß 11 eee 
KIUOSDAP 62 eee a 53 China, Mongolia, Thailand. 
iron ands steel, high-quality products |... 5 Austria, B um-Luxembourg, France, West 
Germany, Italy, Japan, Spain. 
Magnesite __ - -—- -—-------------------—- 13 North Korea. 
CG) a er m;-l- a et 12 India. 
Molybdenum ~-_—----------------------- 38 Mongolia. 
SIVeE S oi ee x 18 al fap United Kingdom 
| Ce a a ER SONI RN EI 45 Malaysia, Singapore, United Kingdom. 
pu c Sis eo is Se ee ee eS 44 China, M Mongolia, 
yA Z 8 7 Bulgaria, Finland, . Norway. 
Poland, Sweden 
Table 7.— U.S. S. R.: Apparent imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 i 
> —— Other (principal 
METALS 
Aluminum: 
Ore and concentrate 
thousand tona. _ 990 1,733 et. samaca 756; Greece 577; Yugoslavia 
Oxides and hydroxides do- 880 156 0 Yugoslavia 879; Hungary 836; 
including alloys: amaica 26. 
Unwrou gt 18 25 — All from Netherlands. 
Semimanufactures 4,604 5,933 AER — 2l; West Germany 1,005; 
ce 652. 
Simit: Metal including alloys, all 
TU MEO A ES EIE 5 33 -— West Germany 30; Netherlands 3. 
Cadmium: Metal including alloys, all 
PETER EORR TENUES 86 230 148 -- Italy 80; Japan 30; Austria 23. 


See footnotes at end of table. 
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Table 7.—U.S.S.R.: Apparent imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1984 
i 1983 1984” : 
MNT nec Other (principal) 
METALS —Continued 
Chromium: Oxides and hydroxides .... _ — Ls 830 — All from United Kingdom. 
Cobalt: Metal including alloys, all forms 6 3 — All from Netherlands. 
Columbium and tantalum: 
Ore and concentrate S 71 d Do. 
Metal including alloys, all forms, 
tantalum ________________ 31 NA 
Ore 
and concentrate m 450 _. All from Sweden. 
Matte and speiss including cement 
MUN NERA TII DR et ds 1,022 — All from Cyprus. 
Metal in al including alloys: 
S A ae UN 45 — All from Wateua s E 
Unwrou ght. 3 1 _. All from West German 
Semimanufactures 19,943 21,426 9 Poland 14,271; West Germany 3,514; 
Gold: P nor luding all ugh Se zem 
inciu oys, unwrought 
and partly wrought .... troy ounces. . 2 32 -- All from Japan. 
iod and steel: Metal: 
/§ö§Ü˙ͤjÜ]. uen dL 22, 181 208 — ie ey 23,024; Norway 21,184. 
Pigi iron, cast iron, related materials 5,599 4,001 M en 8 665; West Germany 833. 
erroalloys 
Ferremolsbdenulü See ee TN 50 -— All from France. 
Ferrosilicon 2 -- 8,100 NA 
Silicon metall! Sa 16,329 -— Norway 14,855; Italy 1,474. 
ds "E EE o3 
tee orm ; "m rman aria 
E 12,886; Italy 9, 179. 
3 T" 
Bars, rods, angles, shapes, sections 
thousand tons 618 1,092 ( Spain 155 Czechoslovakia 154; Hun- 
gary 127. 
Universals, plates, sheets 
8 2,589 2,864 s. uS ew 776; Austria 509; 
Hoop and strip do... 218 251 à 1 75 Germans 171; France 21; Italy 
. 1 (*) -— Mainly from West Germany. 
JJC do- 29 15 -— West Germany 3; Italy 3; H 
Tubes, pipes, fittings |... do- 4,578 4,747 () Ja a rU est Germany 1 1078. 
y 835. 
Castings and forgings, rough 
o- 5 3 -~- Mainly from West Germany. 
Ore and concentrate 49,785 24,954 Greece 8,000; Peru 7,631; Spain 7,518. 
Oxides ß ie 9,452 2,479 uo irse 1,754; ; West Germany 350; 
Metal including alloys: í 
Unwrou ght 30,792 57,851 PS Pra 37 it [^ d 10,856; West 
Semimanufactures - -----—- 70 554 NN Canada 200; Y. Yugoslavia 87; Japan 14. 
Magnesium: Metal including alloys: 
8 o ae ee . 1,300 — All from Japan. 
Semimanufactures 1.886 NA 
ese: Oxideees 3,274 5 -- All from Switzerland. 
Mol num: 
and concentrate 848 282 — All from Netherlands. 
T Horn including alloys, all forms 19 1 1 
ickel: 
Matte and y oin J ix 338 NN All from Cuba. 
Oxides and hydroxidess 1,745 1,409 NM Do. 
etal including alloys 
Unwrought. - ------------ 31 NA 
Semimanufacturess 82 224 _. Japan 5 Sweden 65; West Ger- 
many 5. 
Platinum-group a, Metals including 
alloys, unwrought pos be thousand 
value, $4,163 $2,429 1,127 3 Kingdom kingdom 3196.22 294: France $7. 
Silver: Ore and concentrate do $12,778 — $110,123 2,249 Uni 222; Belgium- 
Ms 5 31. 397. 
Ore and concentrate 2,005 1,319 __ All from Singapore. 
Metal including alloys: 
Unwrought_ __ ~~~. -_____ 7,249 18,479 10 United Kingdom 8,908; Singapore 
1,510; Malaysia 1 290. 
Semimanufactures 102 1 ae from France. 


See footnotes at end of table. 
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Table 7.—U.S.S.R.: Apparent imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


NE Sources, 1984 
Commodity 1983 1984P i s 
9 Other (principal) 
METALS —Continued 
Titanium: 
Ore and concentrate 10,000 24,684 _. Norway 21,184; Netherlands 3,500. 
Oxid es 1,750 1,760 M West Germany 1,750; France 10. 
and concentrate 475 NA | | 
Metal pur prn. alloys, all forms 37 182 6 Netherlands 85; Japan 41. 
Uranium and thorium: 
xy and other compounds ER 22A m All from France 
sp ey oro Baar dad wa teg RES MN 1,844 ccr France 1,269; West Germany 75. 
. Oxides and hydroxides NA 
Ore and concentrate 45,006 75,565 5,783 get 41,444; Peru 21,245; Spain 
te RES m 1 "T mae Yugoslavia. 
Metal . alloys: 
hA en ETE 20,499 21,408 ct 502; Belgium- Luxembourg 
Ste 19151 Y 
o Semimanufactures 1.671 1.243 CM Poland 1. 1 — 54. 
er: 
Ores and concentrates... 88,536 105,638 _. Australia 105,573; Ital 
Oxides and hydroxi des 212 3,595 ae 3 ay Nether ies 65; Swit- 
zer 
Ashes and residues 400 NA 
Base metals including alloys, all forms 581 104 -— Australia 54; Sweden 28; United 
Kingdom 20. ; 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
eto iem v ge ee es 4 NA 
Artificial: Crundum ........... 1,999 2,100 _. Hungary 2,054; France 24. 
Dust and powder of precious and semi- 
precious stones e 
Grinding and polishing wheels and id i iion 
rin an w an | 
e dun J 2,042 2,671 14 Italy 756; 5 722: France 402. 
PE PODER EROR AUS 19 73 at Hal 49; Ja 
Barite and witherite |... . 84,720 75,318 ee. y 73, bos. v. Yugoslavia 2,015. 
Boron materials: 
Crude natural borates "S 20 ios All from Netherlands. 
Oxides and acids 1 ae All from West Germany. 
Cement 262, 000 563,000 "o Qi hes Korea 7225 Mi oland 154 181: 
SEO OE SATO 8 20 24 PEA Al from AK m. 
Clays, crude |... 222 S 2222 5,200 2,269 -- Turkey 2,250; Y via 13. 
Diamond: 
Gem, not set or sung 
ue, thousands $410 $460 a = 3121 Belgium: $299; United sta 
Industrial stones do... $2,005 $1,482 n 25 15 bourg $994; United 
Diatomite and other infusorial earth .. .. _ 73 436 ius i 241; Italy 150; West gii 
Fel , fluorspar, related materials 32,000 4,580 S All from Spain. 
rader, materials: 
lel ccena t E 10,000 EN All from Austria. 
Manufactured: 
Ammonia_______________ 1 NA 
Nitrogenoun sss 41. 105 TEN All from Switzerland. 
Phosphatic® __.._________ 112,849 ,500 SA Morocco 81,500. 
Unsperified and mixed 294,242 39 T France 17; Italy 16. 
3 later... 76 102 Yugoslavia 127; A 5. 
and p J a Tu via 127; Austria 
FVV I 15 — All from Ja 
11ôöÜ;à⁊ ñũ den eC 576 246 ee Austria 11 : Yu via 114. | 
Magnesium compounds 574,471 48,929 E Turkey 20,556, Japan pan 14,858; Austria 
Mica: Crude including splittings and A Sí | 
Nitrates, cru 2120 1,950 __ All from Bulgaria. 
tes, crude ______________ EE 20 xot All from France. 
i enim mineral: Iron oxides and 
79S HEUS 2,506 734 zu Japan 674; West Germany 60. 
Precious and : semiprecious Stones other 
taan diamond: 
Natural! value, thousands 3135 NA 
Synthetic 89 $38 $47 — United Kingdom $39; Japan $5. 


See footnotes at end of table. 
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Table 7.—U.S.S.R.: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
| Sources, 1984 
: p 
Commodity 1983 1984 United Other (principal) 


INDUSTRIAL MINERALS —Continued 


Salt and brine_ - - -------------- 4,120 NA 
Sodium compounds, n.e.s.: Carbonate, 
manufactured _.-------------- 524,728 553,898 -- Bulgaria 490,189; Poland 63,708. 
Stone, -u and gravel: 
Crude rand partl worked 8,989 9,459 -. Hungary 9,326: a tua 108. 
Ed 8 PERS d F 1,141 EU ME 1 
8 crushed rock ee 4,849 18,018 m All from Yugoslavia. 
quartzite: dimension 2,959 NA 
= 6 1.015 2 acus All from Japan. 
amener 154 880 -— All from West Germany. 
stil crude spi en nu Dave an and 
uct |. a 1,112 1,052 Poland 872; Canada 180. 
TREES T pus 12511 EA — West est Germany 603; Japan 199. 
ae steatite, soapstone, pyrop ae 
VU 333 28,692 83 et Yugoslavia 26; United Kingdom 7. 
© MINERAL FUELS AND RELATED 
nal d bitumen, natural 1,535 40 — Yugoslavia 38; Austria 2 
Carbo la 5 3 401 3578 64 Japan 487. 
Anthracite and bituminous 
— e EN ——. 
LÀ te . e EN E x 
Coke jicoke. esie 123 187 -- All from Poland. 
Gas, natural 883 868 — All from H 
Peat incl 83 — ber ä 34 22 --. All from 
hes im ery products: 
Liquefied petroleum gas 
thousand 42-gallon berrels.. — 1 ($ ~- Mainly from France. 
CCC do- 21 3 -- Belgium Luxembourg 2. 
jelly and wax ----- do- 1 2 — Hungary 1. 
Kerosene and jet fuel! da- 24 45 -- ))) 
Distillate fuel oi] _______- do... 386 185 italy 69; Spain 64; Argentina 19. 
TT... do- 1,823 1,584 153 van aly ih West 8 848; Italy 
Residual oi do- 141 208 p Spain 150; Greece 81; Argentina 24. 
Bitumen and other residues do- 12 21 x Nam f ; Hungary 8. 
Bituminous mixtures oem 92 à) = inly from Austria. 
Petroleum coke_________ M 174 NA 
Table p pared by Josef Plachy. 0 lack of official trade data published by the U.S.S.R., this table should 
e . Owing toa ta i i , thi e not 
be taken aca essc à resentation of thls country’s mineral trade. Unten reda A specified, these data have been 
compiled Nations information and data published by the partner trade countries. 
3T eas than 1/2 unit. 
Official Trade Statistics of the U.S.S.R. 
COMMODITY REVIEW 
METALS potlines in addition to renovating older 


Aluminum.—The 12th 5-year plan for 
1986-90 called for a significant increase in 
aluminum production. During 1985, work 
progressed on two priority projects, which 
should measurably increase production. 
These were the new Sayansk aluminum 
plant in Krasnoyarsk Kray in East Siberia, 
which was commissioned, and the Tadzhik 
aluminum plant in the city of Tursunzade 
in the Tadzhik S.S.R. (Tadzhikistan), where 
plans called for commissioning six new 


potlines. The Sayansk plant, which was 
planned to be the country’s third largest 
aluminum producer, had been under con- 
struction for 10 years and had been schedul- 
ed for commissioning in 1984. It obtained its 
power from the nearby Sayan hydroelectric 
powerplant and processed alumina from the 
Nikolayevsk alumina plant on the Black 
Sea, which was a main processor of import- 
ed bauxite. The first output was reported at 
the Tadzhik plant from newly renovated 
potline No. 4, at which the number of pots 
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had been increased to 76; another 22 pots 
were planned to be added, raising the total 
to 98 pots. Following this renovation, there 
were plans to renovate, in order, potlines 
Nos. 8, 2, and 1. 

The U.S.S.R. was dependent on imported 
bauxite and alumina for almost 50% of its 
aluminum raw material requirements. A 7- 
year barter agreement for bauxite was sign- 
ed with Guyana, one of the U.S.S.R.'s tradi- 
tional bauxite suppliers, in exchange for 
machinery and pharmaceuticals. 

Antimony and Mercury.—A large per- 
centage of the country's antimony and mer- 
cury was mined in the Soviet Central Asian 
Republics of Tadzhikistan and the Kirgiz 
S.S.R. (Kirgiziya). The Anzob antimony- 
mercury mining and beneficiation complex 
in Tadzhikistan reported fulfilling its plan 
for the 1981-85 plan period ahead of sched- 
ule, and during the 1986-90 plan period, 
plans called for expanding capacity at the 
Anzob plant. In Kirgiziya, during the 1986- 
90 plan period, antimony preduction was 
planned to increase 11%, and mercury pro- 
duction, 15%. Work was scheduled in 
Kirgiziya for renovating the Kadamzhay 
antimony complex and the Khaydarkan 
mercury complex. 

Chromium.—Crude chrome ore produc- 
tion reportedly increased to 3.36 million 
tons.? A portion of the crude ore was 
beneficiated, resulting in the production of 
500,000 tons of concentrate.'* Approximate- 
ly 95% of the country's chrome ore produc- 
tion came from the Donskoye complex in 
Kazakhstan where development of the Mo- 
lodezhnaya Mine with a total design capaci- 
ty of 2 million tons of ore per year was 
under way. In December, the U.S. Bureau of 
Mines published a detailed study of the 
Soviet chrome industry.:* 

Cobalt.—Cobalt was one of the few metals 
for which the U.S.S.R. had a significant 
import dependence, but the majority of 
Soviet cobalt imports were obtained in non- 
hard currency exchanges with Cuba, a 
member of the CMEA trading bloc. The 
Soviets were engaged in an effort to expand 
cobalt production domestically and in Cuba. 
Domestically, the major area for expansion 
was the Noril'sk mining and metallurgical 
complex in East Siberia. During the 1981-85 
period, cobalt production at Noril’sk in- 
creased 50%.'* During 1985, at Noril'sk, the 
second stage of the Taymyr Mine was put 
into operation. The mine was over 1,000 
meters deep and was planned to reach a 
depth of 1,600 meters. The ninth and last 
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stage of the Oktyabrsk Mine was also put 
into operation at Noril'sk. The Oktyabrsk 
Mine was scheduled to produce at design 
capacity in 1987, at which time it would be 
producing about one-half the total output 
from all five mines of the Noril'sk 
complex. 

Copper. — The U.S.S.R. had been attempt- 
ing to increase copper production despite 
decreasing ore grades and reserves at a 
number of existing enterprises. Open pit 
mining accounted for 71.2% of the copper 
ore mined. The distribution of capital stock, 
the labor force, and losses among the stages 
of copper mining and processing was re- 
ported as follows, in percent: 


Capital Labor 
force loss 
C6 41 55 20 
— tetion 5 20 24 60 
S melting 39 21 20 
Total 100 100 100 


Copper preduction was expanded at the 
Noril'sk complex in East Siberia, the site of 
a rich poly metallic deposit containing co- 
balt, copper, nickel, platinum-group metals, 
silver, and other byproducts. During the 
1981-85 period, copper production at Nor- 
il’sk increased 50%. 1 Several deep under- 
ground mines were under development at 
Noril’sk. During 1985, the second stage of 
the Taymyr Mine was put into operation. 
The mine was over 1 kilometer deep, and 
development was planned to a depth of 
1,600 meters. Also, during the year, the 
ninth and last stage of the Oktyabrsk Mine 
at Noril’sk was put into operation. When 
brought to full capacity in 1987, the Okty- 
abrsk Mine would produce almost one-half 
the total output from all five mines of the 
Noril’sk complex.” Slag processing was ini- 
tiated at the Nadezhda complex at Noril’sk, 
increasing production of blister copper. The 
1986 plan for Noril’sk called for a 2.396 
increase in copper production.” 

At Noril'sk, the first stage of a fluidized- 
bed, autogenous smelter was put into 
operation. The smelter, developed by the 
U.S.S.R., was supposed to double labor pro- 
ductivity, increase the output of sulfuric 
acid and byproduct metals, and control 
noxious emissions. During the 1986-90 peri- 
od, plans called for increasing autogenous, 
fluidized-bed smelter production in the 
country by 150% to 200%, and 35% of the 
country's copper output was to be produced 
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with autogenous smelters. 

A large portion of copper production and 
of copper reserves is concentrated in Ka- 
zakhstan, where about 30% of the country’s 
copper was mined. During the 1986-90 peri- 
od, plans called for refined copper produc- 
tion in Kazakhstan to increase by 36.5%. 
The following developments were reported 


in Kazakhstan in 1985. At the Balkhash 


copper complex, an autogenous, fluidized- 
bed smelter was put into operation on an 
experimental basis. At the Dzhezkazgan 
copper mining and metallurgical complex, 
production began at underground mine No. 
67 of the southern mining administration 
near the city of Nikol’skiy. Problems con- 
tinued at Dzhezkazgan with the No. 3 smelt- 
er, which was officially commissioned in 
1984. The smelter was reported to have so 
many operational defects that officials had 
to delete the commissioning of the smelter 
from their performance report.?? Production 
of refined copper at Dzhezkazgan fell far 
short of the target for the 1981-85 period.** 
Elsewhere in Kazakhstan, the East Kazakh- 
stan copper chemical complex began exploi- 
tation of the Shemonaikhinskoye polyme- 
tallic deposit, securing its reserve base until 
the end of the century.** During the 1986-90 
period, it was also planned to begin develop- 
ment of the Boshchekul'skiy copper rd 
and beneficiation complex in 

In the Uzbek S.S.R. (Uzbekistan), a new 
crushing-beneficiation plant was put into 
operation at the Almalyk copper complex in 
1985. The new plant would enable Almalyk 
to increase copper production despite the 
low copper content of the ore. 

In the Urals, where local copper mines 
supplied only about 5096 of the required 
ore, plans called for the renovation of a 
number of older copper enterprises. At the 
Kirovgrad complex, renovation of the cop- 
per smelter was under way to enable it to 
better process scrap and waste material. 
Production capacity increases at Kirovgrad 
were planned for the production of blister 
copper, zinc, and tin. Also, in the Urals, 
renovation was planned at the Karabash 
copper smelter, one of the copper industry's 
oldest and most antiquated enterprises with 
an almost depleted ore base. At the Medno- 
gorsk copper-sulfur complex in the Urals, 
there were plans to introduce autogenous 
smelters in blister copper production. 

At the Erdenet copper-molybdenum com- 
plex in Mongolia, jointly developed by the 
Soviet and Mongolian company Mongol- 
sovtsvetmet in which the Soviet Union had 
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a declared 9296 interest, work was under 
way to expand the design capacity by 25%, 
enabling Erdenet to increase ore mining 
and processing capacity from 16 million 
tons per year containing from 118,000 to 
125,000 tons of contained copper per year to 
20 million tons of ore per year. Output from 
Erdenet, which achieved the 16-million-ton 
design capacity in 1983, was sent to the 
Soviet Union. 

The issue was raised concerning the long 
delayed development of the Udokan copper 
deposit near Lake Baikal. Development of 
this deposit, which had been made more 
accessible with the completion of the 
Baikal-Amur Railroad (BAM), was urged. 
However, work was still progressing slowly 
on developing the necessary technology for 
mining and beneficiating ore from Udokan, 
and the Soviet Union in the past had so- 
licited the aid of foreign firms, particularly 
from Japan, for developing Udokan. During 
the 1986-90 period, plans called for con- 
structing an experimental mining and bene- 
ficiation facility at Udokan to try to resolve 
technological problems. 

Ferroalloys.—During the 1981-85 period, 
the Soviet Union engaged in a rapid expan- 
sion of ferroalloy capacity, particularly of 
ferromanganese and ferrosilicon. Ferro- 
manganese production was expanded with 
the addition of new electric furnaces from 
Japan, and the Soviet Union was able to 
increase ferromanganese exports to its 
CMEA trading partners. However, there 
had been no significant Soviet ferroman- 
ganese exports to market economy coun- 
tries since the mid-1970’s. During this peri- 
od, the U.S.S.R. also rapidly expanded ferro- 
silicon production capacity at the Yermak 
ferroalloy plant in Kazakhstan, which pro- 
duced one-sixth of the country’s ferroalloys. 
During the 1981-85 period, output at Yer- 
mak grew 34%, and the Soviet Union in- 
creased exports of ferrosilicon to market 
economy countries. 

Gold.—Soviet gold sales in 1985 were 
estimated to have increased to 225 tons as 
gold increased in importance as a hard 
currency earning export owing to lower 
world market prices for petroleum combin- 
ed with decreasing Soviet petroleum pro- 
duction. During the 1986-90 period, the 
development of two new gold mining com- 
plexes in Soviet Central Asia was planned. 
In Kirgiziya in Soviet Central Asia, con- 
struction of the Kirgiz gold mining and 
beneficiation complex was to be completed 
by yearend 1986, and in Tadzhikistan 
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in Soviet Central Asia, development of a 
gold mining and beneficiation complex was 
to begin. 

Iron Ore.—Iron ore production was 248 
million tons of commercial-grade ore from 
537 million tons of crude ore.** Agglomerate 
production was reported at 148 million tons, 
and pellet production, at 65 million tons. 

During the 1981-85 period, over 50% of 
iron ore was mined from open pits with a 
capacity of more than 20 million tons per 
year. In 1985, the average open pit capacity 
was 16 million tons per year and the aver- 
age open pit depth was 200 meters, which 
was an 11% increase in depth compared 
with that of 1980. More than one-third of all 
ore was extracted from open pits at a depth 
of more than 250 meters. Some open pits, 
such as the Sarbayskiy and Sokolovskiy, 
reached depths of 320 meters. The average 
shovel capacity in iron ore mining was 6.69 
cubic meters. Within the pits, off-highway 
trucks accounted for 47% of ore transport, 
and rail, 43.4%. The average capacity of 
dump trucks in iron ore mining in 1984 was 
57.7 tons, which represented a significant 
increase compared with that of 1981 when 
the average dump truck capacity was 41.4 
tons.** During the 1981-85 plan period, the 
percentage of ore requiring beneficiation 
rose from 68% to 86% of total iron ore 
production. in 1986, the entire growth in 
steel production was to be achieved without 
any growth in iron ore extraction. 

In 1985, the third and final stage of the 
Kostamush iron ore mining and benefi- 
ciation complex in Karelia was commission- 
ed; an official inauguration ceremony was 
held by the Soviet Union and Finland, 
which jointly developed this complex. When 
operating at full capacity, Kostamush was 
designed to produce 24 million tons of ore 
per year for the production of 8 million tons 
of pellets per year. Finland, in exchange for 
its assistance, began receiving pellet ship- 
ments. 

In 1985, the first stage of the Kachar 
mining and beneficiation complex in Ka- 
zakhstan with a capacity of 3 million tons of 
ore per year was put into operation; Kachar 
had been under development for 10 years. 
There were plans to put the second stage of 
Kachar into operation in 1986, with capaci- 
ty of 2 million tons per year, and to raise 
total capacity during the 1986-90 period to 7 
million tons of ore per year. The Kachar 
complex would be important in compensat- 
ing for inadequate production at the nearby 
Sokolovskiy-Sarbayskiy mining and benefi- 


893 


ciation complex.” 

In 1985, construction began on a benefi- 
ciation plant for low-grade ores in the 
Krivoy Rog Basin in the Ukraine, which 
produced over 40% of the country’s iron ore. 
The Soviet Union was being assisted by its 
CMEA partners in the construction of this 
plant, which was to have a design capacity 
to produce 13 million tons of pellets per 
year. The CMEA countries were to be com- 
pensated with pellet shipments. 

Iron and Steel.—The steel industry faced 
severe challenges. The General Secretary of 
the Communist Party stated that during 
the past decade the steel industry had not 
been fulfilling its plan, and there was a 
need for fundamental change.” Despite the 
fact that the U.S.S.R. was the world’s larg- 
est steel producer, the country in recent 
years experienced significant shortages of 
specialty steels, which it had to import 
mainly from Western Europe and Japan. 

Criticism within the Soviet Union faulted 
the steel industry for not meeting its goals 
to produce the high-quality steel products 
needed to modernize industry. The iron and 
steel industry was criticized for, among 
other things, having channeled investment 
during the past 15 years into new construc- 
tion rather than into re-equipping and mod- 
ernizing existing enterprises. The new Min- 
ister of Ferrous Metallurgy, who replaced 
the former minister following criticism of 
the steel industry's performance, an- 
nounced that during the 1986-90 plan period 
more than one-half of the capital invest- 
ment in the steel industry would be devoted 
to modernizing existing enterprises rather 
than constructing new ones. Basic modern- 
ization was to include replacing open- 
hearth furnaces, which still accounted for 
57% of total steel production, with oxygen 
converter and electric arc furnaces, and 
increasing the amount of continuously cast 
Steel, which currently accounted for about 
1296 of total production. The ministry also 
planned to increase production of cold- 
rolled steel and steel pipe to reduce imports. 

In 1985, there were increases in the pro- 
duction of crude steel, rolled steel, and steel 
pipe. In 1986, plans called for increasing 
rolled steel production to 111.1 million tons 
and steel pipe production to 19.9 million 
tons. For the 1986-90 period, plans called for 
increasing rolled steel production to be- 
tween 116 and 119 million tons by 1990. 
Production of oxygen converter steel was 
planned to increase 30% to 40%, and pro- 
duction of continuously cast steel was to 
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double. 

During 1985, the following developments 
were reported in the iron and steel indus- 
try. The Komsomol’sk na Amure minimill 
in the Soviet Far East, with a capacity of 
700,000 tons per year, was officially commis- 
sioned as scheduled. However, the 500,000- 
ton-per-year rolling mill was not scheduled 
for completion until 1986. The first output 
of rolled steel was reported from the Rybnit- 
sa minimill in Moldavia, which was official- 
ly commissioned in 1984. The Karaganda 
tinplate shop in Kazakhstan reported 
achieving its design capacity. The new tin- 
plate shop, which began production in 1982, 
had increased the country's tinplate produc- 
tion by 150%. At the Oskol steel mill, the 
country’s first direct-roduction steelworks, 
a third electric furnace with a capacity of 
360,000 tons per year was put into oper- 
ation. At the Donetsk steel mill, an electric- 
furnace shop was put into operation with 
two furnaces, each with a capacity to pro- 
duce 230,000 tons of alloyed steel per year. 

The U.S.S.R. concluded a number of for- 
eign trade agreements to import steel pipes, 
rolled steel, and specialty steel products, 
and to purchase plant and equipment that 
would enable the U.S.S.R. to produce these 
products domestically. 

Finanziaria Siderurgica S.p.A. (Finsider), 
the Italian state steel corporation, won a 5- 
year contract to supply the U.S.S.R. with 1.2 
million tons of pipe per year from 1986 to 
1990. This 6-million-ton contract was equal 
to the total amount of steel that Italy had 
exported to the Soviet Union since 1974. 
The contract was an important order for 
Italy as it would help reduce the country's 
large trade deficit with the Soviet Union. 

The U.S.S.R. ordered from Union Sidér- 
urgique du Nord et de l'Est de la France 
S.A. (Usinor) of France over 2 million tons 
of steel products including gas pipeline 
sections and sheet steel for the automotive 
industry. The deal was part of an arrange- 
ment by which the Soviet Union would 
substantially increase its purchases of 
French capital goods in return for France 
not substantially reducing its purchases of 
Soviet gas. 

The Soviet Union signed a contract with 
Spain's Empresa Siderürgica S.A. (Enside- 
sa) for the delivery of 800,000 tons of steel 
products, mainly cold-rolled sheet, over a 4- 
year period. Total Spanish exports of steel 
products to the U.S.S.R. in 1985 were esti- 
mated at 1 million tons. Spain had become 
one of the largest European suppliers of 
Steel products to the U.S.S.R. 
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Austria’s Voest-Alpine AG signed an 
agreement to deliver over 3 million tons of 
steel products to the U.S.S.R. over a 4-year 
period. Deliveries were to start in 1986 and 
continue until 1990 and were to include 
about 1 million tons of plate and 1.5 million 
tons of cold-rolled steel. In addition, deliver- 
ies of 800,000 tons of castings and tubing 
were to commence in 1987. 

Japan, another traditional supplier of 
steel products to the U.S.S.R., agreed to 
deliver 500,000 tons of large-diameter steel 
pipe between October 1985 and March 1986. 
This order increased Soviet purchases of 
Japanese pipe to 1 million tons during 1985. 

Regarding Soviet purchases of plant and 
equipment, Italy's Società Italiana Impianti 
S.p.A. (Italimpianti) contracted with the 
Soviet Union to build a turnkey plant in the 
city of Volzhskiy near Volgograd to produce 
seamless pipes for oil and gas transmission; 
the plant would have a capacity to produce 
200,000 tons of continuously cast tube bil- 
lets per year and 720,000 tons of pipe per 
year, and would include an electric smelting 
shop, a pipe-rolling shop, finishing shop, 
and control, repair, and auxiliary facilities. 
Italimpianti would act as general contrac- 
tor for the plant, which it was expected, 
would take 3 years to construct. 

Lead and Zinc.—In the lead-zinc indus- 
try, the distribution of capital stock, the 
labor force, and losses among mining and 
processing was reported as follows, in 
percent?! 


tal Labor Metal 
stock force loss 
ON 98 80 
Beneficiation |... 21 16 
Smelting - - - -- --------— 41 30 13 
Total nonni 100 100 100 


A slowdown in the growth of lead and 
zinc production occurred as ore grades de- 
clined and existing reserves were being 
depleted. New capacity was not being devel- 
oped rapidly enough to compensate for the 
slowdown in production. The U.S.S.R. need- 
ed to increase imports of lead and zinc to 
provide for domestic consumption and to 
meet its export commitments to its CMEA 
partners. 

Kazakhstan was the country's major lead- 
zinc producing region, producing about 70% 
of the country's lead and 50% of its zinc. 
Efforts were under way to expand lead-zinc 
production in Kazakhstan. During the 1986- 
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90 period, plans called for increasing lead 
production in Kazakhstan by 11.2% and 
zinc production by 3.8%. It was planned to 
begin development of the Shalkiya lead-zinc 
deposit in Kazakhstan situated on the 
southern slope of the Karatau Mountains 
near the Kentau zinc smelter. A significant 
effort to expand production was occurring 
at.the Zhayremsk lead-zinc complex where 
plans called for doubling ore output by 1990. 
Shortly after yearend, an open pit was 
commissioned at the Dal’nezapadnyy min- 
ing directorate of the Zhayremsk complex. 
At the Leninogorsk polymetallic complex in 
Kazakhstan, where mining had been con- 
ducted for over 200 years with particularly 
intense development following World War 
II, the mining conditions were worsening, 
and the ore grade was decreasing. Never- 
theless, Leninogorsk reported fulfilling its 
production plan for the 1981-85 period. The 
Leninogorsk complex planned to develop 
the Chekomar deposit by 1990 and the 
Novo-Leninogorsk deposit later to compen- 
sate for depleted reserves. 

In Siberia, during the 1986-90 period, 
plans called for the start of development of 
the Goryevka lead-zinc deposit situated un- 
der the Angara River and the Ozernyy 
polymetallic complex in the Buryat A.S.S.R. 
To develop Angara, it was planned to create 
a series of dikes to divert the river 1,200 
meters away from its present channel and 
to develop the main open pit in the reclaim- 
ed area. In 1987, at Goryevka, plans called 
for commissioning a pilot plant with the 
capacity to mine and process 1,000 tons of 
ore per year that would be used to develop 
suitable technology for extensive working of 
the deposit. At the Akhtala lead-zinc min- 
ing directorate in the Armenian S.S.R. 
(Armenia), it was planned, based on new 
assessments, to remine during the 1986-90 
period depleted mines that were no longer 
in operation. 

In 1985, the following developments were 
reported in the lead and zinc industry. In 
Tadzhikistan, the Adrasmanskiy lead-zinc 
complex fulfilled its 5-year plan ahead of 
schedule, and there was a 25% increase in 
extraction and processing capacity owing to 
renovation. In the Urals, the Uchaly lead- 
zinc mining and beneficiation complex, 
which included the Uchaly and Mezho- 
zernyy mining directorates, reportedly, had 
increased ore processing 2.8% and produc- 
tion of zinc in concentrate 9.7% compared 
with that of 1980 and fulfilled its goals for 
the 1981-85 plan period. During the 1986- 
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90 period, the Uchaly complex planned to 
speed development of the Uzel'ginskiy un- 
derground mine to compensate for lost pro- 
duction from depleting open pits. Uz- 
el'ginskiy was slated to begin production in 
1990. 

In 1985, Italy's Snamprogetti S.p.A., an 
Ente Nazionale Idrocarburi (ENI) subsid- 
iary, agreed to supply the Soviet Union with 
a 200,000-ton-per-year electrolytic zinc re- 
finery to be built near the city of Chel- 
yabinsk in West Siberia. The zinc refining 
process was to be licensed from Società 
Azionaria Minero-Metallurgica (Samim), 
another ENI subsidiary. The plant, which 
was scheduled for completion in 1989, would 
use a computer-controlled, automated pro- 
duction process along with automated han- 
dling of jumbo cathodes. The refinery would 
be built on the site of a 150,000-ton-per-year 
refinery dating back to 1935, which would 
be replaced by the new refinery. 

Magnesium.—Kazakhstan, one of the 
country's leading magnesium producing re- 
gions, contains the Ust'-Kamenogorsk tita- 
nium and magnesium complex. During the 
1986-90 period plans call for increasing 
magnesium production in Kazakhstan by 
45% and at Ust-Kamenogorsk by more 
than 70%. 

Manganese.—The U.S.S.R. was by far the 
world’s largest manganese producer with 
triple the production of the world’s next 
largest producer, the Republic of South 
Africa. Nevertheless, the state of the Soviet 
manganese industry was of growing con- 
cern because Soviet reserves of high-grade 
ore were being depleted, requiring the Sovi- 
et Union in recent years to import manga- 
nese ore. The Soviet supply situation was 
dependent on putting new capacity into 
operation at Nikopol as well as developing 
deposits in Kazakhstan and Siberia. 

In 1985, manganese concentrate produc- 
tion decreased to 9.9 million tons, from 
nearly 10.1 million tons in 1984. Crude ore 
production was 21.9 million tons.’ Over 
95% of Soviet manganese was produced in 
two regions, the Nikopol Basin in the 
Ukranian S.S.R. (Ukraine), which pro- 
duced over 70% of the total, and the Chiatu- 
ra deposit in the Georgian S.S.R. (Georgia), 
which produced over 25%. Manganese pro- 
duction statistics for the Ukraine were not 
published,” unlike past years, but it appear- 
ed that there was a fall in production in 
1985, which could be a harbinger of a 
manganese supply problem at the Nikopol 
Basin that could persist until production 
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is brought on-stream at the Bol’shoy Tok- 
mak carbonate ore deposit under develop- 
ment in the basin. The carbonate ore, how- 
ever, was of lower grade than the usual 
oxide ore, and the Soviet Union had not 
mastered the necessary technology for proc- 
essing it. 

At the Chiatura deposit in Georgia, where 
reserves of high-grade ore were being de- 
pleted, production statistics were reported, 
showing that production fell 3% to 2.7 
million tons of concentrate. Despite this 
decrease in production, the plan for manga- 
nese production for Georgia was reported 
fulfilled, indicating that the Soviets were 
taking the worsening conditions at Chiatu- 
ra into account in their planning process. 
New capacity for ore extraction and concen- 
trate production was commissioned at Chia- 
tura, which should compensate to some 
degree for falling production. The Chiatura 
deposit was also the chief source of Soviet 
battery-grade ore. Decreasing production at 
Chiatura could be affecting the supply of 
ore to chemical enterprises as complaints 
were raised that chemical enterprises in 
Georgia fell thousands of tons behind in 
supplying the country with electrolytic 
manganese dioxide.*5 

Efforts were being made to expand man- 
ganese ore production in Kazakhstan, 
which produced less than 5% of the coun- 
try’s output for use locally in steel and 
ferroalloy plants. During the 1981-85 period, 
the Dzhezdinskiy mining administration in 
Kazakhstan, which exploited the Dzhezdy 
manganese deposit in Dzhezkazgan Oblast’, 
reported a 40% increase in manganese con- 
centrate production. At the Atasuyskiy 
mining administration in 
which exploited iron-manganese ore from 
the Karazhal deposit, plans called for com- 
pletely renovating the complex by the end 
of the century in an attempt to double 
output. 

Molybdenum.—The 12th 5-year plan for 
1986-90 called for accelerated growth of 
molybdenum production. During this time, 
plans called for starting development of the 
Koktenkol’skiy molybdenum mining and 
beneficiation complex in Kazakhstan. The 
Boschekulskiy copper mining and benefi- 
ciation complex, planned for development 
in Kazakhstan during this period, would 
produce molybdenum as a coproduct. Also, 
plans called for commissioning the Zhire- 
ken molybdenum mining and beneficiation 
complex and the second stage of the Sorsk 
molybdenum complex, both in East Siberia. 
Work was under way to expand the Erdenet 
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copper-molybdenum complex in Mongolia, 
which had been developed jointly by the 
Soviet-Mongolian company Mongolsovtsvet- 
met in which the Soviets had a declared 
92% interest. Erdenet was to expand from 
its design capacity, achieved in 1983, to 
mine 16 million tons of ore per year for the 
production of 1,000 tons of molybdenum 
metal in concentrate, to mining and proc- 
essing 20 million tons of ore per year. 
Output from Erdenet was sent to metallur- 
gical plants in the Soviet Union. 

It was reported in the Western press that 
the U.S.S.R. was seeking to purchase 10,000 
tons of molybdenum concentrate in 1985. A 
purchase of this magnitude would far ex- 
ceed the amount of molybdenum generally 
imported and could give the U.S.S.R. a 
quantity of molybdenum almost equal to its 
annual production for consumption or 
stockpiling. 

Nickel.—During the 1981-85 period, the 
Soviet Union was engaged in an effort to 
expand nickel production at Noril’sk, the 
site of a rich copper-nickel deposit in East 
Siberia, and was also assisting in developing 
Cuban nickel resources in exchange for 
nickel. During the-1981-85 period, nickel 
production at Noril'sk increased 500%. In 
1985, the second stage of the Taymyr Mine 
at Noril'sk was put into operation; the mine 
was over 1,000 meters deep and develop- 
ment was under way to mine to a depth of 
1,600 meters. Also at Noril'sk, the ninth and 
last stage of the Oktyabrsk Mine was put 
into operation. When operating as schedul- 
ed at design capacity in 1987, the Oktyabrsk 
Mine would produce almost one-half the 
total output of the five mines of the Noril'sk 
complex.” The 1986 plan for Noril'sk called 
for a 5.8% increase in nickel production.“ 

Platinum-Group Metals.—The U.S.S.R. 
was expanding platinum-group metals pro- 
duction at the Noril’sk complex in East 
Siberia, the site of a rich copper-nickel 
deposit with significant byproduct plat- 
inum-group metals production. During 
1981-85, there was a 40% to 50% expansion 
of cobalt, copper, and nickel production at 
Noril'sk, and it may be assumed that there 
was a significant increase in platinum- 
group metals production. At Noril'sk, in- 
creased capacities were commissioned at 
two underground mines in 1985: the second 
stage of the 1,000-meter-deep Taymyr Mine 
and the ninth and last stage of the Ok- 
tyabrsk Mine. The Oktyabrsk Mine was 
scheduled to produce at design capacity in 
1987, at which time it would be producing 
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almost one-half of the total output of all five 
mines of the Noril’sk complex. 

The U.S.S.R. was the world’s largest ex- 
porter of palladium. Soviet ore contains a 
ratio of 2.7 to 1 of palladium to platinum, 
which was almost the opposite of the situa- 
tion in the world’s other major platinum- 
group metals exporting country, the Repub- 
lic of South Africa. Soviet platinum exports 
decreased to an estimated 200,000 troy 
ounces in 1985, and palladium exports 
decreased to an estimated 1.37 million troy 
ounces. Soviet palladium sales exerted a 
major influence on the world palladium 
market. In 1988, the Soviet Union switched 
to a frame contract system for marketing 
palladium, and subsequently, there was a 
significant increase in palladium prices. It 
was reported in the Western press that in 
1986 the Soviet Union was planning to 
abandon its frame contract method of palla- 
dium marketing. Following this reporting, 
there was a substantial increase in palladi- 
um prices and speculation in the Western 
press that the U.S.S.R. would reduce palla- 
dium exports to world markets. 

Rare Earths and Other Metals.—The 
.1985 plan for rare metals production was 
reported fulfilled. At the Pavlodar alumina 
plant in Kazakhstan, a new shop was com- 
missioned to produce gallium. The U.S.S.R., 
reportedly, expected a 15096 increase in 
exports to the United States of rare-earth 
metals and compounds, including euro- 
pium, yttrium oxide, and metallic calcium. 
According to the Soviet foreign trade organ- 
ization Techsnabeksport, the sole Soviet 
exporter of rare and rare-earth metals, a 
series of contracts with U.S. firms had been 
signed for 1986. Regarding imports, it was 
reported in the Western press that the 
U.S.S.R. purchased 200 tons of high-purity 
columbium oxide from Brazil with delivery 
in March and April 1985. 

 Tin.—Tin was one of a few metals for 
which the Soviet Union was significantly 
dependent on imports. The distribution of 
capital stock, the labor force, and metal 
losses among the stages of tin mining and 
processing was reported as follows, in 
percent:?* 


eg Labor Metal 

tock! force loss 

in ing 41 58 35 
Benefici ation 29 52 
S melting 23 13 13 
Total 100 100 100 


1Reported figures; data do not add to total. 
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Tin mining was concentrated in remote 
eastern parts of the country, where expan- 
sion of tin mining was occurring. At the 
Deputatskiy tin mining and beneficiation 
complex in Yakutia, where development 
began in 1979, the first stage of a lode mine 
and concentrator was to be commissioned 
during the 1986-90 period; the start of con- 
centrate production was planned for 1986. 
In Soviet Central Asia during the 1986-90 
period, plans called for continuing develop- 
ment of the Sary Dzhaz tin mining complex 
in Kirgiziya, but operations would probably 
not begin until the mid-1990's. Besides tin, 
the Sary Dzhaz complex would also recover 
a range of byproducts including bismuth, 
copper, molybdenum, silver, and tungsten. 

Titanium.—The Soviet Union had long 
been engaged in a program to expand tita- 
nium production. Large increases in tita- 
nium production were planned for both the 
10th 5-year plan (1976-80) and the 11th 5- 
year plan (1981-85). One of the major en- 
terprises engaged in expanding titanium 
production was the  Ust'-Kamenogorsk 
titanium-magnesium complex in Kazakh- 
stan where titanium production was plan- 
ned to increase 27.196 during the 1981-85 
period. During the 1986-90 period, plans 
called for titanium production in Kazakh- 
stan to increase by 22.7% and at the Ust’- 
Kamenogorsk complex by 24%. During this 
period, plans called for constructing a shop 
for smelting titanium slag at Ust'-Kame- 
nogorsk, for which feed material would be 
shipped for distances up to 5,000 kilometers. 
The director of Ust'-Kamenogorsk argued, 
to the contrary, that it would be less expen- 
sive to develop local titanium sources than 
to transport material such long distances to 
the new shop.* 

Soviet titanium shipments to the West in 
past years had caused concern owing to 
uncertainty regarding the amount shipped 
and the fears of Western producers regard- 
ing dumping. During 1985, the Soviets re- 
duced exports of titanium scrap and ferroti- 
tanium to West European markets. Howev- 
er, indications were that exports would 
increase in 1986. A review of the U.S. 
antidumping duty of 83.9695 levied against 
Soviet titanium in 1984 was requested by 
the ICD Group Inc., which had replaced 
Kolon Trading Co. as the U.S. and Canadian 
agent for the Soviet foreign trade organiza- 
tion handling titanium exports. No U.S. 
imports of titanium sponge from the 
U.S.S.R. had been reported since 1984. The 
ICD Group declared that it was impossible 
to market Soviet titanium to the United 
States with this duty, and the U.S. Depart- 
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ment of Commerce agreed to review the 
duty. 

Tungsten.—Tungsten was one of the few 
metals for which the U.S.S.R. was signifi- 
cantly dependent on imports, and there had 
been a major emphasis on increasing tung- 
sten reserves and finding tungsten substi- 
tutes. The quality of tungsten ore had been 
declining for a long period; from 1968 to 
1980, the tungsten trioxide content of ore 
had decreased 14%." A research priority 
was to develop alloys to replace tungsten 
alloys owing to the country’s dependence on 
foreign sources of supply.** The 1986-90 plan 
called for accelerated growth in tungsten 
production. During this period, plans called 
for developing the Kayraktinskiy tungsten 
mining and beneficiation complex in Ka- 
zakhstan, involving the renovation of an 
older mine and concentrator. Also, the Sovi- 
et Union announced a trade agreement 
with China for the 1986-90 period whereby 
China would supply the U.S.S.R. with tung- 
sten ore. Although trade data had been 
lacking for many years, China had probably 
been the main supplier of tungsten ore to 
the Soviet Union. 


INDUSTRIAL MINERALS 


Amber.—The Baltic region of the Soviet 
Union was one of the world's leading amber 
producing areas, and Baltic amber was 
prized for its high quality. About 37 tons of 
amber per year was washed ashore on the 
Baltic coast. A percentage of this amber was 
gathered by individuals who sold it to state 
outlets. The amber complex 
near the southern shore of the Baltic Sea 
reported that in 1984 it obtained 4.5 tons of 
amber from collectors, but in 1985, almost 8 
tons was obtained. The vast majority of 
Soviet amber production, however, was 
mined rather than washed ashore, and Ka- 
liningrad Oblast' and the Lithuanian S.S.R., 
reportedly, contain 95% of the world's am- 
ber reserves; these reserves are at a depth 
of from 12 to 60 meters. The Kaliningrad 
complex reported mining about 600 tons of 
amber per year, 90% of which was process- 
ed for industrial uses, including insulators 
and paints, while about 10% was used for 
jewelry. 

Asbestos.—In 1985, the Kiyembay asbes- 
tos complex in Orenburg Oblast’ in the 
southern Urals was reported to have attain- 
ed its design production capacity of 500,000 
tons per year of grades III and IV from 24 
million tons of ore with an average grade of 
4.4%. Production in 1985 at Kiyembay in- 
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creased by 70,000 tons in comparison with 
that of 1984. Development of the Kiyembay 
complex had begun in 1968 with the help of 
participating CMEA countries, which pro- 
vided one-third of the investment in return 
for one-third of the output. 

Cement.—Reportedly, during the first 4- 
1/2 years of the 11th 5-year plan, 1981 to 
mid-1985, the country produced 7.3 million 
tons more cement, including 5.3 million 
tons more by dry processing, than during 
the comparable period of the 10th 5-year 
plan, 1976 to mid-1980. Despite these 
achievements, cement production fell 7 mil- 
lion tons short of meeting the planned goal 
for the 1981-85 period. Cement production 
in 1990 was planned to increase 8.3% over 
the 1985 amount. The percentage of cement 
produced by the dry processing method was 
planned to increase from 15% of total pro- 
duction in 1985 to 22% in 1990. 

By 1985, the average hourly productivity 
of kilns had increased to 35.2 tons per hour 
compared with 33.1 tons per hour in 1980. 
During the 1981-85 period, eight new pro- 
duction lines were put into operation with a 
total cement production capacity of 6 mil- 
lion tons per year, of which 3.8 million tons 
per year of capacity was created by the 
opening of dry-process production lines. The 
downtime for kilns during the 1981-85 peri- 
od ranged between 75 and 85 days per year; 
more than 26% of the downtime was attrib- 
uted to overhauling, 37% to routine repairs, 
and 15% to replacing linings. The remain- 
ing 22% of the downtime was caused by lack 
of raw materials and power, malfunc- 
tioning of equipment, and accidents.“ The 
Soviet cement industry used a large per- 
centage of aging equipment. Of the indus- 
try's 370 rotary kilns, 20% had been operat- 
ing more than 30 years; of the 1,019 grind- 
ing units, 62% were reported operating 
beyond their depreciation period.“ 

Diamond.—The U.S.S.R. was one of the 
world's largest diamond producers, and dia- 
mond sales were a significant source of hard 
currency . According to an inter- 
view with the South African Labor Minis- 
ter, the U.S.S.R. reportedly cooperated with 
the Republic of South Africa in marketing 
diamonds.“ In 1985, Soviet diamond sales 
fell sharply, decreasing by about one-third 
on the Antwerp market. According to West- 
ern press reports, the decrease was attrib- 
uted to the urging of De Beers Consolidated 
Mines Ltd., in an attempt to create a 
recovery in the slumping diamond market. 
Large Soviet sales at 10% or more below 
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market prices in 1984 were considered a 
contributing factor to the depressed dia- 
mond market. 

The Yakut diamond association, Yakut- 
almaz, was one of the country’s major dia- 
mond producers. During the 1981-85 period, 
the Yakut diamond association reported 
achieving profits in excess of its plan. Es- 
pecially good results were reported from the 
Udachnyy mining and beneficiation com- 
plex of the Mirnyy mining directorate, 
which was part of Yakutalmaz. 

The Soviets reported problems at the 
Yakut diamond association in safeguarding 
diamonds from theft. The Minister of Non- 
ferrous Metallurgy complained of unsatis- 
factory safekeeping of diamond-bearing raw 
material, and officials at the association 
and in the town of Mirnyy were punished. 
New security measures were introduced 
including limiting the number of people 
with access to raw materials, automated 
sorting of concentrates, and closed circuit 
television monitoring. 

The U.S.S.R. also produced synthetic dia- 
monds at a number of enterprises. The 
Yerevan diamond production association 
Almaz in the Armenian S.S.R. (Armenia), 
which produced a wide array of synthetic 
diamonds and diamond instruments for do- 
mestic consumption and export, reported 
exceeding its plan for the 1981-85 period. 
During the 1986-90 period, the Yerevan 

association planned to increase output by 
4896. The Poltava synthetic diamond and 
diamond instrument plant reportedly pro- 
duced a large percentage of the country's 
synthetic diamond instruments. It shipped 
its output to about 3,000 domestic consum- 
ers and 30 foreign countries, with the larg- 
est percentage of the plant's exports going 
to Japan.“ 

Graphite.—Plans were announced to be- 
gin construction of a graphite electrode 
plant in the city of Tashauz in the Turkmen 
S.S.R. (Turkmenistan) during the 1986-90 
period. 

Iodine.—The Nebit-Dag iodine plant in 
Turkmenistan, one of the country’s major 
iodine producers, reportedly, fell far behind 
its delivery schedule for 1985.“ 

Perlite.—New data from the U.S.S.R. in- 
dicated that for 1985 the country was the 
world’s largest perlite producer. One com- 
plex, the Aragatskiy enterprise in Armenia, 
with production of up to 600,000 tons of 
sized perlite per year, preduced more perlite 
in the past 5 years than was produced 
during this period in the United States, the 
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world’s second largest perlite producing 
country. Perlite reserves in Armenia, the 
largest in the U.S.S.R., were described as 
“practically inexhaustible."* Numerous 
other perlite deposits, however, exist in the 
Caucasus, Soviet Central Asia, Kazakhstan, 
the Trans-Carpathians, East Siberia, and 
the Soviet Far East. 

The Aragatskiy complex appeared to be 
the country’s major supplier of perlite raw 
material for domestic consumption and for 
export. For the first 11 months of 1985, the 
complex produced 520,000 tons of sized per- 
lite, and the plan for 1985 was to produce 
600,000 tons. From 1981 through November 
1985, Aragatskiy produced 2,951,000 tons of 
product. Aragatskiy also had the capacity to 
produce 30,000 cubic meters of expanded 
perlite per year, 1,800 tons of perlite for 
filtration per year, and 10,000 cubic meters 
of thermal insulation products per year. 
Perlite from Aragatskiy was sent to 120 
different consumers within the country and 
was also exported to other countries includ- 
ing Belgium, France, Kuwait, and Spain. In 
1984, Aragatskiy exported 124,000 tons of 
sized perlite, and over 100,000 tons for the 
first 11 months of 1985.* 

The Aragatskiy complex consisted of an 
open pit, a crushing-sorting plant, an 
expanded perlite shop, and a shop for pro- 
ducing filtration and insulating products. 
The open pit was 5 kilometers from the 
plant. The ore was blasted and loaded on 
trucks. There were plans to increase perlite 
extraction and processing at Aragatskiy, 
which called for developing another open 
pit, constructing a new crushing, grinding, 
and sorting shop, and constructing a plant 
to produce sized perlite sands obtained by 
expanding crushed perlite. The first stage of 
the sized perlite sand shop, which was 
scheduled for commissioning in 1987, was to 
have a capacity of 520,000 cubic meters per 
year. The commissioning of the second stage 
was set for 1989 and would increase capaci- 
ty to 1.1 million cubic meters per year. This 
new facility, reportedly, would be the 
world's largest producer of sized perlite 
sands. 

Phosphate.—Explored phosphate  re- 
serves were adequate to secure the planned 
growth in fertilizer production only if ex- 
ploitation of difficult to concentrate phos- 
phate ore or lower grade apatite ore com- 
menced.^ The Khibiny apatite complex on 
the Kola Peninsula, which produced about 
80% of all phosphate used in fertilizer 
production, was experiencing increasing dif- 
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ficulties owing to decreasing ore grades and 
worsening mining conditions. In 1985, Khi- 
biny mined about 50 million tons of apatite 
ore to produce 19 million tons of concen- 
trate. Plans called for increasing apatite 
concentrate production at Khibiny to 20 
million tons by 1987. During the 1986-90 
period, the Soviet Union announced plans 
to cooperate with Finland to develop apatite 
and other mineral resources on the Kola 
Peninsula. 

The Karatau complex, which exploited 
the Karatau sedimentary rock deposits of 
the Karatau phosphate basin in Kazakh- 
stan, was the country’s other major phos- 
phate producer. The Karatau Basin occu- 
pies approximately 2,500 square kilometers 
and contains more than 45 deposits aver- 
aging between 23% to 83% phosphorus 
pentoxide P,. O,). It has a reserve base of 2.5 
billion tons P,. O,, of which over 500 million 
tons was in reserve categories A+B+(C,, 
called explored reserves, which within the 
context of the Soviet economy would be 
similar to economic reserves. The largest 
deposits, Dzhantas, Kokdzhan, Gimmel- 
farbskoye, Koksu, Chulaktau, Aksay, Uch- 
bas, Akdzhan, and Geres, contained more 
than 8096 of the basin's reserves. During 
the 1986-90 period, plans called for increas- 
ing phosphate production by 4.2 million 
tons P,O,, of which 62% of the increase was 
planned to come from the Karatau Basin.“ 

During 1985, renovation began at the 
Bryansk phosphorite complex in Moscow 
Oblast’, which would enable Bryansk to 
achieve its design capacity for extracting 3 
million tons of ore per year for the produc- 


tion of 900,000 tons of phosphate rock per 


year. Achieving design capacity would sig- 
nificantly increase output at Bryansk. 

In 1985, exploration was conducted on a 
large phosphorite deposit in the Kyzylkum 
Desert in Uzbekistan. Although exploration 
of this deposit was far from complete, an 
experimental open pit was under develop- 
ment. Also, plans called for beginning devel- 
opment of the Seligdar apatite deposit in 
Yakutia, about 30 kilometers from the city 
of Aldan, during the 1986-90 period. The ore 
at Seligdar has an average P. O, content of 
6%, and Seligdar was projected to have a 
potential crude ore output of 40 million tons 
per year for the production of 4 to 5 million 
tons of concentrate per year. Development 
of Seligdar would provide the U.S.S.R. with 
its first phosphate raw material base in 
Siberia. 
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Potash.—Over 80% of the U.S.S.R.'s pot- 
ash reserves are in the Verkhne-Kamsk, 
Starobinsk, and Pre-Carpathian deposits. 
The Uralkaliy and Byeloruskaliy potash 
association and the Kalush "Silvinit" and 
Stebnik potash enterprises mined these de- 
posits. The quantity of potash ore extracted 
in the country had increased fourfold over 
the 1965 level, and equaled 72 million tons 
per year.** The two major potash producers 
were the Byeloruskaliy and Uralkaliy asso- 
ciations. Ore production at Byeloruskaliy in 
1985 was reportedly 38.6 million tons,“ but 
problems with potash production persisted 
for the sixth consecutive year, and Byelor- 
uskaliy did not fulfill its plan for fertilizer 
production.“ Production problems were 
particularly acute at the No. 4 mining 
directorate, put into operation in the late 
1970's, which was producing at only one- 
half its design capacity. In addition, mining 
losses at Byeloruskaliy were high, with 
approximately 50% of the potassium chlo- 
ride remaining in the deposit.“ During the 
1981-85 period, as a result of exploration at 
the Starobinsk and Verkhne-Kamsk depoe- 
its, an additional 1 billion tons of reserves 
was confirmed, which would provide Byelo- 
ruskaliy and Uralkaliy, which respectively 
work these deposits, an additional 10 to 15 
years of operation. 

In 1985, five officials from the Stebnik 
potash enterprise in the Ukraine were 
sentenced to between 2-1/2 and 5 years in 
jail for their responsibility in the collapse in 
1983 of a tailings dam at Stebnik, which 
discharged brine into the nearby Dniester 
River, polluting the water supply and kill- 
ing fish 


ing fish. 

Salt.—The U.S.S.R. reported 99 explored 
salt deposits with explored reserves totaling 
220 billion tons. Of these 99 deposits, 51 are 
rock salt, 30 solar salt, 14 solar and intersti- 
tial brine, and 4 underground brine. These 
deposits are grouped into large salt basins 
that comprise about 20% of the territory of 
the country." Approximately two-thirds of 
the country's salt production occurred at 
two locations: the Artemsol’ production as- 
sociation in Donetsk Oblast' in the Ukraine 
and the Bassol complex in Astrakhan 
Oblast', which produced salt from Lake 
Baskunchak. Lake Baskunchak provided 
about one-third of the country's salt re- 
quirements, but the large amount of salt 
extraction had been causing environmental 
problems in the lake. Soviet researchers 
were recommending that extraction from 
Lake Baskunchak be reduced to protect the 
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lake. 

Soda Ash and Caustic Soda.—Plans were 
announced to increase production of soda 
ash and caustic soda by 60% in the year 
2000 in comparison with that of 1985. 

Sulfur.—The U.S.S.R. was engaged in a 
major expansion of sulfur production from 
sour gas, and plans called for increasing 
sulfur production from natural gas to 5.5 
million tons per year by 1990. The Astra- 
khan sour gas deposit, which was under 
development, is one of the most saturated in 
hydrogen sulfide of all natural gas deposits 
in the country, and processing of sulfur 
from this deposit, it was stated, would end 
the country’s “severe deficit” in sulfur pro- 
duction. The first stage of the Astrakhan 
complex was scheduled to go on-stream in 
1986 with a capacity to produce over 2 
million tons of sulfur per year. Problems in 
development, however, would probably con- 
siderably delay Astrakhan operating at de- 
sign capacity. Other sour gas projects under 
development were the Tengiz oil and asso- 
ciated gasfield in Kazakhstan, which was 
planned to produce 500,000 tons of sulfur 
per year, and the second stage of the Muba- 
rek sour gas processing plant in Uzbekistan, 
scheduled to begin production in 1986 with 
a capacity to produce 450,000 tons of sulfur 
per year, raising total sulfur production 
capacity at Mubarek to over 700,000 tons 
per year. In June, a fire occurred at the 
Tengiz Field, which by yearend had not 
been extinguished. The Astrakhan and 
Tengiz. projects were being developed with 
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the assistance of French and other Europe- 
an firms. 

Although sulfur production from sour gas 
was planned to greatly increase, the Soviets 
were experiencing difficulty in maintaining 
native sulfur mining production. At the 
Gaurdak sulfur complex in Turkmenistan, 
which mined native sulfur, the goal for the 
1986-90 period was to stabilize output in the 
face of decreasing ore grades and the in- 
creasing depth of open pits.** In 1985, at the 
Nemerovskiy deposit in the Ukraine, the 
third stage of a Frasch mining complex with 
a capacity of 150,000 tons per year was put 
into operation by the Yavorov native sulfur 
mining association, raising the total output 
at the Nemerovskiy deposit to 650,000 tons 
per year. 
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The Soviet energy program to the year 
2000 called for large gains in natural gas 
production of 60% to 80%, and electricity 
generated by nuclear powerplants was 
planned to increase fivefold to sevenfold. 
Oil production, however, was planned to 
grow at a slower pace than overall economic 
growth. A large effort at conservation was 
planned as energy consumption per unit of 
national income was slated to decrease by 
at least 40% by the year 2000. The majority 
of the increase in energy production was to 
come from Siberia, which by the year 2000 
was planned to produce 70% of the coun- 
try’s oil and natural gas and 50% of its coal. 


Table 8.—U.S.S.R.: Estimated primary energy balance in 1985 
(Million metric tons of standard coal equivalent) 


Natural and associated gas 


Nuclear power 


Oil, crude and petroleum products 
Oil shale 


Coal.—Raw coal production in 1985 in- 
creased by 2% to 726 million tons, fulfilling 
the plan. This was only the second time coal 
production increased during the last 7 
years. In 1985, open pit coal production 
reportedly accounted for 41.196 of total coal 
extraction." The coal industry initially set 
ambitious plans to produce between 770 and 
800 million tons in the 1981-85 plan period, 


Production Exports Imports Hina edidi 
2 486 29 12 469 
- 24 ^8 MN 21 
» 160 88 5 677 
= 18 ae uu 18 
E 875 234 20 661 
$ 10 vet zal 10 
E cote SM 9 
8 2,204 354 37 1.887 


but it was forced to scale these back. 

A number of important administrative 
changes occurred in the coal industry in 
1985. The Minister of the Coal Industry 
retired and was replaced by one of the First 
Deputy Ministers of the Coal Industry. In 
the Ukrainian S. S. R., the major coal pro- 
ducing region in the country, which in- 
cludes the Donets Basin (Donbas), a new 
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Minister of the Coal Industry for the 
Ukrainian S.S.R. was appointed. The Don- 
bas contains high-quality anthracite and 
bituminous coal, much of which is suitable 
for coking, and is situated close to the 
industrial center of the country. However, it 
was debated whether or not more resources 
should be devoted to developing under- 
ground mines in the Donbas, which would 
require mining deeper, thinner seams. The 
average depth of mines in the Donbas was 
more than 600 meters, and some mines 
were more than 1,000 meters deep. Further- 
more, the quality of coal mined in the 
Donbas was worsening and the ash content 
was projected to increase significantly in 
the future. 

Coal production in 1986 was planned to 
increase to 733.9 million tons, with the 
entire growth in output coming from open 
pit production. The 1986-90 plan called for 
coal production to increase to between 780 
and 800 million tons per year in 1990, with 
almost the entire increase in production 
also coming from open pits, which were to 


account for 46% of total output by 1990. 


Plans called for increasing washed coal 
production from approximately 176 million 
tons in 1985 to 190 million tons in 1990 and 
briquet production from about 5.5 million 
tons to 7 million tons.“ A large portion of 
the investment resources for the coal indus- 
try was to be directed toward developing 
large open pit lignite mines in the eastern 
part of the country. 

The Ekibastuz subbituminous coal basin 
in Kazakhstan produced over 10% of the 
country’s coal output with over 26% of the 
country’s open pit production. It was the 
third largest coal producing region in the 
country, following the Donbas and the 
Kuznetsk Basin. Plans called for coal pro- 
duction at Ekibastuz to increase to 94 mil- 
lion tons per year by 1990. The coal from 
the Ekibastuz Basin has an ash content of 
nearly 50% and was used primarily by 
electric powerplants. In 1985, in the Ekiba- 
stuz Basin, the first stage of the Vostochnyy 
open pit with a capacity of 7.5 million tons 
of coal per year was commissioned. Total 
capacity at the Vostochnyy open pit was 
planned to be 30 million tons per year. 
Development of Vostochnyy was to be com- 
pleted during the 1986-90 period; this would 
provide about one-half of the country’s 
planned increase in coal output during this 
period. The Ekibastuz Basin also contained 
the Bogatyr’ open pit with a capacity of over 
50 million tons per year. 
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Plans to develop the large Kansk-Achinsk 
lignite basin in Siberia were considerably 
delayed, in part, owing to the environmen- 
tal problems that would occur if the plan- 
ned burning of lignite in large powerplants 
in the region were conducted. Initial plans 
had envisaged constructing a series of 
powerplants in the region, each with a 6.4- 
million-megawatt capacity; economic, tech- 
nological, and environmental problems im- 
peded the construction of these plants,* and 
only one, the Berezovskaya, was under con- 
struction. Other less polluting technologies 
including coal liquefaction and gasification 
were being studied as a means of utilizing 
Kansk-Achinsk lignite. The development of 
Kansk-Achinsk was thus considered a long- 
range project. 

The U.S.S.R. was experiencing difficulties 
in increasing production of high-quality 
coking and steam coal, and the plan for 
1986-90 called for increased exploration to 
increase reserves of these types. In 1985, the 
country experienced a shortage of coking 
coal, limiting a number of new 1-million- 
ton-per-year capacity coking batteries that 
were recently put into operation to working 
at only one-third of their design capacity." 

During the 1986-90 period, plans called 
for increasing coking coal production i in the 
Kuznetsk Basin (Kuzbas) in Siberia. Ap- 
proximately one-third of the country's cok- 
ing coal came from the Kuzbas. Total coal 
output at the Kuzbas was targeted to in- 
crease from 141.4 million tons per year in 
1985 to 160 million tons per year in 1990, 
of which 70 million tons per year was to be 
coking coal. Labor shortages, aggravated by 
the lack of housing, medical care, and other 
social amenities, was one of the factors 
hindering coal production in this area.“ 

Coking coal production was being increas- 
ed at the Neryungri complex in Yakutia 
where production increased to its design 
capacity of 13 million tons per year in 1985, 
9 million tons of which was to be coking 
coal. Japan, which assisted in the develop- 
ment of N eryungri in exchange for coal, 
began receiving shipments of Neryungri 
coking coal in March. The U.S.S.R., how- 
ever, was experiencing difficulties in ship- 
ping the agreed upon amount to Japan 
owing to transport problems, and was seek- 
ing ways to improve rail and port loading 
capacity to increase shipments. 

A major problem in utilizing the massive 
lignite reserves in the eastern part of the 
country was the inadequacy of the rail 
transport system for long-distance haulage 
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of large quantities of lignite. The Soviet 
Union for some time had been considering 
the feasibility of constructing long-distance 
coal slurry pipelines to alleviate this prob- 
lem. In 1985, Italy's Snamprogetti agreed to 
license its Reocarb process to the U.S.S.R. 
for use on a 260-mile coal slurry pipeline to 
be built from a coal slurry production plant 
in Byelovo in the Kuzbas to the city of 
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Novosibirsk. The pipeline was expected to 
take 3 years to construct and will transport 
8 million tons of coal per year. The Reocarb 
process allows for the preparation of a high- 
concentration, low-viscosity, coal-and-water 
slurry that can be transported at low tem- 
peratures and requires no additional treat- 
ment for burning. 


Table 9.— U. S. S. R.: Ministry of the Coal Industry’ planned and reported coal production 
in 1985, by basin 


(Thousand metric tons) 


Planned production 
Es : Reported 
Original“ Final? production? 

EAE e E 210,000 194,800 197,096 
EE a 154,000 145,000 141,406 
3 84,000 78,000 80,457 
3 50, 000 49, 000 49, 820 
3 48, 000 40,800 40,765 
e HS 28,000 28,200 29,795 
Pm 25,000 19,000 19,251 
DM DR: 171,000-201,000 161,650 159,406 
3 770, 000-800, 000 716,450 717,996 


1A small amount of coal is produced by enterprises not subordinate to the Ministry of the Coal Industry. 


Ekonomicheskaya gazeta 
*Ugol’ (Coal), Moscow. No. 3, Mar. 1986, p. 57. 


Natural Gas. —In 1985, natural gas pro- 
duction continued to increase rapidly, in- 
creasing 10% to 22.7 trillion cubic feet, and 
it was estimated that natural gas overtook 
crude oil to become the country’s leading 
source of primary energy consumption. The 
Soviets were able to maintain increases of 
7% or more in natural gas production 
during the entire 1981-85 plan period. In 
1986, however, natural gas production was 
planned to increase only 4% to 23.7 trillion 
cubic feet. Production at the massive Ur- 
engoi natural gasfield in West Siberia, 
which accounted for practically all of the 
increase in natural gas production during 
the 1981-85 period, was nearing peak pro- 
duction, and new major production in- 
creases were to come from the Yamburg 
Field, north of Urengoi, which was under 
development. First output from Yamburg, 
the development of which was behind sched- 
ule, was expected no sooner than yearend 
1986. 

The Soviet Union had been engaged in a 
massive pipeline construction program to 
transport gas from West Siberia to the 
European part of the country and for export 
to Eastern and Western Europe. During 
1981-85, the Soviet Union planned the con- 
struction of six gas pipelines from the Ur- 
engoi Field, the sixth of which, the Urengoi- 
Tsentr II line to Yelets southeast of Mos- 


(Economic Gazette), Moscow. No. 7, Feb. 1982, p. 1. 


cow, was completed in 1985. During the 
1986-90 period, the Soviet Union planned to 
construct six additional 56-inch pipelines 
from the Yamburg deposit. These six lines 
were Yamburg-Yelets-Kremenchug in the 
Ukraine (4,459 kilometers), Yamburg- 
Transcaucasus (4,530 kilometers), Yamburg- 
Gorkiy-Tula (3,155 kilometers), Yamburg- 
Tula-Kiev (3,405 kilometers), Yamburg- 
Volga River area (2,757 kilometers), and the 
Yamburg-Uzhgorod export pipeline, called 
the Progress pipeline. All six East European 
CMEA countries would assist in construc- 
tion of the Progress pipeline in exchange for 
gas. Construction of the Progress pipeline 
had started and was scheduled for comple- 
tion in 1989. 

The 1986-90 plan called for total domestic 
natural gas production to increase to almost 
30 trillion cubic feet by 1990. In addition to 
the Yamburg deposit, the plan called for 
commencing exploitation of the Astrakhan 
sour gas deposit north of the Caspian Sea 
and continuing development of the Kara- 
chaganak deposit in Kazakhstan. The As- 
trakhan sour gas and condensate deposit 
was scheduled to begin production in 1986, 
but considerable delays were being report- 
ed. Plans called for constructing a gas- 
chemical complex on the basis of the Astra- 
khan deposit, output from which was suit- 
able for a wide variety of chemical uses. At 
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the Karachaganak deposit in Kazakhstan, 
which began production in 1984, natural gas 
production in 1990 was planned to increase 
fivefold in comparison with that of 1985 and 
condensate production sixfold. There were 
17 wells in operation at Karachaganak in 
1985. In Turkmenistan, plans called for 
natural gas production to increase from 2.7 
trillion cubic feet in 1985 to 3 trillion cubic 
feet in 1986. Development was proceeding 
on the Sovetabad gas condensate field in 
Turkmenistan, the Republic’s leading natu- 
ral gas producer. 

Oil Shale.—In 1985, oil shale production 
in the Estonian S.S.R., which accounted for 
over 80% of the country’s total oil shale 
production, fell by 4% in comparison with 
that of 1984 to 26.4 million tons. During the 
1986-90 period, plans called for expanding 
oil shale production, including beginning 
construction of the Kuremyae oil shale 
mine, with a capacity of 5.8 million tons of 
commercial oil shale per year, and renovat- 
ing the Kohtla-Jarve oil shale processing 
facilities. The Estonian oil shale production 
association planned in the near future to 
close the Kivioli Mine and the Vivikonna 
open pit, and plans were being prepared to 
develop the Permiskula Mine and a new 
Kivioli Mine. During the 1990-2000 period, 
plans called for developing the Tammiku, 
at and Kohtla Mines in the Estonian 

S.R. 

Peat.—The country’s total potential peat 
reserves were calculated to be 200 billion 
tons with 75% of these potential reserves in 
West Siberia and 20% to 25% in the north- 
western part of the country. In 1990, peat 
production was planned to increase 43% in 
comparison with the 1985 level.“ It was 
considered possible at some future time to 
increase the level of peat extraction to 1 
billion tons per year, which was about five 
times the amount of peat being extracted 
and processed. 

Petroleum.—Oil production fell for the 
second straight year as the Soviet Union 
continued to experience problems with pro- 
duction in Tyumen' Oblast', West Siberia, 
the country's major producing region. The 
problem was attributed to the inability to 
cope with the present, more complex phase 
of development in West Siberia now that 
the stage had been reached when oil “no 
longer flows naturally.“ It was now neces- 
sary to use improved recovery techniques 
such as gas lifts, hydraulic pumps, and 
surfactants for which domestic production 
was inadequate or lacking.“ As in 1984, 
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production problems were attributed to 
causes such as power shortages, lack of well 
repair crews, failure to put new wells into 
operation, and poor management. In the 
first quarter of 1985, the Minister of the 
Petroleum Industry was replaced along 
with a large number of top level managers 
in Tyumen' Oblast'. 

During the 1986-90 period, exploration 
drilling i in Tyumen' Oblast' was planned to 
increase to 14 million meters in comparison 
with a total of 6.9 million meters drilled 
during the 1981-85 period. This drilling 
program would require acquisition of more 
sophisticated technology and equipment. 
Because the amount of explored reserves in 
West Siberia had dropped significantly, the 
possibility of further rapid increases in oil 
production in this region was being debated. 
Dwindling reserves were noticeable at the 
giant Samotlor Field in West Siberia where 
production peaked in 1980. The Soviets 
projected that in 1990 Samotlor would pro- 
duce 25% less oil than in 1985.“ There were 
conflicting claims concerning the wisdom of 
attempting rapid development of West Si- 
berian oil resources, with the Ministry of 
Geology emphasizing the potential for rapid 
increases in production and the Ministry of 
the Petroleum Industry emphasizing that 
attempts to rapidly increase production 
could result in worsening prospects for long- 
term development. The General Secretary 
of the Communist Party of the Soviet 
Union, upon an inspection of the region, 
disclosed that the reserves-to-production 
ratio in the region had declined to the point 
that it was no higher than the national 
average, and dismissed the optimistic as- 
sessments of the Ministry of Geology.*' De- 
Spite proposed huge investments during the 
next 5 years, West Siberia faced severe tests 
in meeting production targets. The success 
or failure of petroleum extraction here 
would significantly affect the entire econo- 


my. 

In 1986, oil and gas condensate produc- 
tion was planned to increase 3.7% to 4.5 
billion barrels, which was approximately 
the peak level of production achieved in 
1983. In 1990, according to the draft plan 
of the 27th Communist Party Congress 
published in March 1985, oil and gas con- 


densate production was to increase to be- 


tween 4.6 and 4.7 billion barrels with the 
lower level revised slightly downward from 
the original draft program published in 
November 1984. The plans for the 1986-90 
period called for practically all production 
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increases to come from West Siberia, with 
some small increases to come from the 
Komi A. S. S. R., the Nenets Autonomous 
Okrug near the Barents Sea, and from the 
North Caspian Basin of Kazakhstan where 
deep oil deposits lie beneath salt domes. A 
small increase in offshore production was 
planned, but offshore production would still 
account for only about 3% of total Soviet oil 
production during the 1986-90 period. Dur- 
ing the 1986-90 period, the program to 
upgrade refinery output to produce more 
light products was to continue with fuel oil 
production being reduced substantially and 
coal and natural gas being substituted for 
fuel oil in powerplants. In October, a new 
Minister of the Petroleum Refining and 
Petrochemical Industry was appointed, re- 
placing the former minister who, reported- 

ly, retired. 

In developments in other regions in 1985, 
shipments of crude oil began from a group 
of six fields near the town of Varandey, 150 
miles above the Arctic Circle near the coast 
of the far eastern sector of the Barents Sea. 
Exploratory drilling was continuing in the 
belief that these fields and others in this 
region could be substantial producers. 

The Azerbaidzhan S.S.R., one of the old- 


est oil producing regions of the country, had 


about 13,700 functioning oil wells with 
about 60% of all oil extracted from offshore 
deposits in the Caspian Sea. Offshore oil 
production in the Caspian Sea increased 
during 1985 with the development of new 
wells in the 28th of April Field. Production, 
however, at the large Neftyannye Kamni 
Field northwest of the 28th of April Field 
had been declining, as had production in the 


> Caspian's Baku Archipelago Field south of 


the city of Baku. Azerbaidzhan, which pro- 
duced 96.7 million barrels, failed to fulfill 
its plan for oil extraction.“ Oil production 
was targeted to reach 97.8 million barrels in 
1986. The 12th 5-year plan called for oil 
extraction in Azerbaidzhan in 1990 to be 
between 103 and 110 million barrels. All 


offshore increases were planned to come | 


from the 28th of April Field. 

The Soviet Union was seeking to increase 
production of heavy oil and bitumen re- 
sources in view of the slowdown in oil 
production. Heavy oil and tar sands deposits 
are found in most of the oil-bearing regions 
of the U.S.S.R. The largest concentrations 
are in the Caspian Basin, Soviet Central 
Asia, East Siberia, Sakhalin Island, the 
Ukraine, and the Volga-Urals region. The 
only significant commercial production of 
bitumen occurred at the Yarega deposits 
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near Ukhta in the Pechora Basin of the 
northern Komi A.S.S.R. Nevertheless, the 
necessary technologies for mining and proc- 
essing heavy oil and bitumen had not been 
successfully introduced. 

Soviet hard currency revenues from oil 
sales fell in 1985 as the decline in Soviet oil 
production coincided with lower world mar- 
ket prices for crude oil and a decrease in the 
supply of Middle East crude oil obtained in 
barter exchanges for reexport. This decline 
posed a serious challenge to the economy, as 
the Soviet Union had depended on oil sales 
for about 60% of its hard currency earnings. 
Soviet oil deliveries to CMEA remained at 
practically the same level. 

During the 1986-90 period, the U.S.S.R. 
agreed to markedly increase oil exports to 
Romania, which was the only CMEA coun- 
try that did not obtain a large percentage of 
its imported oil from the Soviet Union. It 
appeared that Romania, in exchange, would 
increase its exports of oil drilling equipment 
to the U.S.S.R. and participate in the devel- 
opment of some Soviet oilfields. Further- 
more, the Soviet Union in 1985 agreed to 
supply Nicaragua with 80% to 90% of its oil 
needs. Nicaragua's chief suppliers had been 
Venezuela and Mexico, but these countries 
were halting shipments. Nicaragua's oil 
needs were estimated at about 4.4 million 
barrels per year. 


This publication is based on a review of sources 
published in the U.S.S.R. 

3Foreign mineral specialist, Division of International 
Minerals. 
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The Mineral Industry of the 
United Arab Emirates 


By Michael D. Fenton! 


The economy of the United Arab Emir- 
ates (UAE), based on oil and gas revenues, 
continued to be adversely affected by the 
worldwide slump in the price of oil. Gross 
domestic product (GDP) had fallen every 
year since 1981, except for a slight rise in 
1984, and it again dropped in 1985 by 5%. 
Oil revenues were about 50% of GDP and 
about 8596 of exports; sales were worth 
about $12 billion? down about 4% from 
those of 1984. The three major oil-producing 
Emirates, Abu Dhabi, Dubai, and Sharjah, 
had to roduce spending significantly for 
many projects beginning in late 1985. Abu 


Dhabi, which produced 6596 of UAE's oil, 
had the most trouble recouping its invest- 
ment in new field developments. The less 
affluent northern Emirates of Ajman, Fu- 
jairah, Ras al-Khaimah, and Umm al- 
Qaiwain experienced even greater difficul- 
ties in continuing infrastructure develop- 
ment. However, the current account sur- 
plus of the UAE, about $7.1 billion at the 
end of 1985, remained substantial, and the 
surplus was expected to continue into 1986 
unless oil prices fell much below $15 per 
barrel. 


PRODUCTION AND TRADE 


The total crude oil reserves of the UAE 
were an estimated 33.4 billion barrels, 
about 80 years of production at current 
rates. The UAE would, therefore, continue 
to be a major oil exporter for some time. 
Abu Dhabi had 31 billion barrels or 98% of 
the total, but despite continued exploration 
and discovery, proven reserves tended to 
decline. The causes of this decline have 
been not only depletion, but also reevalu- 
ation and consequent downgrading of re- 
serves. Dubai was second in reserves with 
1.4 billion barrels, Sharjah had 1 billion 
barrels, and Ras al-Khaimah had 100 mil- 
lion barrels. 

Crude oil and condensate production in 
Abu Dhabi declined by 3.5% to 744,000 
barrels per day (bbl/d). Production in Abu 
Dhabi had been progressively declining be- 
tween 1977 and 1985 as a result of oilfield 
management decisions and production 
strategy by the Organization of Petroleum 
Exporting Countries (OPEC). Exports of 
crude oil from Abu Dhabi also had been 


declining in recent years, partly owing to 
declining production and increased refining 
capacity. In 1985, crude oil exports declined 
by 4% to 581,000 bbl/d. About two-thirds of 
Abu Dhabi’s sales were exported, with Ja- 
pan as the leading buyer, followed by West- 
ern Europe and the United States. Dubei 
appeared to exceed its O ed pro- 
duction quota of 300,000 bbl/d by 50,000 ,000 
bbl/d, and at the prevailing rate of produc- 
tion, reserves would be exhausted in a 
decade. Trading and reexport business in 
Dubai were expected to remain more impor- 
tant than oil to the economy. Sharjah's oil 
production was 5,000 bbl/d. Oil exports 
from Ras al-Khaimah totaled less than 
5 million barrels from September 1984 
through December 1985. 

The UAE had an estimated 32,800 billion 
cubic feet (Bcf) of natural gas reserves. Abu 
Dhabi had 21,200 Bcf of gas, which is most 
of UAE's total gas reserves. Gas production 
by Abu Dhabi National Oil Co. (ADNOO) 
was 1.112 Bcf per day, an increase of 5%. 
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Less than 10% of the gas produced from 
onshore and offshore wells was vented to 
the atmosphere. About one-quarter of the 
captured gas was used locally for the pro- 
duction of electricity, petroleum products, 
chlorine and associated products, fertilizers, 
and distilled water. Most of the gas was 
processed at two gas processing plants that 
recovered about 4 million barrels of conden- 
sate. Abu Dhabi Gas Liquefaction Co. (AD- 
GAS) operated a liquefied natural gas 
(LNG) plant on Das Island where produc- 
tion rose 14.8% to 2.4 million tons, and Abu 
Dhabi Gas Industries Ltd. had three plants 
at the Bu Hasa, Bab, and Asab onshore 
oilfields that produced natural gas liquids 
(NGL). NGL was then pumped to the Ru- 
wais fractionation plant where it was con- 
verted to propane, butane, and motor fuel 
for export. Abu Dhabi was the only exporter 
of LNG in the Gulf. The Dubai Natural Gas 
Co. (DUGAS) gas recovery plant at Jebel Ali 
was expected to reach a production record 
high of nearly 600,000 tons, 95% of which 
was to be exported to Japan under a 5-year 
contract. The rest of the products was to go 
to Dubai Aluminium Co. (DUBAL) and 
Dubai Electricity Co. (DEC) plants. Most of 
the 60,000 bbl/d of high-grade liquefied 
petroleum gas (LPG) condensate and 530 
million cubic feet (MMcf) of natural gas per 
day from Sharjah's Sajaa Field were also 
exported to Japan. In Ras al-Khaimah, 
about 18 MMcf per day of gas was produced 
at the Saleh Oilfield. Output was used at a 
cement plant. 

The UAE was expected to produce a total 
of about 348 million barrels of petroleum 
products by the end of 1985. About 61 mil- 
lion barrels of refined products was pro- 
duced during 1985 at Abu Dhabi's refineries 
at Umm al-Nar and Ruwais, an increase of 
2.196, including LPG, gasoline, naphtha, jet 
fuel, gas oil, and fuel oil. Major markets for 
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62% of these refined products were Japan, 
the Middle East, and Western Europe. 

Abu Dhabi's Ruwais Fertilizer Industries 
Co. Ltd. (FERTIL), producer of ammonia 
and urea, reported an increase in exports in 
1985. Urea shipments of 343,000 tons and 
ammonia shipments of 129,000 tons were 
about 7% over those of 1984. The plant had 
been operating at close to capacity since its 
startup in late 1983, and the output of 
ammonia in 1985 increased 125% to 343,000 
tons, or 281,300 tons of nitrogen; urea pro- 
duction was up 3% to 353,000 tons. India 
was the most important importer of Abu 
Dhabi ammonia and urea. Shipments of 
urea in 1985 amounted to 244,000 tons, over 
7096 of total urea exports; 71,000 tons of 
ammonia went to India, which was over 
one-half of the total ammonia exported. 
Exports to China of fertilizers decreased 
significantly to 26,000 tons in 1985. Indone- 
sia was lost as an importer when it began its 
own domestic fertilizer production. 

The National Chlorine Industries (NCL) 
of Abu Dhabi continued to link its produc- 
tion of salt, hydrochloric acid, chlorine, and 
caustic soda to the demand of other indus- 
tries. Production was down 2396 to 41,000 
tons. NCL had 9596 of the local market, 
which took 75% of its production. The 
11,000 tons exported went to Bahrain, Iraq, 
Jordan, Oman, Qatar, and Saudi Arabia. 

A serious oversupply problem in the ce- 
ment industry continued as a result of the 

i number of Government-sup- 
ported construction projects. Current pro- 
duction of almost 3 million tons, nearly 40% 
of clinker capacity, was higher than the 
demand of only 1.6 to 1.8 million tons. 
Cement producers sought to coordinate 
prices and production and to pressure the 
Government for increased protection from 
foreign producers. 
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Table 1.—United Arab Emirates: Production of mineral commodities! 


Emirate? and commodity? 1981 1982 1983? 1984° 1985° 
ABU DHABI 
Cement, hydraulic 
thousand metric tons 9700 9780 800 800 800 
Gas, natural: 
Gross million cubic feet 472,508 410,000 838,000 385,600 *405,880 
Marketed ____________ do- 320, 126 300, 000 NA 355, 000 878, 
Natural gas liquids 
thousand 42-gallon barrels. — 935,000 88,000 NA NA 455,000 
Petroleum: 
Güde do... F400,200 F309,000 274,500 F281,000 257,300 
Refinery pus 
. do- 2,990 16,060 7,700 78500 8,700 
Keros ene o---- 2,480 74.960 8, rg, 000 9, 
Distillate fuel oll do— 6,460 79,600 15,400 717,700 18,200 
Residual fuel oil. _ _ _ _ _ do— 5,990 8 940 11,100 715,100 15,500 
Naphtk«ͤa — do. ..- r €] 820 "1 1,930 6,000 78,000 8.200 
Refinery fuel and losses do. r 4260 300 1,000 71.000 1,100 
Total. .————— S do... 120, 000 F31,790 44,800 F 459,300 461,000 
Byproduct from 5 renning 
tric tons. _ 5,000 10, 000 15,000 15,000 41, 460 
By product from 1 gia do ae E Me j *104,000 
DUBAI 
Aluminum, primary ingot do- 106,000 148,739 151,170 4155,833 *156,000 
Cement, hydraulic 
thousand metric tons. *500 *350 800 800 800 
Gas, natural: 
Gross million cubic feet 146,000 140,000 150,000 *107,000 107,000 
Marketed |... .---- do— 38,000 70, 000 120,000 *43,400 44,000 
Natural gas liquids: 
pane 
thousand 42-gallon barrels. .. «2,500 5,000 10,000 10,000 44.000 
Butanee do 1, 100 8,000 8,000 ,000 500 
Natural gasoline . do- 1, 700 4, 000 9,000 9,000 9,000 
Petroleum, crude _— do... 130,889 *133,850 121,830 120,000 127,000 
FUJAIRAH 
Cement, hydraulic 
thousand metric tons. . TEM ae 520 550 550 
RAS AL-KHAIMAH 
Cement, hydraulic |... do- 800 750 1.200 1.200 1.200 
Limi coc eh ee do... 40 40 45 45 
SHARJAH 
Cement, hydraulic? ________ do... 220 *188 685 700 700 
Ges, natural: 
Gross? |. million cubic feet. 20,000 30,000 40,000 419,500 183,000 
Condensate 
thousand 42-gallon barrels_ -—-— 4,500 6,000 21, 900 21,900 
Petroleum, crubdee do 3,540 42,555 2,000 41,716 2,200 


Estimated. Preliminary. Revised. NA Not available. 
"Table includes data available through Aug. 22, 1986. 


In addition to the Emirates listed, Ajman and Umm al-Qaiwain record no mineral production but presumably produce 
small quantities of crude construction materials. 


In addition to the commodities listed, crude construction materials such as common clays, sand and gravel, and stone 


presumably are produced, but output is not recorded quantitatively, and general information is equate to make 
reliable estimates bof output levels. 


*Reported figure. 


COMMODITY REVIEW 


METALS States. Sales to China were 13% of sales, 24 
times that of 1984. Other first-time b 

Aluminum.—DUBAL sold 150,677 tons of were Bulgaria, France, Greece, Italy, and 
aluminum in 1985, a slight increase over Sweden. The plant was operating at 100% 

1984 sales, despite a depressed market, even of its 158,000-ton-per-year capacity. 
though the value of aluminum exports fell Umm al-Qaiwain and International Engi- 
by 24% during the first half of 1985 when neering Consultants (IEC) agreed to build a 
compared with the same period in 1984. $650 million smelter in Umm al-Qaiwain 
Japan bought 28% of sales, 150,677 tons, that would be completed by 1989. The owner 
followed by 23% bought by the United of the smelter would be Umm al-Qaiwain 
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Aluminium Co., a 50-50 joint venture in- 
cluding the government of Umm al-Qaiwain 
and IEC, which represented Hawker Siddel- 
ey Power Engineering Co. Ltd. and Balfour 
Beatly of the United Kingdom, Brown and 
Root Inc. of the United States, and Ferro- 
staal AG of the Federal Republic of Ger- 
many. Funds for the project were to be 
raised by forward sales of metal to substan- 
tial long-term consumers in China (65% to 
China National Metals & Minerals Import 
and Export Corp. and to China Everbright 
over a period of 12 years) and to the United 
States. Alumina supplies would come from 
Australia, which was shipping to Bahrain 
and Dubai smelters. The 120,000-ton-ca- 
pacity smelter would be fueled by Emirate 
natural gas from a small offshore gasfield 
that tested at 35 MMcf per day of nonasso- 
ciated dry gas. The capacity of the field may 
be 100 MMcf per day. The project would 
include a 250-megawatt power station, a gas 
platform, a gas pipeline, and perhaps a 
desalination plant. The Aluminum Co. of 
America of the United States would provide 
the smelter technology. 

Copper.—Ras al-Khaimah signed an 
agreement with the Government of Oman 
that would allow Oman personnel to search 
for copper for 2 years in Ras al-Khaimah. 


Cement.—Total installed clinker capacity 
in the UAE in early 1985 was about 4.2 
million tons per year, and total installed 
grinding capacity was about 8.7 million tons 
per year. The specific annual clinker capaci- 
ties for the individual Emirates were Ajman 
Cement Co. and Al-Ain Cement Factory, 
750,000 tons each; Dubai’s National Cement 
Co., 1.8 million tons; Fujairah Cement In- 
dustries, 520,000 tons; Ras al-Khaimah’s 
Gulf Cement Co. and Union Cement Co., 1 
million tons each; Sharjah Cement and 
Industrial Development Co., 1.3 million 
tons; and Umm al-Qaiwain Cement Co., 
500,000 tons. Ras al-Khaimah’s white ce- 
ment works had a capacity of 7.6 million 
tons per year. 

Dubai’s National Cement completed con- 
version of its kiln from the wet to the dry 
process, but it had not yet started regular 
production. Planned clinker capacity was to 
be 500 million tons per year. 

Umm al-Qaiwain Cement was building a 
500,000-ton-per-year clinker grinding plant, 
the first phase of a long-term program of 
increasing capacity. 

The new 300,000-ton-per-year Ras al- 
Khaimah white cement plant was expected 
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to go on-stream during the first half of 1986. 
White cement was expected to be exported 
to other Gulf countries. Union Cement add- 
ed a new packing plant and new electropre- 
cipitators for dust control. 

Chlorine.—The NCL plant near Umm al- 
Nar reported a capacity of 52,700 tons per 
year of salt, hydrochloric acid, chlorine, 
caustic soda, and distilled water, and pro- 
duction for 1985 was expected to be about 
46,800 tons. The plant is wholly owned by 
ADNOC. 


Natural Gas.—Dubai and Sharjah settled 
a boundary dispute on the southern and 
eastern flanks of Dubai’s Margham gas- 
condensate field that was producing 25,000 
bbl/d of condensate. A result of this settle- 
ment was an agreement worth $25 million 
annually in which Amoco Sharjah Oil Co. 
would sell 70 MMcf per day (70 billion 
British thermal units (BTU) per day) of gas 
from its Sajaa gas-condensate field to the 
Dubai Supply Co., a joint venture between 
DUGAS, DEC, and DUBAL, at a price of 
about $1.25 per million BTU. A new 45-mile, 
24-inch pipeline was to transport gas to 
DEC's Jebel Ali power and desalination 
complex. Although the associated gas out- 
put of the Sajaa Field was about 500 to 600 
MMcf per day, along with 60,000 bbl/d of 
condensate, only about 100 MMcf per day 
was being supplied at $3.50 per million BTU 
to the Emirates General Petroleum Corp. 
(EGPC) for use in the northern Emirates; 
the rest was flared. However, deliveries to 
EGPC were expected to increase to 300 
MMcf per day in 1987. EGPC was building a 
pipeline from the Sajaa Field to the Umm 
al-Qaiwain powerplant for deliveries in 
early 1986. Powerplants in Ajman, Fu- 
jairah, and Ras al-Khaimah were also using 


Sajaa gas. 

C. Itoh & Co. Ltd. and Tomen Co. Ltd. of 
Japan renewed their 5-year agreement to 
purchase NGL from DUGAS. Future lift- 
ings were expected to be greater than the 
400,000 tons per year of propane and butane 
and 2.5 million barrels per year of conden- 
sate in 1984. 

DUGAS'’s gas recovery plant at Jebel Ali 
was supplied with gas from the Rashid, 
Fateh, and southwestern Fateh Fields. An 
additional 70 MMcf was planned to be piped 
in from Sharjah’s Sajaa Field, beginning 
January 1986. The 45-mile pipeline was 
10% complete in November 1985. Natural 
gas was to be dried and used in the DEC 
powerplant. 
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Throughout 1985, the Sharjah Liquefac- 
tion Co. continued to build the $300 million 
LPG plant at Al-Hamriyah to process Sa- 
jaa Field gas. It was to have a capacity of 
240,000 tons per year of propane, 200,000 
tons per year of butane, and 230,000 tons 
per year of light oil, all from 440 MMcf of 
gas daily. A storage field and shipping 
terminal were concurrently under construc- 
tion in Al-Hamriyah. Annual revenues 
were expected to reach $50 million. These 
two gas projects were expected to compen- 
sate for revenue losses from the declining 
Sharjah Mubarak Field where production of 
6,000 bbl/d was expected to continue for 
only 5 more years. 

Amoco Sharjah Oil spudded a new explor- 
atory well, Uwaid-1, 40 miles south of the 
main producing area of the Sajaa Field in 
Sharjah. The company announced that the 
capacity of the gas treatment plant at this 
field would be raised to 240 MMcf per day 
from 160 MMcf per day by adding a third 
treatment plant. 

Two turbocompressor natural gas rein- 
jection modules were to be installed on a 
Persian Gulf platform by ADNOC. Each 
unit, built by Nuovo Pignone S.p.A. of Italy, 
was 90 feet long, 24 feet wide, and 30 feet 
high, and was driven by a 30,000-horse- 
power gas turbine that could compress 138 
LM per day to 6,500 pounds per square 
in 

ADNOC selected Fluor Corp. of the Unit- 
ed States as consultant for a $34 million gas 
reinjection phase of the Thamama C proj- 
ect. Fluor was to design the construction 
project, tender documents, and supervise 
construction that was expected to be com- 
pleted by mid-1986. The Thamama C gas 
processing plant, commissioned in April 
1984, had a design capacity of 450 MMcf per 
day of nonassociated gas from the Thama- 
ma C reservoir. Products were 375 MMcf 
per day of dry sweet gas, 4,500 bbl/d of 
NGL, 26,000 bbl/d of stabilized condensate, 
and 760 tons of sulfur per day. 

ADNOC began an $80 million project to 
produce 250 MMcf per day of gas from the 
offshore Khuff Formation. The installation 
of five wellhead platforms, the jacket and 
topsides for a collector platform, and nearly 
20 miles of subsea pipelines to Das Island 
was contracted by Bechtel Inc. of the United 
States. 

ADGAS selected Costain Process Abu 
Dhabi, a part of Costain Process Construc- 
tion Ltd. of the United Kingdom, to over- 
haul Train 1 of the LNG plant on Das 
Island. 
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Consolidated International Petroleum 
Corp. of Canada contracted to drill the one 
Al-Khair wildcat well in early 1986 in Umm 
al-Qaiwain. The well, on-trend and about 
12 miles northeast of the Sajaa Field in 
Sharjah, was expected to test the potential- 
ly highly fractured Thamama carbonates 
from 9,500- to 14,000-foot depths. 

Petroleum.—Exploration.—Abu Dhabi 
Co. for Onshore Oil Operations (ADCO) was 
drilling two exploration wells in the Thama- 
ma and Habshan Formations at a cost of 
about $14 million. Silmiya-1, situated half- 
way between Mafraq and Tarif and about 
300 feet inland from the shoreline, was 
expected to reach a depth of 11,276 feet. The 
depth of Bu-Labyad-1 on Bu Labyad Island 
was to be 10,680 feet. 

The Abu Dhabi Marine Operating Co. 
(ADMA-OPCO) discovered two new hydro- 
carbon-bearing fields: Bu-Jufair in the west- 
ern part of its concession area, and Meem in 
the concession’s central section. A discovery 
of gas in the Khuff Formation was con- 
firmed in the CC structure, since renamed 
Bu Haseer, by a stepout well 1.3 miles north 
of the discovery well drilled in 1984. Explor- 
atory drilling continued in the Umm Lulu, 
Nasr, and Ghasha structures. ADMA- 
OPCO’s total drilling footage in 1985 was 
545,600 feet, compared with 520,556 feet in 
1984; 15% of this footage was for explora- 
tion, 38% was for production, and 47% was 
for water injection. 

Amoco Sharjah Oil began to test three 
more horizons in its wildcat well, al-Wadi-1, 
after an earlier test failed to detect hydro- 
carbon reserves. The 11,000-foot well is 47 
miles southeast of Sharjah and 17 miles 
southeast of Dubai. 

Concessionares North South Resources of 
Canada and International Petroleum Ltd. 
planned to begin a 15,000-foot well in 500 
feet of water in Fujairah that was expected 
to cost $12.7 million. Drilling of the first 
offshore well in the Emirate was to be with 
a semisubmersible rig or floater. À seismic 
survey showed the presence of structures 
favorable to the accumulation of hydrocar- 
bon reserves. 

The Dubai Petroleum Co. reported the 
testing and completion of two exploratory 
wells, the drilling of 26 new development 
wells, the reworking of 33 existing wells, the 
acquisition of 1,360 miles of seismic data, 
and the construction of 2 compression 
plants, a central production facility, water 
injection facilities, and à new production 
platform. 

Production.—A joint venture composed of 
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the Arab Engineering Co. (AREC) and Fluor 
Mideast Ltd. was awarded a $2 million 
contract by ADCO for the engineering pro- 
curement and construction management of 
the water injection facilities for enhanced 
recovery at the Sahil Field, but the work 
was later postponed until 1990. ADNOC was 
to act as manager of the $35 million project 
scheduled for completion in early 1987. 

ADCO awarded Snamprogetti S.p.A. of 
Italy a contract for enhanced oil recovery 
facilities for a reservoir southwest of Abu 
Dhabi that would be in operation by early 
1987. The contract covered services for a 
pilot gas-injection system, a study of the 
existing facilities, and for the planning, 
designing, procuring, construction supervi- 
sion, and commissioning for the new facili- 
ties. ADCO had also awarded a $4.5 million 
contract to Fluor Mideast and AREC to 
upgrade a gathering system to handle pro- 
duction from the Thamama B reservoir at 
Bab Oilfield, about 60 miles southwest of 
Abu Dhabi. However, the project was later 
postponed until 1990. The contract covered 
engineering, procurement, and construction 
management. 

Japan Gasoline Corp. of Japan and Global 
Engineering were awarded contracts to de- 
sign production facilities for the Mubarraz 
Oil Co. of Japan at Abu Dhabi’s West Mu- 
barraz Oilfield. Secondary recovery produc- 
tion was expected to start at 8,000 bbl/d in 
1987 and to rise to 12,000 bbl/d at a cost of 
$160 million to $176 million. An additional 
$132 million was to be spent for a pipeline 
from the field to a sea loading platform. In 
the Umm al-Anbar structure, six early 
wells were to be converted to production 
wells, and new production wells were to be 
drilled. 

The Offshore Development Project in the 
Umm Shaif and Zakum Fields was nearly 
completed in 1985. All major manufactur- 
ing and installation work on jackets, decks, 
and pipelines was finished; minor associ- 
ated work was expected to be completed by 
mid-1986. 

The UAE Ministry of Petroleum and 
Mineral Resources completed a plan to 
establish a 45-day strategic reserve of oil 
products for emergency use. About 375 
miles of new pipeline would link newly built 
storage facilities and refineries throughout 
the UAE. The plan was to be presented to 
the UAE Supreme Council for approval. 

National Petroleum Construction Co. 
agreed to construct 18 wellhead towers and 
jackets and 56 miles of submarine pipeline 
for oil and for water injection, and to do 
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hookup work for ADMA-OPCO for $72 mil- 
lion. 

Abu Dhabi’s offshore Umm Addalkh Oil- 
field started producing with an initial ca- 
pacity of 15,000 bbl/d, which was expected 
to increase to 25,000 bbl/d by mid-1986. The 
developer of the field, Umm Addalkh Devel- 
opment Co., was also developing a second 
offshore field, Satah, which was scheduled 
to begin producing by the end of 1985 at an 
initial rate of 10,000 bbl/d. 

The United Petroleum Development Co. 
of Japan announced that production from 
the offshore Bundug Oilfield, shared 50-50 
between Abu Dhabi and Qatar, reached 
22,000 bbl/d. Production was expected to 
increase to 25,000 bbl/d from the Arab D 
area, and 7,000 bbl/d from the Arab C area. 

Projects scheduled for completion in Abu 
Dhabi during the year were the Bu Hasa 
water injection project, the first phase of Bu 
Hasa's oil-gathering system, and the Asab 
oil-gathering program. 

The National Drilling Co., a wholly own- 
ed subsidiary of ADNOC, drilled 111 on- 
shore and offshore wells during the year, 
with 6 offshore, 6 onshore, and 7 water well 
rigs. The total consisted of 38 development, 
18 exploration, 47 workover and rehabilita- 
tion, and 13 water wells. Total footage was 
553,785 feet, up 155,000 feet from that of 
1984. 

INTOIL, the Bahrain-based private oil 
group, farmed out a drilling program of 11 
wells in the offshore Mubarek Oilfield in 
Sharjah to Buttes Gas and Oil International 
and to Neste Oy of Finland. The first well, 
J-1, was to be dually completed in the Tha- 
mama reservoir and the Ilam-Mishrif reser- 
voirs, and an option for dual completion in 
subsequent wells was secured. The total 
capital cost of the program was expected to 
be $110 million. Production from the Mu- 
barek Field had decreased from an initial 
60,000 bbl/d to 5,390 bbl/d in 1984. 

Dubai announced that a new oil well 
named Albarq had been drilled by British 
Petroleum Ltd. on the coast of Dubai. 

Gulf Offshore Ras Al Khaimah Ltd. com- 
pleted the fourth development well, Saleh 4- 
X, in the Saleh Field off the northernmost 
point of the Emirates and was expected to 
complete by yearend the delineation well 
5A Saleh. Saleh 4-X tested at 8,255 bbl/d of 
high-gravity crude and 43,000 MMcf per day 
of gas, and by yearend was producing over 
5,000 bbl/d of condensates, about 55% of the 
field's total production of 9,000 bbl/d. Three 
prior wells produced an average of 10,000 
bbl/d of condensate in December 1984. The 
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fifth well, having a target depth of 15,000 
feet, was spudded from Zapata Offshore 
Co.’s Bonito II jackup rig that had been 
serving as a temporary production and 
processing unit for the previous four wells 
until it was replaced by a permanent pro- 
duction facility. Saleh condensate was 
transferred by pipelines to the Afran Zodiac 
storage tanker 21 miles away. The new 
facility was to include an 18-inch pipeline to 
feed gas to an onshore plant that was to 
produce as much as 980 bbl/d of additional 
NGL that would then be moved to the 
Afran Zodiac through a new 18-inch pipe- 
line. Total exports of condensate since the 
beginning of production in June 1984 had 
reached 4.9 million barrels. 

The UAE became the largest exporter of 
crude oil to Japan at 679,000 bbl/d, thereby 
displacing Saudi Arabia. Imports by Japan 
from the UAE rose 30%, even though total 
Japanese imports from Arab countries de- 
clined sharply. Increased export activity 
may have been a result of price discounts 
and more favorable credit terms that were 
brought about by Japanese pressure on the 
UAE to adopt a spot market-related price 
that was lower than the official price. 

ADNOC reported agreements to supply 
the Indian Oil Corp. with 3,855,000 barrels 
of crude oil as it did in 1984. Also, a coun- 
tertrade deal was announced, with Dassault 
International S.A.R.L. of France providing 
18 Mirage 2,000 war planes and related 
equipment for about 15.4 million barrels of 
crude oil valued at about $450 million. 
France's Compagnie Française de Pétroles- 
Total S.A., a major equity holder in Abu 
Dhabi, was to handle the oil. 

Refining.—The total capacity of Abu 
Dhabi’s two refineries was 225,000 bbl/d. 
ADNOC was planning to increase the capac- 
ity of the Ruwais refinery from 120,000 
bbl/d to 300,000 bbl/d. Airports under con- 
struction at Al Ain and Fujairah were 
expected to require additional aviation fuel. 

ADNOC’s 120,000-bbl/d Ruwais refinery 
was shut down in January and reopened in 
October after a new hydrocracking plant 
was installed. Italy’s Snamprogetti built the 
$400 million plant, which has a 27,000-bbl/d 
capacity. The refinery consists of a 27,000- 
bbl/d vacuum gas and oil hydrocracking 
unit, a 46,000-bbl/d vacuum distillation 
unit, a 53-million-cubic-foot hydrogen pro- 
duction unit, a 26.5-cubic-meter-per-hour 
sour water stripper, a 9,500-cubic-foot- 
per-hour acid removal unit, and a 49-ton- 
per-day sulfur recovery unit. The crude 
throughput at the refinery was about 
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100,000 bbl/d in January. Atmospheric resi- 
dues were to be upgraded into naphtha, 
kerosene, high-octane gasoline, LPG, and 
diesel fuel. 

In mid-1985, the 100,000-bbl/d Exxon 
Corp. refinery at Milford Haven in southern 
Wales was being dismantled for shipment to 
Ajman for recenstruction by 1988. The Aj- 
man Refinery Co. Ltd., owned by the gov- 
ernment of Ajman and other investors, 
contracted for project management and en- 
gineering services with Sir Alexander Gibb 
and Partners, Foster Wheeler (Energy) Ltd., 
and Hawker Siddeley Power Engineering. 
Agreements were signed with Mundogas 
(UK) Ltd. and with Treffoil and AVIA 
Mineralol-AG of the Federal Republic of 
Germany to handle sales. The project was 
expected to cost $530 million. 

Construction of a $12 million lube-oil 
blending and packaging plant in Mina Jebel 
Ali, 22 miles southeast of Dubai, was to 
begin in late 1985. Ewbank Preece of the 
United Kingdom was to be the managing 
contractor, and British Petroleum Arabian 
Agencies Co. was to be the builder. The 
20,000- to 30,000-ton-per-year plant would 
include an oil import pipeline from the 
dockside, a 353,150-cubic-foot tank farm for 
base oils and additives storage, blending 
and packaging equipment, and warehouses 
for lube-oil products. Base oils were to be 
imported from Jeddah, Saudi Arabia. Com- 
pletion was expected to be by yearend 1986. 

Shell Markets (Middle East) Co. opened a 
28,000-ton base-lube storage depot in the 
Jebel Ali area near Dubai. Lube oils were to 
be supplied to blending plants in the Middle 
East with beginning deliveries being made 
to Saudi Arabia and Oman by truck. 

Petrochemicals.—The new sulfur-hand- 
ling terminal at Ruwais, Abu Dhabi, oper- 
ated by FERTIL, shipped 14,000 tons of 
sulfur to Mitsui & Co. of Japan. The termi- 
nal was designed to receive, store, and 
export 800 tons of granulated byproduct 
sulfur per day from ADNOC's Thamama C 
gas project. Storage capacity was 40,000 
tons of sulfur, and a single-berth loading 
terminal was able to handle 5,000- to 25,000- 
deadweight-ton ships. Sulfur was produced 
at the company's gas treatment plant at 
Habshan, which was designed to process 450 
MMef per day of gas. 

Davy McKee Corp. and Wimpey Engi- 
neering Corp. of the United Kingdom and 
Tenneco Inc. of the United States were 
actively seeking $200 million financing for a 
proposed 5.5-million-barrel-per-year metha- 
nol plant at Hamriya on the Sajaa Gasfield 
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in Sharjah. An alternative project is a 5.5- 
million-barrel-per-year ammonia and urea 
plant that would cost $300 million. 
Transportation.—The Abu Dhabi Nation- 
al Tanker Co., a wholly owned subsidiary of 
ADNOC, sold two very large crude carrier 
tankers for scrap to Taiwan breakers. The 
Delma, a tanker displacing 265,058 dead- 
weight tons, was being used as a storage and 
export terminal from the Ruwais and Umm 
al-Nas refineries, and the al-Dhafrah, dis- 
placing 279,504 deadweight tons, had been 
laid up since mid-1983. The tanker fleet was 
reduced to eight carriers, five between 
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28,000 and 57,000 deadweight tons for prod- 
ucts, two about 57,000 deadweight tons for 
crude oil and products, and one for oil at 
about 136,000 deadweight tons. 

ADNOC has let a contract to Bechtel to 
design a major 230-mile, 48-inch oil line 
from Habshan Fields to Fujairah on the 
Gulf of Oman, which would allow the Strait 
of Hormuz to be avoided. 


eee Diri te Minorali: 

*Where necessary, values have been converted from 
United Arab Emirate dirhams (UAED) to US. dollars at a 
rate of UAEDS.67 = US$1.00. 


The Mineral Industry of the 
United Kingdom 


By Richard H. Singleton’ 


In 1985, the United Kingdom enjoyed its 
fourth year of economic recovery. The 
growth in real gross domestic product (GDP) 
increased to 3.4% from 1.4% in 1984. Wages 
increased 9%, about 4% above the average 
of the Organization for Economic Coopera- 
tion and Development countries. Nonoil 
commodity prices decreased and costs of 
materials procured by industry decreased 
1%. However, retail prices increased by an 
estimated 6%. 

The world’s first commercial casting cen- 
ter for the production of aluminum-silicon 
alloys was established in the United King- 
dom. Lithium metal production capacity 
was increased. British Steel Corp. (BSC) 
began another rationalization program in- 
cluding closing of several mills and modern- 
ization of others, aimed at making BSC 
financially independent beginning in 1986. 
Disruption of steel production had been 
slight during a 12-month coal strike that 
ended in March. 

Total coal production nearly doubled to 
96 million tons in 1985 but remained well 


below the 1983 level. The National Coal 


Board continued its coal mine closure pro- 
gram that began prior to the strike. New 
coal mining capacity was under develop- 
ment. Lignite seams of sufficient quality 
and thickness for commercial development 
were discovered in Northern Ireland, and a 
modest development program was begun. 
The Rio Tinto Zinc Corp. PLC (RTZ) 
gained control of about 80% of British tin 
mining capacity. Capital investments were 
halted by yearend in this industry because 
of the collapse of world tin prices. One 
beneficiation plant was closed. The United 
Kingdom's tin smelting annual capacity 
was increased by one-third to 20,000 tons. 
Blue Circle Industries PLC acquired the 


Atlantic Cement Co. Inc. in the United 
States and closed two wet-process plants in 
the United Kingdom. British potash produc- 
tion increased for the third successive year. 

North Sea natural gasfield development 
slowed significantly although demand re- 
mained high and production increased. A 
large commercial flow of gas, 300 million 
cubic feet per day, began from the G sector 
of the Leman Field in the North Sea. 
Smaller deliveries of gas began in October 
from the Anglo-Norwegian Statfjord Field. 
Statfjord was the most productive oilfield in 
the North Sea. The world's first natural gas 
undersea storage chamber in the United 
Kingdom went into operation. The stored 
gas was to be released to the domestic 
market during the winter months. The first 
British underground pressurized facility for 
liquid petroleum gas storage was inaugu- 
rated. 

All 29 petroleum fields that had been 
developed in the United Kingdom's sector of 
the North Sea remained in operation, al- 
though the four largest were more than 
50% depleted. Seven new North Sea fields 
were under development, all east and north- 
east of Scotland. Exploration for new depos- 
its remained active, although little hope 
remained that new large fields would be 
discovered. 

Sales from the Government stockpile of 
Strategic materials began in August with 
the release of about 24,000 tons of high- 
carbon ferromanganese, 27,000 tons of man- 
ganese ore, and nearly 100 tons each of 
cobalt and ferrovanadium. Total estimated 
market value was $18 million.* Trade and 
Industry Department officials indicated 
that disposal of the stockpile should be 
completed in 4 or 5 years. 
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PRODUCTION 


Estimated coal production increased 88% 
as a result of settlement of the yearlong coal 
strike in March and reached 81% of the 
1983 level. Production of marketable natu- 
ral gas increased 11% to 1.5 trillion cubic 
feet. Nickel production decreased because of 
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Table 1.—United Kingdom: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Alumina from imported bauxite |... thousand tona. _— 
Metal: 
Secondary________________________-___- 
5 Metal including secondary 
r: 
and concentrate, metal contentntnthke᷑ k» 
Metal, refined 
Secondary____________-_-_____---_--__-- 
EC:: Se ee 
Iron and steel: 
Iron ore 
Gross weight ________ Llc thousand tons 
Iron content __________-_----------~- M 
DET EM ORTA PE C 8 do— 
obe Fe blast furnace: Ferromanganese do 
L eudi- Se ea EE E ee de Ice 
Rolled products ss do- 
Mine output, metal content... ! 
Smelter: 
Bullion from imported concentrate 
Secondary (reſined _—----------------- 
Total est eR en dO Ra Peed 
Refined: : 
Primary Ledesma ee 
Secondary? -----------------------—— 
%%%%/%ö˙õßĩ¹5¹ê6ç4•ôw i a eL E a 
Magnesium metal including alloyss s? Fl 
Nickel metal, refined. — - - - --- „ 
m meal. ²·-A sonmace thousand troy ounces. .. 
Mine ou metal contentinh᷑ 
xo a e aa S 
Ore and concentrate, metal content ________________ 
Metal, amelterrrrk‚rrk „„ 
INDUSTRIAL MINERALS 
parie and witheritee _ thousand tona. _ 
Cement, hydraulie eee thousand tons - 
n aa ⁵ ...... do- 
Fullers eart ahh) do... 
"any (china clay JFF. do 
clay and pottery dlay^ hh do ... 
Other i meluding . %%% ! do... 


See footnotes at end of table. 


1981 


731 
161 


9,470 
8⁴ 


15,573 
13,041 


16,965 


197,992 


1982 


763.158 
710,979 


7134,132 
410 

108 
8,327 

61 


13,704 
11,664 


3,993 


34,100 
175,210 


209,310 


130,984 
175,210 


1983 


40,740 
185,288 


226,028 


1984P 


9,487 
75 


15,121 
12,638 


2,431 


36,071 
191,252 


221,323 


147,122 
191,252 


the market-induced plant closure during 
the first quarter of 1985. Production of zinc 
metal decreased about 14%, and production 
of secondary aluminum decreased about 
10%. 


1985* 
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Table 1.—United Kingdom: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 1982 1988 1984" 1985° 


INDUSTRIAL MINERALS —Continued 


Diatom? ccc cle ⁵⁵ d EE e 1,000 1,000 1300 i 200 
Feldspar (china stone) 7 ͤr; 88 49,000 5,000 5,300 5,900 6,000 
Fluorspar, all grades? |... thousand tons 1256 201 131 137 150 
Gypsum and anhydrit“ _._____________ do- 2,944 2,741 2,967 3,138 8,200 
Lime: Quicklime and hydrated lime do- 72,500 72,500 72,500 2,500 2,500 
Nitrogen: N content of ammonia ~- - - - - --- ------—— do... 1,780 1,716 1,720 1,836 1,800 
rei KsO equivalent -——----------------- do... 285 245 308 324 343 
t: 
6x EO ae ER RON Reet 3 1,350 2,209 1,316 1,569 1,600 
From brine «= - - ee do... 1,454 1,554 1,894 1,423 1,500 
In brine, sold or used as uch. do... 8,916 3,874 3,601 4,134 4,100 
Sand and gravel: 
Common sand and gravel ______________--- do... 97,000 97,753 107,096 105,990 106,000 
Industrial sand ~- -------------------- do- 4.451 4,123 ; 4.329 4,300 
um compounds: Sodium carbonate do... 1,900 1,800 1,900 T1,000 1,000 
tone: 
Calella c ouo uen ll UL do- 20 18 10 7 8 
Chalk. es eon ⁰⁰ꝛ 8 do- 11.756 11616 12,430 12,022 12,000 
Chert and flint. do- 10 10 174 17 18 
Derr 8 do- 13,936 13,727 14,983 14,228 14,500 
igneous t Peck JJ; ðͤ (( iin 8 do- 30,772 36,138 36,873 36,825 14,500 
Limestone ______._____..._-____-_-_-_- do____ 65,131 71,723 79,002 79,239 79, 
Sandstone including ganister - - - -—- - ------—- do____ 12,260 13,336 14, 786 15, 116 15,200 
Roonng «tote Reine do... 16 21 18 *200 20 
Other, including fill. |... „ do... 334 164 416 *137 170 
Crushed rock, not further describe do... — 92,000 102,848 112,082 110,678 111,000 
Strontium minerals ________________________-_~- 14,500 18,000 12,100 16,100 17,000 
Sulfur, byproduct; 
Of metallurgy? _________________ thousand tons 155 161 r69 171 70 
Of spent oxides -_—------------------—-- do... 4 T3 8 1 1 
Of petroleum refinery ___________________ do... 75 59 55 75 80 
6—)ꝙqÄyV“½c... ³· -wmAꝛ OE do... 1134 1123 127 147 151 
Talc, soapstone, pyrophyllite 5 do- 18 19 16 119 18 
eee eta cei hic E ee CT NEM E ete do... 170 172 195 206 200 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black do- 153 e150 e150 NA NA 
Anthracite LLL LLL LLL do 2123 2.884 2.016 1,217 1.700 
Bituminous and other do 125,346 "121,827 117,238 49,965 94, 500 
6x Total- £u ie ee ee cA do... 127,469 124,711 119,254 51,182 96,200 
e: 
Metallurgical . do... 6,677 16,533 6,493 5,140 6,000 
Breeze, all types „ do... 11, 381 71,095 1,182 988 1,000 
Hi araus; all grades „ do... 2,065 1,933 1,784 1,067 1,500 
na : 
„% a billion cubic feet... 11,470 11,496 1.530 1.484 1,650 
Marketed” ____-------------------——- do... 1,821 1,852 1,896 1,368 1,510 
rc gas liquids? ________ thousand 42-gallon barrels. _ 117, 800 73,700 47,400 55,200 60,000 
eum: 
CRUG A se ets ————— P do- 640,200 "730,200 806,800 882,100 890,000 
Refinery products: uM ͤ 
Naphtha_ pe catia d IL E ie do 80, 600 84, 900 35,500 82,100 25,900 
ET i -PE ay OE CRA ß do 146,197 163,563 179,000 189,000 89,200 
det fuel ae eru denote is eite au C do... 36,472 35, 656 37, 42,800 42,000 
6JJ§;ͤ eee do- 14,756 14,345 18,700 16,000 17,900 
illate fuel oilililllkll do... 152,259 153,534 ; 160,700 161,900 
Residual fuel oil |. do... 127,000 7104, 300 89,800 86,300 85,100 
Lubricant „ do- 7,441 6,930 6,600 1,800 ; 
ed a ie ie OF ARNT 8 do- 10,500 11,300 10,900 10,900 10,700 
PAE ea ET RTE AEE E do... 24,900 ,000 24,700 26,800 123,700 
Refinery fuel and losses do... 748,00 756,800 52,900 52,800 49,200 
// AAA ee do. ... "598,525 605,328 607,800 625,200 713,900 


*Estimated. Preliminary. Revised. NA Not available. 

Includes data available through Apr. 30, 1986. 

*Reported figure. 

*Includes a small quantity of primary lead from domestic concentrate. 
*Produced entirely from imported bullion and includes the lead content of alloys. 
orn product. 


7Proportions of grades not available; probably about two-thirds acid grade. 
Includes gas used on platforms. 
*Includes ethane, propane, butane, and other condensates. 
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TRADE 


Noteworthy increases occurred in 1984 in 
the trade of certain commodities. Imports of 
nickel matte from Canada, crude dimension 
stone from Sweden, and alumina and baux- 
ite increased. Large imports of alumina 
began from Ireland as imports from Jamai- 
ca decreased. Brazil was responsible for 
most of the bauxite import increase. Export 
increases occurred in crude petroleum and 
tin. Crude oil exports increased 15% to 571 
million barrels or 65% of production com- 
pared with 62% of production in 1983. 
Exports of crude oil to the United States 
decreased 21% in 1984 to 104 million bar- 
rels. Exports of tin metal increased almost 
sevenfold with 68% going to the U.S.S.R. 

The oil trade surplus increased from $9.0 
billion in 1984 to $10.7 billion in 1985. 
Deficits in the trade of nonoil commodities 


caused a net trade deficit of $2.7 billion 
compared with $5.7 billion in 1984. The 
total balance of payments increased from 
$1.4 billion to $4.5 billion in 1985 as the 
United Kingdom enjoyed its sixth year of 
surplus in its total balance of payments. 

The United Kingdom had maintained a 
trade surplus with the United States since 
1981, caused mainly by increased U.S. im- 
ports of British oil. 

The United Kingdom had followed for a 
decade a policy of favoring British-based 
firms to provide engineering services and 
goods to its offshore oilfields. Subsidiaries of 
U.S. firms operating in the United Kingdom 
had 70% of this market in 1985. The British 
Government passed a law in 1985 tying 
procurement in oil lease awards to firms 
with majority British ownership. 


Table 2.—United Kingdom: Exports and reexports of selected mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 207 
Alkaline-earth metals... _ 1 
Aluminum: 
Ore and concentrate 717 
ides and hydroxidees 926 
Ash and residue containing aluminum 3,105 
Metal including alloys: 
Serap oon lUe od 78,863 
Unwrou gt. 132,414 
Semimanufactures _________ 95,081 
Antimony: Metal including alloys, all i 
Arsenic: Oxides and acids... 4,278 
um: 
ides and ides 2 
Motal including allows, all forms Et 18 
Bismuth: Metal including alloys, all ss 
Cadmium: Metal including alloys, all — s 
Cesium and rubidium: Metal including 
alloys, all form (3) 
Chromium: 
Ore and concentrate 112 
Oxides and hydroxides _________ 12,614 
Metal including alloys, all forms Sap 8,087 
Oxides and hydroxides |... 387 
Metal including alloys, all forms 148 
Columbium and tantalum: 
Ore concentrate ae 
Metal including alloys, all forms: 
Columbium (niobium) ............ (3) 
Tantalum_______________ 27 


See footnotes at end of table. 


Destinations, 1984 
m United Other (principal) 

421 18 France 105; Poland 68; Netherlands 
60 m All to Republic of South Africa. 
43915 2,918 Finland 40/8 Sweden 3.595. Norway 
3,127 562 West Germany 1,987; France 131. 
88,523 180 e 47,088; Italy 14,274; 

127,560 11,117 Belgium- 
pari patient 12219 
113,022 8,740 West eat Germany 18,520; Ireland 15,359, 
84 -— West Germany 20; Norway 15; 
4,088 2,008 New Zealand 1,430; Netherlands 134. 
419 123 West Germany 64; France 46. 
120 4 France 37; Canada 29; Netherlands 
40 -- All to China. 
15,689 2391 France 2,638; Australia 1.181. 
3,888 1,619 West Germany 623; Italy 211. 
859 63 Belgium-Lurembourg 82; Nether- 
918 136 Netherlands 225; Australia 84. 
27 4 Nigeria 18; Ireland 2. 
22 _. Netherlands 20; Italy 2. 
18 7 West Germany 6; Austria 1. 
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Table 2.— United Kingdom: Exports and reexports of selected mineral commodities! 
—ÜContinued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Destinations, 1984 
Commodity 1983 1984 ; Nr 
quee Other (principal) 
METALS —Continued 
Copper: 
and concentrate 667 3,069 —Soveden 3,000; Netherlands 23. 
Matte and speiss including cement 
copper JJC E Sees TEN 150 8 _. All to Netherlands. 
Oxides and hydroxides 446 583 iri Australia „ 104; 
ingapore 
Sulfat 899 2,120 129 Belgium-Luxembourg 210; Malaysia 
Ash and resid taining 5,158 5,495 Be 5 s West 
ue con copper à ; ae ium-Luxe 
rmany 1,061; Sweden 1, 037. 
Metal including alloys: 
STAD — n secdzeec 104,701 101,194 177 West Germany 44,497; Italy 28,219; 
Belgium Luxembourg 13,983. 
Unwrought _____________ 32,803 38,451 1,859 Hay 2,899; AC haa Germany 9,640; 
Semi manufacture 94,266 109,064 6,969 1 11 E: 21; France 10,380; West 
Germany 8,635. 
Gallium: Metal including alloys, all forms 17 zd 
Germanium: Metal including alloys, all 
forms LL a 3 4 1 West Germany 2; Japan 1. 
Gold: 
Waste and sweepings 
value, thousands $1,042 $6,134 _. France $3,841; Spain $1,609; West 
Metal including all h NESSUN SUN 
inclu oys, unwrought 
and pertly wrought 
thousand troy ounces. _ 177 202 10 Israel 26; Japan 26; Hong Kong 23. 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite _____________ 965 343 2 West Germany 92; Cuba 85; Switzer- 
land 64. 
Metal: 
Scrap _____- thousand tons 8,794 4.317 (2) Spain a Sweden 404; East Ger- 
many 232. 
Pig iron, cast iron, related 
materials 69,434 61,079 423  Belgium-Luxembourg 22,823; West 
Germany 6,496; Sweden 6, 469. 
Ferroalloys: 
Ferromanganese_ . _ _ — _ — 14,040 687 UNS N 284: Israel 78; 
Ferrosiliconnn 1.699 1.222 -- ireland 282; Portugal 180; India 123. 
Silicon metall 1,166 3,259 60 Belgium-Luxembourg 1 004; West 
rmany 490; Ja 429. 
Unspecifieu 14,649 15,014 88 ur . 3,3 3; Netherlands 
Steel, primary form 122,121 680,428 89,618 West German Agr 148,545; Italy 54,901; 
rance 54 
Bis rope oes 
les, shapes, 
grind ousand tons 1,853 1,404 831 West Germany 106; Singapore 87. 
Universals, plates, sheets 
do. _ __ 1,128 1,177 70 West st er any 123; U.S.S.R. 73; Den- 
Hoop and strip - - do... 110 133 9 irona 13; France 12; West Germany 
Rails and accessories 
do _ __ 161 107 3 India 26; New Zealand 15; France 14. 
— M Mà me 98 113 26 Ireland 9; Saudi Arabia 6 
Tubes, pipes, fittings 
rr 559 578 52 Netherlands 61; Sweden 47. 
Castings and forgings, rough 
do- 40 44 9 Sweden 7; France 4. 
Ore and concentrate 10,095 2,644 4 Belgium-Luxembourg 1,725; France 
Orides LL LLL LLL 5,267 6,897 1 West German y 2,878; Ireland 2,174; 
Ash and residue containing lead 1,401 8,487 144 West Germany 2,149; Denmark 623; 
Belgium-Luxembourg 303. 
Metal including alloys 
Doococoodlouest2lnt5 o 22,914 84,385 52 West Germany 20,607; Netherlands 
5,099; Ireland 4 875. 
Unwrou ght 113,049 143,080 1,398 West Germany 57 827, 4 pun 
TE 16, 152: Netherlands 
Semimanufactures . 3,116 4,244 145 Saudi Arabia 556; France 457; West 
Germany 441. 
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Table 2.—United Kingdom: Exports and reexports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 : 
3 9 Other (principal) 
METALS —Continued 
Lithium: 
Ore and concentrate 117 ES 
Oxides and hydroxides 94 147 -- Italy 40; France 34; Belgium- 
Luxembourg 27. 
Metal including alloys, all forms — — — 97 163 19 ye Gorman y 50; Switzerland 27; 
y 22. 
esium: Metal including alloys: 
|: EEA EAEE VENE i Lu EE 358 469 aw 75 237; didi ana 87; Belgium- 
uxembourg 77. 
Unwrougggnt. -- 921 965 458 West Germany 148; Canada 145. 
mimanufactures . . 761 743 83 France 153; Ireland 98. 
ese: 
Ore and concentrate, metallurgical- 
PM ĩV?Ä»ü ] “ 1 MEA 1,414 1,984 — Se gum EDU 1,450; Italy 
104; Ireland 103. 
Orid W x coetus 2,697 2,007 71 Nigeria 1,404; Singapore 100; Israel 
Metal including alloys, all forms ...... 1,232 1,001 13 Venezuela 125; Egypt 101; France 89. 
Mercury -------- 6-pound flasks  . 8,597 1,247 NA Belgium-Luxembourg 232; France 
2; West Germany 208. 
Mol num: 
and concentrate 6,120 4,906 NS Netherlands 3,231; Spain 563; 
Belgium-Luxembourg 323. 
Oxides and hydroxides .. .. 1,085 1,614 20 Me An Austria 487; West 
rmany 179. 
Ni a including alloys, all forms 460 409 56 Netherlands 67; West Germany 63. 
ickel: 
Ore and concentrate 10 12 — ireland 10. 
Matte and speis „ 573 184 -.- Belgium-Luxembourg 78; West Ger- 
many 42; East Germany 38. 
Oxides and hydroxides 150 88 ae jr ee ea 60; Yugoelavia 9; 
en 5. 
Ash and residue containing nickel 4,504 7,461 343 Canada 5,818; West Germany 404. 
Metal including alloys: 
STT, 5,631 5,842 602 Sweden 2,343; West Germany 843; 
Netherlands 817. 
Unwrought - ------------ 13,737 12,876 285 Belgium-Luxembourg 3,288; West 
rmany 3,192; France 1,265. 
Semimanufactures _________ 7,718 10,768 866 Belgium-Luxembourg 1,777; Japan 
1,491; France 1,361. 
Platinum-group metals: Metals including 
alloys, unwrought and y wrought 
thousand troy ounces. . 1,511 1,736 643 Switzerland 418; France 96. 
Selenium, elementall“ll 153 174 2 Sweden 43; Netherlands 39; Spain 22. 
ai high-purity ------------- 114 19 _. West Germany 13; Japan 5. 
ver: 
Ore and concentrate? 
value, thousands. _ $182 $2 _. West Germany $1; Israel $1. 
Waste and sweepings®_ _ _ _ _ 0. $33,743 $18,343 $285 France $8,892; West Or toe 
Belgium-Luxembourg $2,006. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces_ — 81,309 54,174 NA Pitar lana 12 er China 12,732; 
Tellurium and arsenic, elemental .. - 44 51 27 Japan 9; Ireland 7. 
Ore and concentrate 1,601 3,092 1 Netherlands 3,026; West Germany 39. 
Mel c ae Ese 501 606 198 Spain 155; Netherlands 105. 
Ash and residue containing tin 453 547 s est Germany 261; Denmark 213. 
Metal including alloys: 
| MOD APERTE ENS 878 982 17 West Germany 274; Bangladesh 92; 
Netherlands 87. 
Unwrou gt 1.897 13,065 135 U.S.S.R. 8, 908: Nethorlands 1,421; 
West Germany 640. 
Semimanufactures 558 631 13 = 88; West Germany 67; Italy 
Titanium: 
Ore and concentrate 513 27 -. All to West Germany. 
DICERE en CET ne ERN 14,018 15,11 5,689 Poland 1,027; Hungary 960. 
Metal including alloys, all forms 
value, thousands $22,315 $3,998 NA NA. 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports and reexports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Ash and residue containing tungsten _ 
Metal including alloys, all forms 


Uranium and/or hn dcs Metals in- 
cluding orm 
Vanadi dn 


Ash and residue containing vanadium 
Metal including alloys, all forma 


Zinc: 
Ore and concentrate |... 
Oxides 


INDUSTRIAL MINERALS 


" Abrasives, n. e. s.: 
Natura: Corundum, emery, pumice, 


Dust and powder of precious and semi- 
precious stones pru Pa 


Grinding and M case wheels and 
gpl 22 8 


1983 


218 


1,968 
2,839 
269 


$2,502 
8,611 
1,283 
10,464 
441 


212 
985 


1,918 
893,128 
40,265 

. 19 
2,181 


"356 
29 


Gem, not set or "rung 
ue, thousands $1,905,570 


Diatomite and other infusorial earth .. .. . 


See footnotes at end of table. 


$15,932 
809 


1984 


2,560 

812 

47 
$1,964,197 


$12,878 
611 


United 
States 


^ Sweden 2,433; West 
France 446. 


Destinations, 1984 
Other (principal) 


Netheriands 106; Japan 104; Switzer- 
Romania 30; Austria 16; Yugoslavia 


10. 

West Germany 36. 

West Germany 167; Belgium- 
Luxembourg 90; Austria 76. 


Australia 1; Netherlands 1. 
. 445; Nether- 


All to Netherlands. 
West Germany 33; Netherlands 19; 
Ireland 8. 


Beles eese, 1,178; 1.1735 Ireland 
ume 
1,026; West Germany 844. 


NA. 
West Germany 298; S 261. 
rmany 1,867; 


West ee 7,649; Italy 2, 355; 
France 1 


France 4 882; Netherlands 1,873. 
Nigeria 576. 
West Germany 113; Belgium- 


Luxembourg 92; Colombia 50. 


West Germany 1,102. 
Sweden 1,802; West Germany 1,148; 
Italy 464 


y : 
Belgium-Luxembourg 74; New 
Zealand 33; West Germany 24 


India $546; Italy $367. 


France 589; Sweden 333; Iran n 
. 
orwa 
Denmark 2,158. ý 


nee of South Africa 263; France 
; Finland 20. 


Spain 16. 
Netherlands 888; Japan 85; West Ger- 


xir E 

West Germany 627; France 569; 
Belgium-Lux embo 

Ireland 54,557; Nigeria 31,708. 

ir ioc 8, 193; Lebanon 2.765; Ireland 


Sweden 7; Belgium-Luxembourg 2; 
West Germany 2. 

Finland 474; West Germany 441; Swe- 
den 343. 

Italy 91; Spain 67; Greece 33. 

Ireland 39; Singapore 3. 


Belgium-Luxembourg $722,904; 
5 $413,937; India 

Romania $2,768; Belgium- 
Luxem $1,590. 

Saudi Arabia 242; Jamaica 53; 
Ireland 43. 
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Table 2.—United Kingdom: Exports and reexports of selected mineral commodities! 


Commodity 


INDUSTRIAL MINERALS —Continued 


is ; fluorspar, related materials: 
eldspar__________________ 


Fluorspar —.---------------- 


‘Crude including splittings and waste 
Worked including agglomerated split- 


Phosphates, crule 
Pigments, mineral: Natural, crude — — — — 


Precious and semiprecious stones other 
than diamond: 


Sand other than metal- bearing 


See footnotes at end of table. 


—Continued 
(Metric tons unless otherwise specified) 


1983 


$105,676 
$265 

52 
318,864 
91,525 


8,820 


5,602 
24,012 


2,413,311 


668,629 


1,081 
58,981 


1984 


$119,962 


$439 
99 
484,510 


99,280 


10,382 


5,585 
32,868 


2,040,506 


United 
States 


Destinations, 1984 
Other (principal) 


Indonesia 150; Ireland 140; Greece 55. 
West Germany 2,741; Norway 1,479; 
Netherlands 842. 


Ireland 660; Australia 60; Norway 58. 
Ireland 2,005; Tanzania 225. 


pain 52,626; Be Luxe 
"10,100; India sst 


siege ga 
uxembourg 

28,817. 
Db T oant 886; Ireland 128; Ghana 


Norway 35,825; ene 28,628; 
Netherlands 14,098. 
Ireland 205,415; et German 


Austria 
Ireland 3,376; Seudi Arabia 2,865; 
France 28; Japan 20; Nigeria 19. 
ce apan igeria 
West Germany 2 2,542; France 504. 
France 6, 478; eats Coast 4 „050; 
Nigeria 2,490 


West Germany 866; Netherlands 441; 
Belgium-L uxembourg 253. 


NA. 
end 82; France 80; West Germany 


West German 
Saudi Arabia 889, Phi Philippines 160; 
Canada 71. 


Switzerland $69,337; France 8 80 700 

Ireland a Spain $18; U.S 

France 22; P 24 d 

Nigeria 135, 824; Sweden 108,262; 
land 50,206. 


Republic of South Africa 48,583; Ire- 
land 11,811; Sweden 4 627. 


West Germany 8, 455; Denmark 748; 
Ireland 404. 


Netherlands 513; France 415. 
N N 7,705: Sweden 6,512; Poland 


Belgium-Luxembourg 622,655; 
r 621,595; Netherlands 


Norway 170,184; Belgium- 
Luxembourg 169, 947; Denmark 
82,650. 

Romania 46; United Arab Emirates 
37; Ireland 31. 

Ern 26,494; Sweden 18,664; Iran 
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Table 2.—United Kingdom: Exports and reexports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1983 1984 : nem 
9 Other (principal 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: 
Crude including native and by- 
product. -------------- 1,688 8,025 -—- N peria ety Netherlands 509; 
Colloidal, precipitated, sublimed _ 176 247 -- India 65; Iren 49; Republic of South 
Dioxide. ____._....-_---_-- 57 127 E land 120; Kenya 
Sulfuric acidj- 44 59,779 44.881 Ireland 18, 719; jns Belgium Luxembourg 
Talc, steatite, soapstone, pyrophyllite .... 4,272 3,583 "—-— Nigeria 1,866 : Ireland 960; West Ger- 
Vermiculite 1,853 1,648 35 . T^i Israel 212; 
Netherlands 158. 
9 
FFC 31.469 7 NA NA. 
Saag a and dross, not metal- bearing 46,706 40,740 612 West Germany 29,926; Sweden 1,629; 
Netherlands 1 ,562. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural |... 4,128 5,893 6 E 8,085; Pakistan 813; France 
Carbon: Carbon black ___________- 32,004 32,115 175 Ireland 4,075; West Germany 8,479; 
France 8,181. 
Anthracite. ___—_ thousand tons. _ 517 203 — France 61: 5 58; Belgium- 
Bituminouns da 5,827 2.287 (5 France 716; Denmark 612; Ireland 
Briquets of anthracite and bituminous 
JT da 12⁵ 73 -- Norway 62; Venezuela 7. 
peine Ag pues __do____ 1 1 -- Mainly to Y via. 
Coke and semicoke... _ — — do 878 249 Norway 108; 34; Belgium- 
Peat including briquets and litter 8,265 10,127 zc Eeypt 1,130; pain 1,614; Australia 
Petroleum: i 
2 momen’ 42-gallon barrels . _ 497,964 570,867 108,652 Netherlands 116,753; France 108,143. 
Liquefied rdi gas 
eee 28,188 24,700 1,808 Netherlands 5,904; France 3,824; 
Gasoline do 34,579 38,543 7,025 Netherlands 84 8,824: France 5,915; 
Mineral jelly and wax . do 261 864 80 E i West Germany 78; 
Kerosene and jet fuel e — 4,074 6,745 911 Ireland ireland 3,227 Tran 1,394. 
Distillate fuel oi ers ,236 822 France 15,571; 571; Notherlands 6,082; 
Lubricants s do- 8,668 5,649 238 Netherlands 13 1,888; Belgium- 
Luxembourg 501; West Germany 
Residual fuel oil do... 21,897 10,953 1,208 Ireland 3,909; Belgium-Luxembourg 
Bitumen and other residues mee 
cere 678 643 NA Ireland 469; Iceland 76. 
Bituminous mixtures do 174 180 NA India 29; Ireland 24; Singapore 21. 
Petroleum coe . 2,077 2,622 NA NA. 
FRevised. NA Not available. 
1Table prepared by Jozef Plachy. 
Less than 1/2 unit. 


*May include ether precious metals. 
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Table 3.—United Kingdom: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 j 
d | gora Other (principal) 
METALS 
Alkali and alkaline-earth metals: 
Alkali metals 1,908 8,886 -- West Germany 2,794; France 1,072. 
al Alkaline-earth metal 28 86 Canada 19; France 
uminum: 
Ore and concentrate 256,068 816,909 64 i Ghana 40,872; Greece 
Oxides and hydroxidees 488,882 661,954 3,078 Ireland 397, + en 191,725; 
Ash and residue containing aluminum 1,626 225 11 Bahrain 82; France 44. 
Metal including alloys: 
%%% . 10,897 6,746 230 gis 8,881; Nigeria 732; Nether- 
Unwrought. ......-..---- 168,687 172,141 60 Norway H5 Ireland 12,491; West 
rmany 8,97 
Semi manufacture 291,142 248,045 12894 West Germany 16,884; France 83,786; 
um-Luxembourg $9409 
Antimony: 
Oxides __ s 787 976 6 France 660; West 106; 
Metal incl all forma 617 231 8 China 123; um- 86; 
uding alloys, d Bogu Luxembourg 
Aroue Oxides and acids 4.395 5,146 -- NA. 
um: 
ides and hydroxides ue 8 9 9 
Metal including alloys, all forma 1 1 1 NA. 
Bismuth: Metal including alloys, all 
fem 2 337 503 66 Went Germany 67; Bulgaria 64 
Cadmium: Metal including alloys, all 
forms ......- z $1,778 $2,043 NA NA. 
Chromium: 
Ore and concentrats — 100,475 129,786 NA NA. 
Oxides and hydroxidoasss 1,206 22 Na för. 234; West Germany 116; 
Metal including alloys, all forms ___ 161 185 9 Japan 121; West Germany 17. 
Ore and concentrate 7 1 -— All from Finland. 
and hydroxidees 344 502 2 aE 404; 3 
Metal including alloys, all forms 1,918 1,824 158 PA 413; Zaire 231; Belgium- 
Luxembourg 171. 
Columbium and tantalum: Metal includ- 
[cete 
d um (niobium) - --- ------ 17 16 11 West Germany 4 
Cae JC ͤ KMS 51 52 26 — West Germany 15 Austria 4. 
r: 
Ore and consenteats 5 1.000 1,045 UN Czechoslovakia 1,040. 
Oxides and hydroxides 2,063 2.748 108 Norway 1,317; Australia 795; West 
Sulfato - ³ AGA "e 2,020 206 Itai 249 Netherlands 846; Australia 
Ash and residue containing copper 45,466 78,217 624 Sweden 20,323; Republic of South 
Africa 20,106; Saudi Arabia 16,686. 
Metal including alloys: 
Scrap ssd 10,008 8,117 864 ^ Republic of South Africa epi ire: 
land 1,451; West MN T ard 
Unwrought. ___________- 234,908 314.330 5,121 Peru dá 954; ‘Canada 49,857; Chile 
Semimanufactures . _ 92,091 97,896 1,457 West And 10 84,821; France 14,775; 
Finland 10,127. 
Gallium: Metal including alloys, all forms 21 25 1 Belgium-Luxembourg 9; 9; France 6; 
Cormanin: Metal including alloys, all 
du Ce laci [DRM 11 7 SNR France 3; West Germany 2. 
mancum 9 thousands $127,555 $112,361 $72,605 um-Luxembourg $15,684; 
ue, - , , 
gr ee $11,404. 
— including o unwrought 
and pertly wrought 
thousand troy ounces. _ 1,438 1,437 85 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: 
Iron ore and concentrate: 
Excluding Toaster pofite 


materi 


Steel, primary form 


Poe ee 
les, shapes, sec- 
gas thousand m " 
Universals, plates, , sheets 
o- 


Hoop and strip - - do- 
Rails and accessories 

do____ 
Wire do 


Tubes, pipes, fittings r 


Castings and forgings, rough 
8 


Lead: 
Ore and concentrate 


Oxideeee s 


Ash and residue containing lead 
„ alloys: 


Lithium: 
Oxides and hydroxides ------- 
Metal including alloys, all forme 
esium: Me a alloys: 


Metal including alloys, all forms 
Mercury ~~ ~~~ ~~~ 76-pound flasks. _ 
Molybdenum: 


Metal including alloys, all forms 


See footnotes at end of table. 


1983 


13,170 
231 
11,198 


106,685 


98,949 
69,725 


139,003 
847,207 


166 


21 
84,571 
979 
1,526 
1,246 


139,931 
6,713 


1,522 
7 


1984 


14,138 
296 
33,710 


102,687 


31,625 


81,754 
27,215 


126,243 
869,520 


24,151 


1,452 
1,862 


1,482 
175,673 
9,087 


1,109 
15 
471 
5,363 


1,121 


269,865 
3,582 
3,043 
8,352 


18,042 
102 


487 


Sources, 1984 
ne Other (principal 
78 ric 8,533; Australia 3,098; Brazil 
— Sweden 288; Norway 7. 
623 1 24,359; Canada 2,741; Spain 
99 Norway 21,197; Brazil 20,002; Nether- 
lands 17,844. 
(2) Norway 22,034; France 7,355; Portu- 
gal 2,153. 
NA N 
3 France 9,946; Rien g A 7, 603; Republic 
of South Africa 
90 Republic of South Africa 26,806; Nor- 
way 25,516; Sweden 16, 87 0. 
1,285 West Germany 447,499; Netherlands 
142,535. 
2 West Germany 108; Belgium- 
Luxembourg 99; Spain 93. 
4 West Germany 294; Be 
Luxembourg 256: Ne ae 213. 
1 West Germany 68; Belgium- 
Luxembourg 27; France 21. 
( Belgium-Luxembourg 1. 
(3) France 17; Belgium-Luxembourg 16; 
West Germany 10. 
3 West Germany 78; Netherlands 60; 
Italy 59. 
3) bs Germany 9; Denmark 4; France 
PUN 851900 242; Australia 8,099; Ireland 
44 Netherlands 846; West Germany 500. 
2,010 Sweden 2,426; West Germany 1,043. 
66 Ghana 296; Australia 261; Republic of 
South Africa 118. 
12 Australia 108,548; Netherlands 
34,230; Cana 
164 Belgium-Luxembourg 4, 248; Ireland 
3,361; West Germany 60. 
246 Switzerland 672; West Germany 144. 
8 West Germany 3. 
"E Netherlands 152; Republic of South 
m ca 121; Belgium-Luxembourg 
124 Norway 2,227; Netherlands 1,918; 
Canada 731. 
53 Canada 434; Netherlands 385; Nor- 
way 
-- Brazil 129,169; Republic of South 
Africa 116 683. 
111 aae 2,281; Belgium- Luxembourg 
74 Re a: of South Africa 2,307; 
: Saudi Arabia 100. 
29 Netherlands 3 ,364; Spain 2,533; 
France 1,044. 
10,618 Canada 1,628; Peru 1,544. 
ates Netherlands 66; 5 
Luxembo e 
52 anea € est Germany 92; 
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Table 3.—United Kingdom: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 : Ne 
sea Other (principal) 
METALS —Continued 
Nickel: 
Ore and concentratttt, —— 671 -- All from Netherlands. 
Matte and spei s 987 89,892 61 Canada 1 Indonesia 1,789. 
Oxides and hydroxides „55 eh ee §11 552 4 Australia 321; Canada 131; Nether- 
and residue containing nickel 689 1034 292 Netherlands 479; West Germany 93. 
Metal including alloys: 
FCC 2.299 2,810 413 Netherlands 403; West Germany 340; 
Unwrou ght 10,890 15,895 335 ^ Australia * 620; Netherlands 4,199; 
Semimanufactures 3,056 5,543 2,841 West est Germany 1 „472: Sweden 256; 
Piian metals: Metals including 
alloys, unwrought and partly wrought 
troy ounces. — 833,425 546,567 64,302 Mr v mg 96,453; Netherlands 
Selenium, elemental... 896 458 68 uc 129; Belgium-Luxembourg 
Silicon, high- purit 16 25 8 West Germany 14; Japan 3. 
Ore and concentrate? 
value, thousands $285,543 $214,424 $876 Republic of of 19222 Africa $183,857; 
Waste and sweepings? _ _ _ _ do. $212,210 $114,022 $85,184 Hong Ki 1255 748; Republic of 
Metal including alloys, unwrought 
= 9 tro 79, 627 53,435 322 Won G3 10,128; Hong Ko 
ousan ounces. — , s Fmany ong nong 
í 6,302; Australia 5,208. 
Tellurium and arsenic, elemental . .. . _ _ 120 160 1 Sweden 108; Belgium-Luxembourg 
Tin: 
Ore and concentrate 22,407 21,055 * PE 10,341; Chile 4,173; Peru 
Oxides is ol eet da iat 19 _. All from Italy. 
Ash and residue containing tin 19,497 11.081 2,704 West Germany 2 111 Belgium- 
Luxembourg 2.11 
Metal including alloys: 
e eee see oa 2,902 1,664 485 Chile 505; Nether landi 308. 
Unwrought_ ---.---------—- 7,350 6,998 866 Netherlands 1,902; Indonesia 1,619. 
Semimanufactures 135 591 16 Malasia 42 a West Germany 55; 
Titanium: 
Ore and concentrate 281,399 248,110 18 io hs pe ,621; Norway 75,478; 
Oxides __-—— --------------- 11,024 9,818 3,141 West est Germany 2,137; France 1,614. 
Metal l including alloys, all forms 11,836 1. 479 Japan 595; West Germany 153. 
aud concentrate 693 896 -—- Portugal 324; Bolivia 303; Belgium- 
Luxembourg 93. 
Oxides and hydroxides 18 104 -- South Korea 54; West German 1 
Ash and residue containing tungsten 23 98 9 Bolivia 54; Italy 14; ; Nether 1. 
Metal including alloys, all forms 218 418 31 West Germany 95; Austria 86; South 
Uranium and/or thorium: 
Ore and concentrate Ex 13 a NA. 
8 Metals . alloys, all forms — _ — 21 9 7 West Germany 2. 
Oxides. and hydroxides 1.929 660 -- Finland 522; China 100 
Metal including alloys, all forms 142 847 — France 225; West : 
Zinc: 
Ore and concentrate 167,171 196,100 18 Australia 53, 1 Peru 52,667; 
O rides 8,378 3,923 5 West Germany 1,210; France 879; 
Netherlands 619. 
Blue powder 495 1,902 NA NA. 
Am ad residue containing i "JN 14361 29,523 1 939 Weet Germany 18,249, Belgi 
and residue con xine ; um- 
Luxembourg 3,100; Morocco 2,000. 
Metal including alloys: 
„%%% wm ce. 1,817 2.287 236 Canada 738; France 396; West Ger- 
Unwrought_------------- 122,880 120,993 289 Canada 40,062, Netherlands 30,140; 
Semimanufactures 5,024 8,756 6 West Germany 1,029; France 781; 
Yugoslavia 638. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 ; FA 
nd Other (principal) 
METALS —Continued 
Zirconium: 
Ore and concentrate 38,000 43,077 60 ar eer n ; Republic of South 
Metal including alloys, all forms 142 111 60 Sweden 32; West Germany 16. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
ep Len e cic ei 221,818 191,170 NA NA. 
Artificial: 
Corundum ______________ 10,690 9,866 94 Canada 5,870; France 1,601; West 
Germany 1, n 
Silicon carbide. _____~_____ _ 16,216 16,960 i Norway 11224; West Germany 1,943; 
Netherlands 1,611. 
Dust and powder of precious and semi- 
precious stones including diamond 
8 j value, : 3 $11,676 8 
rinding and polishing wheels an 
ae zi FFF 4,925 6,001 140 Nee ande 1, I5; West Germany 
Asbestos, crude________________ 45,145 41,556 161 Italy 2, ly 2.851; Zimbabwe 1, 1,526; undeter- 
Barite and witherite_____________ 138,226 158,473 3) Ireland 77,740; Morocco 38,397; 
Netherlands 15,890. 
Boron materials: 
Crude natural borates T 
value, thousands $20,648 $15,584 NA NA. 
Elemental _________________ 3 9 3 West Germany 6. 
Oxides and acids |... 3,835 5,949 4 France 3, 508; um- Luxembourg 
1,903; Norway 514 
, 5,170 6,169 1.275 Israel 4,894. 
Cement 429, 958 499,621 153 Netherlands 169,054; West Germany 
86,504; Ireland 78 595. 
Chalk 63.2 4 8 5,538 4,303 3 Denmark 3 355: West Germany 449; 
France 356. 
crude: 
ntonite _._______________ 45,751 81,051 3, 135 * A ; Cyprus 15,950; Nether- 
Chamotte earth. .—_----------- 31,744 40,911 — France 30, 986; Republic of South 
Africa 8, 460; Spain 1,450. 
Kaolin oi dA 8 4,281 4,187 988 Belgium Luxe mbourg 1,208; Nether- 
ified _.______________ 56,020 49,440 16,192 France 15496; Senegal 7,454. 
Cryolite and chiolite. ..... _ 412 807 Denmark 802. 
Gem, not set or n: 
ue, thousands__ $2,094,121 $1,903,190 NA NA. 
Industrial stones do... $21,119 $26,386 NA NA. 
Diatomite and ber infusorial earth _ _ _ 17,601 ,880 2,695 Denmark 13,508; France 2,924. 
Fel ; fluorspar, related materials: 
Feldpaoe&,rr „ 55,737 54, 335 2 bei d A ri ; Norway 13,938; Swe- 
en 1 
Fluorspar ~- --------------——- 10,759 1,432 -- Re ublic of rum Africa 1,008; 
U fód I! 43,340 77,230 -- NA. 
Fertilizer materials: 
Hes aE T DE 2,389 2,235 3 Ireland 1,140; France 958. 
Nitrogenous __ *housand tons 609 1,012 @) Netherlands 279; Belgium- 
embourg 223; Ireland 122. 
Phosphaticcc do_ _ __ 181 189 1 Nether landa 66; Tunisia 21; Belgium- 
uxe à 
Pot ass ic do— 484 522 ad) Germany 260; West Germany 
142; E noon 82. 
Unspecified and mixed.. . do 568 621 2 Netherlands 182; Be 
mp parca 116; ded 88. 
Graphite, natural 28,852 19,540 206 — i 5,256; China 5,138; Nor- 
eut) and plaster 85,582 87,087 423 Ireland 45, 7 46; France 31,645; 
Morocco 6, 170. 
—€———— AAN E AENA a 2,043 2,070 2 Chile 1 100 Japan 946. 
Kyenite and related materials 35,618 52,707 9,557 Re lic of f South Africa 25,492; 
cel 
Limo e ³ ů—0w¼ Á— — OR 2,166 8,848 -- Ireland 3.244; France 401. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Mica: 
Crude including splittings and waste 
Worked including agglomerated split- 
tings 


Nitrates, crude ________._ ~~ ~ 
Phosphates, crude . thousand tons 
Pigments, mineral: 

Natural, crude _.._-__..____- 
Iron oxides and hydroxides, processed 


Precious and semiprecious stones other 
than diamond: 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory-grade .... 
Gravel and rock 


Quartz and quartzite. _ _ ____— MEA 


Elemental: 


Talc, steatite, soapstone, llite __ 
Vermiculite, mite chee 3 


E 
Slag Slaa and droes, not metal bearing 


MINERAL FUELS AND RELATED 
MATERIALS 


Anthracite thousand tons. _ 

Bituminous do- 

Briquets of anthracite and bituminous 
a leh eS att! — 


See footnotes at end of table. 


1983 


1984 


12,420 
122,058 
21.753 


18,894 


601 
1,473 
1,840 


2,536 - 


84,659 
86,038 


$121,441 


$713 
19,688 
115,152 


64,166 


134,717 
62,196 


120,823 
548,876 


30,705 
6,307 


64,019 


171 


United 
States 


Sources, 1984 
Other (principal) 


Mi ona 10,591; Turkey 970; Ireland 

Spain 32,212; Greece 29,492; Nether- 
lands 21,587. 

West Germany 12,326; East Germany 


ET dne France 3,874; Brazil 


Belgium-Luxembourg 149; France 
chile 6,717; Belgium- Luxembourg 
ae 816; Senegal 323. 

India 1,214; Cyprus 1,034. 

West Germany 18 058; ; Belgium- 


Luxembourg 1 
West He many 21, 190; East Germany 


Switzerland $64,920; Thailand N A 


Ne Germany $88; | Ireland $69 


Italy 45 RET West Germany 26,516; 
Tunisia 16,220. 
Poland 16,842; Norway 2,026. 


Sweden i s ni agp of South 
Africa 8, 6; France 
at 25,511; t Ts 13.305 i Portugal 


Spain 89,081; Norway 24,832. 
Ireland 194 978; Netherlands 100 ,945; 
France 94, 957. 


France 30, 350; Ireland 203. 

Netherlands 1 297; West Germany 
1,019; France 620. 

Belgium-Luxembourg 50,715; Ireland 
3,564; West Germany 3 872. 


NA. 

France 333; West Germany 54; 
Netherlands 18. 

eden 2,691; Netherlands 19. 


16 67 41,800; G20 28 South Africa 


988; Greece 
NA. 
France 168,334; Belgium- 
rey DONE 145,560; Netherlands 


icum and Tobago 4,837; France 
France 20,092; Norway 7,963; 
undetermined 39,876. 


West Germany 684; Num 
Luxembourg 234; N lands 174. 

Netherlands 2,167; Poland 1,925. 

West Germany 92; Netherlands 31; 
France 29. 

West Germany ene 18; 


East German 5 
Wee Germany 7; Japan 603; 
France 168. 
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Table 3.—United Kingdom: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : i 
ty suited Other (principal) 
FUELS AND RELA 
MATERIALS —Continued 
Gas, natural: Gaseous 
million cubic feet 396,609 496,257 ($ Norway 496,171. 
r nearing briquets and litter 59,544 182,011 1,668 Iceland 163,411; U.S.S.R. 11,355. 
etro: 
Crude_ thousand 42-gallon barrels_ — 165,828 184,852 oes Norway Pon Saudi Arabia 15,384; 
Refinery products: 
Liquefied petroleum 
g i eer 4,187 7,552 1 our ye 8, 1 
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COMMODITY REVIEW 
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Aluminum.—The world's first commer- 
cial casting center for the production of 
aluminum-lithium alloys was established at 
Kitt's Green near Birmingham by British 
Alcan Aluminium Ltd. The alloys produced 
at the $13 million installation were to be 
marketed under the trade name Lital for 
use primarily in aircraft construction. The 
Canadian parent company, Alcan Alumi- 
nium Ltd., entrusted corporate aluminum- 
lithium alloy development and commercial- 
ization to British Alcan. 

Deeside Aluminium Ltd., a private Brit- 
ish firm, opened at midyear a 30,000-ton- 
per-year $7 million plant in North Wales for 
producing aluminum extrusion billets from 
scrap aluminum. The scrap, supplied pri- 
marily by aluminum extruders, was to be 
melted on a custom basis with an equal 
amount of aluminum metal to supply extru- 
sion billets to industry with a short turn- 
around time. None of the participants in the 


aluminum industry. An apparent novelty 
was that prior to filtration and casting the 
molten metal was injected with small gas 
bubbles to remove hydrogen and nonmetal- 
lic particles. In competition with Deeside, 
British Alcan was offering the industry a 
similar scrap-to-extrusion-billet tolling ser- 
vice that also was to come on-stream near 
midyear. This new venture, called Banbury 
Aluminium Ltd. and situated at the Alcan 
extrusion site in Banbury, was reported to 
have a capacity similar to that of the 
Deeside operation. Banbury announced a 
planned 20,000-ton-per-year increase in ex- 
trusion billet capacity scheduled to be fully 
operational by 1987. In the meantime, total 
production of secondary aluminum in the 
United Kingdom in 1985 decreased about 
1096 to approximately 130,000 tons. 

Iron and Steel.—BSC embarked on 
another rationalization program aimed at 
making it financially independent begin- 
ning in 1986. The company had a good year, 
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showing its first profit since 1974. Disrup- 
tion of the United Kingdom’s steel output 
was slight during the 1984-85 coal strike. 
BSC continued selling nonmainstream as- 
sets as part of its privatization program. 
However, all five of its integrated steelmak- 
ing works were fully retained and opera- 
tional. Demand for construction steel, in- 
cluding seamless tubing, grew mainly be- 
cause of increased offshore exploration. 

BSC announced its decision, pending Par- 
liamentary approval, to close the Gartcosh 
wide-strip, cold-rolling mill in Scotland; ap- 
proval appeared imminent according to 
Government sources. The company also in- 
dicated that Ravenscraig, in Scotland, one 
of the company’s five integrated works, 
would not be cut back for at least 3 years. 
BSC’s cold-strip mills at Shotton, Port Tal- 
bot, and Llanwern operated at 60% of ca- 
pacity. 

BSC purchased Alphasteel Ltd.’s hot-strip 
rolling mill and closed it down at yearend. 
Its slab casters were to be transferred to 
BSC's Llanwern works in South Wales, and 
its strip mill was reportedly to be sent 
overseas. This cut British capacity by 1 
million tons, satisfying European Economic 
Community (EEC) rationalization require- 
ments. However, overcapacity remained in 
the industry, and prices were weakening at 
yearend. Other BSC modifications included 
closure of its Hartlepool plate mill and the 
planned merger of its engineering rod-bar 
interests in a 50-50 venture with Guest 
Keen and Nettlefolds (GKN), known com- 
monly as the Phoenix II project. This ven- 
ture included taking control of Manchester 
Steel Ltd., owned by Elkem A/S of Norway, 
and closure of Manchester's two bar mini- 
mills and associated electric furnaces. Much 
of this had already been accomplished by 
yearend when Allied Steel & Wire Ltd., an 
existing company owned jointly by BSC and 
GKN, purchased Manchester Steel. The 
BSC-GKN planned venture also included a 
merger of most of the rolled special steel 
manufacturing capability of 1.9 million tons 
per year. 

As part of a $250 million modernization 
program by BSC of its Port Talbot works, 
the hot-strip mill was modified to handle 
slabs up to 33 feet long. At its Teesside 
works, BSC moved to 10096 continuous cast- 
ing for its production of heavy beams up to 
36 by 16 inches in cross section. The compa- 
ny acquired an interest in Tuscaloosa Steel 
Corp.'s new plate rolling mill in Alabama, 
thereby securing an outlet for up to 250,000 
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tons per year of continuously cast slabs 
from its Teesside works. 

Following an EEC refusal after months of 
negotiation to include steel semimanu- 
factures in formal U.S. import quota re- 
straints, the United States imposed unilate- 
rally a total annual limit of 600,000 tons on 
these semimanufactures, including 300,000 
tons of BSC slabs for BSC’s partly owned 
Tuscaloosa rolling mill, to be supplied in 
fulfillment of a contract. No other British 
semimanufactures were to be imported into 
the United States. 

Total exports of ferrous materials rose 
5% in 1985 to a record high 4.5 million tons, 
85% of which went to non-EEC countries. 

Lead.—Billiton (UK) Ltd. began the in- 
stallation of a new secondary lead smelting 
complex at Darby Dale near Matlock in 
Derbyshire at a total cost of about $12 
million. Much of the equipment in the old 
complex was obsolete, and the major goal 
was to lower production costs. The initial 
phase, replacing the blast furnace and re- 
verberatory furnace with two new rotary 
furnaces, was completed. Completion of the 
second phase, refurbishment of the refin- 
ery, was expected by yearend 1987. The 
works modifications were planned so as not 
to require production stoppages. Plant ca- 
pacity was to remain at 50,000 tons per 
year. A main energy and cost saving was to 
be the transfer of metal from the smelting 
furnaces to the refinery in molten form. 
Production from a strip mill commissioned 
in 1983 in anticipation of a strong overseas 
market for battery-grid strip remained spo- 
radic because of a reluctance of lead battery 
manufacturers to abandon cast lead grids. 

Lithium.—Lithium Corp. of Europe, a 
subsidiary of Lithium Corp. of America, 
expanded its lithium chloride and lithium 
metal capacity significantly at its plant at 
Bromborough near Liverpool, making it 
self-sufficient in lithium chloride. The com- 
pany had been established in 1979 for the 
manufacture of lithium compounds and be- 
gan producing metal in 1982. The company 
had enjoyed a steady growth in existing 
markets for lithium metal and organo- 
lithium compounds. New demand for the 
metal was anticipated in aluminum-lithium 
alloys for aircraft structural components. 
(See also Aluminum.“) 

Nickel.—Nickel production decreased sig- 
nificantly because the sole producer, Inco 
Europe Ltd., kept shut its Clydach refinery, 
near Swansea in Wales, during the first 
quarter. The plant produced nickel pellet 
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and powder and nickel salts from imported 
ore. The shutdown was to reduce stocks to a 
level consistent with market conditions. 
Production of nickel chloride and sulfate 
continued throughout the year. Production 
of metal resumed after the first quarter at 
about 50% of capacity. 

Tin.—RTZ purchased in late 1984 Charter 
Consolidated Ltd.’s 40% share in Wheal 
Crofty Holdings Ltd., giving it control of the 
South Crofty Mine. RTZ then controlled 
80% of the United Kingdom’s tin mining 
capacity through its subsidiary Carnon Con- 
solidated Tin Mines Ltd. The two other 
large mines in Cornwall were Carnon’s 
Wheal Jane Mine, annual capacity 2,000 
tons of contained tin, and the Geevor Mine, 
annual capacity about 1,200 tons of contain- 
ed tin. RTZ also owned 20% of the Geevor 
Mine and owned or controlled two other 
small tin mines in Cornwall, Wheal Pen- 
darves, capacity about 200 tons of contained 
tin, and Wheal Maid, capacity about 300 
tons of contained tin. A few smaller inde- 
pendent tin-mining operations in Cornwall 
either existed or were being planned or 
developed. One of these, owned by Medway 
Tin Ltd., closed temporarily in November. 

Carnon had planned to make significant 
capital improvements in its tin mining and 
ore processing operations in 1985 to reduce 
production costs and improve productivity. 
However, the collapse of world tin prices 
caused by the cessation of tin trading on the 
London Metal Exchange (LME) in October 
curtailed these activities. Despite numerous 
meetings throughout the balance of the 
year between the International Tin Council, 
LME, the Bank of England, the British 
Government, and the major producing 
members of LME, the largest being the 
Malaysia Mining Corp., no agreement had 
been reached by yearend, and the price of 
tin had fallen from about $5.50 per pound in 
October to $3.50 per pound by yearend. The 
British tin producers sought Government 
financial support for capital improvements 
in the mines to make their product more 
cost competitive. The Geevor Mine was the 
most vulnerable because operating costs 
were highest among the Cornwall opera- 
tors. In general, the underground lode min- 
ing methods used in Cornwall were costly 
and generally vulnerable to world market 
price reductions. Wheal Jane was consid- 
ered by RTZ to be one of the world’s wettest 
mines. However, it had often been described 
as having the best tin deposit in Cornwall. 

Carnon had begun to invest in 1985 in its 
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South Crofty Mine with the aim of lowering 
production costs and expanding about 25% 
to an annual capacity of 2,000 tons of 
contained tin. It had intended to modernize 
the shaft and install a new flotation plant. 
However, the old flotation unit was closed 
in December, and RTZ suggested that the 
South Crofty Mine might be able to survive 
using Wheal Jane’s ore processing facilities. 

Carnon sought permission in 1985 to drill 
six 150-meter holes to locate the famous 
Great Flat lode near Carnkie in Cornwall. 

Capper Pass, the British smelting com- 
plex at North Ferriby, North Humberside 
near Hull, owned and operated by Capper 
Pass Ltd., a subsidiary of RTZ, increased its 
annual smelting capacity by 5,000 to 20,000 
tons. The new electric furnace was to smelt 
concentrates containing 55% tin supplied 
by Rio Algom Ltd.’s new mine at East 
Keptville, Nova Scotia, Canada. The mine 
reported its first full month of production in 
November, and smelting at the new Capper 
Pass addition was scheduled to begin in 
early 1986. All of the mine’s first 10 years of 
production was contracted to go to Capper 
Pass. The older 15,000-ton-per-year smelting 
unit at Capper Pass was expected to contin- 
ue to operate using low-grade and complex 
ores blended with recycled material to an 
average tin content for feed material of 
20%. 

Tungsten.—Billiton announced in De- 
cember 1984 that it would not be extending 
its option to purchase a 50% stake in the 
development of the Hemerdon tungsten and 
tin mine near Plymouth in Devonshire. In 
1985, Amax Hemerdon Ltd., owner of the 
venture, applied for the second time for 
permission to develop the mine with 
changes in the provisions for waste disposal. 
The United Kingdom Department of the 
Environment granted development permis- 
sion in September. The large low-grade 
deposit had been worked toward the end of 
both World Wars by underground methods. 
If developed, the mine would be open pit, 
and projected annual output was concen- 
trate containing about 2,000 tons of tung- 
sten oxide and 400 tons of tin. 


INDUSTRIAL MINERALS 


Cement.—Of the three major cement pro- 
ducers, Blue Circle Industries PLC was the 
largest, with over one-half of the United 
Kingdom’s total capacity. The other two 
producers, each with an equal share of most 
of the remainder of the country’s capacity, 
were Rugby Portland Cement PLC and 
RTZ. Modernization of the cement industry 
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continued in order to achieve improved 
energy efficiency and lower production 
costs. Blue Circle’s $200 million 4-year plant 
modernization program was nearly ‘com- 
pleted. Two wet-process plants, one at 
Holborough in Kent and one at Norman in 
Cambridge, were closed in 1984. Improve- 
ments at its Cauldron works in Stafford- 
shire consisted of converting the 3-kiln 
semidry-process plant into a single precal- 
ciner kiln operation, increasing annual pro- 
duction capacity by 10% to about 800,000 
tons. A similar conversion was completed at 
the Dunbar plant in Scotland. RTZ was 
adding a new l-million-ton-per-year dry- 
process kiln to its Ketton plant in Lincoln- 
shire to replace the existing facility. The 
new kiln was expected to start up in 1986. 
Blue Circle acquired a U.S. firm, Atlantic 
Cement Co. Inc, in 1985. The purchase 
included Atlantic's plants at Ravena in 
New York State, annual capacity 1.85 mil- 
lion tons, and the Sparrows Point, Mary- 
land, steel slag cement plant, annual capac- 
ity 0.7 million tons. Blue Circle planned to 
improve the efficiency of the Ravena plant, 
which was based on wet process technology. 
Other Blue Circle cement plants in the 
United States had a combined annual ca- 
pacity of about 2 million tons. 
Fluorspar.—Laporte Industries Ltd., the 
largest fluorspar producer in the United 
Kingdom, applied for planning permission 
to construct a new fluorspar drift mine in 


the Peak National Park near the village of 


Great Hucklow in Derbyshire. The compa- 
ny's existing mines, also in Derbyshire, 
were approaching exhaustion. The Caven- 
dish mill operated at about 5096 capacity, a 
production rate of about 75, 000 tons per 
year, all acid grade. 

Nitrogen.—Imperial Chemical Industries 
PLC (ICI) announced plans to build two new 
ammonia plants at Severnside near Bristol 
at a cost of $80 million. The combined 
annual capacity of 300,000 tons was to 
replace existing plants at Severnside. New 
ICI technology was to be used in the plants 
resulting in an expected one-third saving in 
energy and a nearly doubling of productivi- 
eee was expected to begin in 
19 

Norsk Hydro Fertilizers Ltd., a subsidiary 
of Norsk Hydro A/S, the Norwegian oil, 
chemicals, and metals firm, announced 
plans to construct a 1-million-ton-per-year 
ammonium nitrate solution plant at its 
Immingham complex near Hull. Commis- 
sioning of the new facility was expected 
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near yearend 1987. 

Potash.—Production of potash by the sole 
producer, Cleveland Potash Ltd., increased 
for the third successive year as the company 
continued to supply approximately 50% of 
the country’s consumption of this fertilizer 
material. Three main development projects 
were under way at the Boulby Mine to 
increase output and lower production costs. 
These were an increase in grinding capaci- 
ty, a doubling of annual product compaction 
capacity to 240,000 tons, and recovery of 
potash from waste brine by refrigeration. 
The potash compaction plant addition was 
completed by yearend. A pilot plant for 

recovery from waste brine was oper- 
ational by late 1985. 

Sand.—Fife Silica Sand Ltd., a new com- 
pany, commissioned its new washing and 
classification plant at its new silica sand 
quarry at Burrowmine Moor near Alloa in 
Scotland. The first 1,000 tons of high-quality 
flint glass sand was shipped to a domestic 
manufacturer of container glass. The com- 
pany expects to deliver to glass manufactur- 
ers in Yorkshire, Lancashire, and Scandina- 
via. 

Another new company, Blubberhouses 
Silica Sand Co. Ltd., began preparation of a 
mining site near Harrogate in North 
Yorkshire for extraction of flint glass sand. 
A new crushing and processing plant was 
scheduled to be commissioned in early 1986 
and expected annual production was at 
least 210,000 tons. 

Slate.—Penrhyn Quarries Ltd., the larg- 
est producer of roofing slate in the United 
Kingdom, further strengthened its position 
by the acquisition of the Buttermere West- 
moreland Greenslate Co. of Borrowdale, 
Cumbria. The quarry was to continue to 
produce green slate for roofing, flooring, 
window sills, cladding, and other uses. 
Penrhyn's Bethesda quarry in North Wales 
already had produced more than one-half of 
the United Kingdom's dimension slate. A 
significant quantity of roofing slate was also 
imported from Spain. Redland Roof Tiles 
Ltd. released a new lightweight synthetic 
slate roofing tile into the British market 
under the trade name of Cambrian. The 
material is manufactured from a blend of 
6596 comminuted natural slate powder with 
glass fiber reinforcement and a resin bind- 
er. The tiles are produced by molding and 
with an interlocking fixing mechanism. The 
product has a bluish-gray appearance simi- 
lar to that of the parent slate material and 
is a viable alternative to clay and concrete 
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tiles as well as natural slate tiles. 

Stone (Crushed).—Foster Yeoman Ltd. 
disclosed plans to develop a large new 
granite quarry at a cost of about $80 million 
at Glensada in the Morvern District on the 
west coast of Scotland. An early preduction 
rate of 7.5 million tons per year was ex- 
pected during the first stage of development 

in late 1986. Reserves were at 
least 2,000 million tons of good-quality gran- 
ite aggregate. The material was to be 
shipped by sea in especially developed self- 
unloading bulk-carrier ships to points in 
western and southern England. Overseas 
markets in Northern Europe, the United 
States, and the Middle East were being 
sought. Foster Yeoman already operated 
the largest single limestone quarry in the 
United Kingdom near Shepton Mallett, 
Somerset, in the west of England. Develop- 
ment of the new quarry would approximate- 
ly double the company's crushed stone ca- 


pacity. 

Strontium Minerals.—The sole producer, 
Bristol Mineral Co. Ltd., continued to mine 
celestite by open pit at Yate, north of 
Bristol. It was also similarly working a 
deposit at Tytherington-Summerbridge on a 
temporary basis. A third deposit at Wick- 
mar, also north of Bristol, was made ready 
for mining. The company applied for plan- 
ning permission to work a number of other 
pits. 

Titania.—Two companies produced tita- 
nia in the United Kingdom. The largest, 
BTP Tioxide Ltd., continued to produce 
titania from imported ilmenite by the sul- 
fate process at its 100,000-ton-per-year 
Grimsby plant on the River Humber. The 
company also continued to produce titania 
by the chloride method at its 50,000-ton-per- 
year Teesside plant in Greatham on the 
River Tees. The other producer, SCM Corp., 
formerly Laporte Industries, produced tita- 
nia in a 50,000-ton-per-year chloride plant 
and a 27,000-ton-per-year sulfate plant, both 
at Stallingborough near Grimsby. 


MINERAL FUELS 


After 6 years of net energy exports, an 
energy surplus continued. The Government 
owned all energy production industries ex- 
cept oil and gas and all of the energy 
distribution agencies except oil. The Gov- 
ernment sold its 48.8% share in Britoil PLC, 
the largest independent British oil company 
in December and established its Oil and 
Pipelines Agency as successor to its share. 
The new agency was to wind down some of 
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Britoil's business activities, market North 
Sea royalty oil, and manage the Govern- 
ment-owned pipeline and storage system. 
Domestic energy consumption per unit of 
GDP was 40% higher than that of the 
Federal Republic of Germany and Japan, 
and electricity sold at higher prices than its 
competition in continental Europe. Broad 
Government energy and mineral fuel policy 
was to allow consumer demand to control 
supply, that is, to let the free market 
prevail. However, a degree of control was 
exerted through taxation. 

Development of 5 additional nuclear reac- 
tors for electricity generation was nearing 
fruition, and after 20 years, 5 advanced gas- 
cooled reactors (AGR) with a total capacity 
of about 3,500 megawatts were scheduled to 
go on-stream during 1985-88, 4 in England 
and 1 in Scotland; this would mean a total 
of 42 nuclear plants with a capacity of about 
13,000 megawatts. A link across the channel 
also was to supply 2,000 megawatts of low- 
priced French electrical energy beginning 
in 1986. 

Research and development of geothermal 
energy from subterranean dry hot rock 
continued in Cornwall at a modest pace. 
Development of feasible heat extraction 
techniques could release vast quantities of 
energy that could be transformed to electri- 
cal power through steam turbines, similar 
to the U.S. Los Alamos project. However, 
the engineering problems were formidable. 
The ultimate aim of the program was to 
develop a 5-megawatt power station using 
pressurized water heated to 340° F by pass- 
ing it through a permeable rock bed at a 
depth of 20,000 feet. Two holes had been 
drilled into the Cornish granite to a 7,000- 
foot depth. Detonations at depth had to be 
made to effect a reasonable degree of circu- 
lation. A third hole was subsequently drill- 
ed to 10,000 feet. The immediate aim of the 
project was to achieve a 25-liter-per-second 
circulation with a sustained outlet tempera- 
ture of 175° F. This very difficult develop- 
ment program, which had become a prob- 
lem of remote rock fracture mechanics and 
fluid flow, was to continue. 

Coal.—The 12-month coal strike ended in 
March with the National Union of Mine- 
workers unable to win its argument that 
pits should not be closed on economic 
grounds alone. Production increased 88% to 
about 96 million tons, but this was 1996 less 
than total output in 1988. The National 
Coal Board continued its mine closure pro- 
gram begun prior to the strike. Coal exports 
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decreased while imports increased. It also 
continued to invest in the development of 
large economical new mines in an effort to 
become profitable by 1987-88 and to become 
financially independent by 1990 through 
increased productivity, economies of scale, 
and advanced mining techniques with im- 
proved control. 

A total of 32 mines were closed during the 
2-year period 1984-85, causing a reduction 
in coal mining capacity of 12 million tons. It 
was planned to close another 56 mines with 
a total annual capacity of 19 million tons by 
yearend 1987. Of the total 30-million-ton 
reduction in annual capacity, nearly one- 
half would be closed because of reserves 
exhaustion and the remainder for economic 
reasons. 

New coal mining capacity totaling about 
20 million tons per year was under develop- 
ment including the Selby complex in 
Yorkshire with five mines using a common 

system representing a total annual 
capacity of 10 million tons, and a new 
colliery in the Vale of Belvoir in Leicester. 
It was announced in June that a mine 
would be developed in south Warwickshire 
at a cost of about $600 million. Total pro- 
jected annual capacity by yearend 1987 
after completion of most of the closures and 
new mine development was projected to be 
approximately 105 million tons, of which 90 
million tons would be underground mining. 
This represented a 10% decrease under the 
prestrike capacity. 

Industrial demand for coal in electrical 
power generation increased in 1985 as the 
Government supported a modest program 
to develop coal combustion technology for 
fluidized bed boilers. British coal is especial- 
ly suitable for this type of application be- 
cause of its high volatile content, low sulfur 
content, and free burning characteristic. 
Demand for coal in the steel industry 
decreased. The coking-coal-producing Polk- 
emmet colliery in Scotland was closed be- 
cause of the uncertain future of pig iron 
production at the Ravenscraig steel mill. 
Domestic demand for house coal and an- 
thracite decreased as many households con- 
verted to central gas heating. The Central 
Electricity Generating Board announced 
that it would rebuild its coal stockpile 
requiring 10 million tons per year through 
1987. The National Coal Board indicated 
that future demand for British coal would 
be dependent on production costs and would 
require a productivity of 4 tons per worker 
shift, about 50% above the 1985 average. 
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Average productivity rose significantly dur- 
ing 1985 to above 3 tons per worker shift in 
December. The Board also stated that de- 
mand after 1986 was expected to decrease 
tly when five AGR’s came on- 
stream in the United Kingdom and electri- 
cal power began to be imported through the 
2,000-megawatt linkage with France. These 
two combined would replace up to 18 mil- 
lion tons of coal per year. Further domestic 
markets for coal were being sought. 

Although thin seams of lignite had been 
known in Northern Ireland since the 
eighteenth century, seams thick enough for 
possible commercial development were not 
discovered until the late 1970’s near Crum- 
lin on the eastern shores of Lough Neagh in 
County Antrim. An estimated 50% of the 
reserve lies beneath the lake, and a portion 
lies beneath the town of Ballymoney. The 
Northern Strip Mining Ltd. was licensed in 
1985 by the local council to extract up to 1 
million tons of lignite per year from the 
deposit over a 10-year period. Initial batches 
were to be produced on an experimental 
basis, and the technical aspects of mining 
and marketing the lignite were to be stud- 
ied. The British Government authorized the 
Northern Ireland Electricity Service to un- 
dertake initial planning, to be completed in 
early 1986, of a 450-megawatt electrical 
power station at the minesite. This equaled 
about one-quarter of Northern Ireland’s 
electrical power generating capability for 
which the country is heavily dependent on 
foreign oil. The British Government decided 
to lower this oil dependency by converting 
the Kilroot powerplant north of Belfast 
from an oil to an oil-coal capability using 
Scottish coal. The British National Coal 
Board sought permission from the Clydes- 
dale District Council in Scotland to develop 
a 500,000-ton-per-year mine in a 40-million- 
ton coalfield in south Lanarkshire to supply 
coal to the Kilroot plant. 

Natural Gas.—The British House of Com- 
mons energy committee recommended that 
gas production, nearly all from the North 
Sea, be controlled by the free world market 
price; early integration into the Western 
European market was also recommended. 
The Government sought to encourage explo- 
ration by appropriate licensing and taxa- 
tion policies and encouraged its British Gas 
Corp. (BGC) to seek bids from a wider range 
of competing suppliers. In support of the 
Government's new “hands off policy, a bill 
to transfer BGC, including its duties for gas 
supply and safety, to private ownership 
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received its second reading in Parliament in 
December, and the favorable vote appeared 
to assure its passage by mid-1986. The 
proposed sale of BGC would add an estimat- 
ed $12 billion to the United Kingdom’s 
treasury. Oil oo indicated skepti- 
cism regarding the new system’s ability to 
effect a freer market, and questions remain- 
ed regarding its effect on the competitive 
environment with the industry. All gas 
destined for utilities would have to be sold 
through BGC. Nevertheless, BGC would be 
allowed to explore for and develop new gas, 
creating a possible conflict of interest. The 
bill contained a complicated formula for gas 
price adjustments but did not address the 
issue of foreign trade. A Government re- 
quirement was to land all North Sea gas in 
the United Kingdom. An Office of Gas 
Supply was to be created with limited regu- 
latory powers including the setting of maxi- 
mum prices for domestic consumers. 

The British Government rejected in Feb- 
ruary BGC’s agreement to purchase large 
quantities of Norwegian gas from the Sleip- 
ner Field. It was expected that this would 
stimulate gas exploration and development 
in the United Kingdom’s part of the North 
Sea and other undersea areas adjacent to 
the British Isles. 

An expected steady stream of gasfield 
development projects slowed to a trickle 
because BGC's firmer price stance caused 
delays in negotiating prices of southern 
basin gas and because of uncertainty about 
oil price trends. Nevertheless, demand for 
gas remained high, particularly in the do- 
mestic home-heating market, and 1985 pro- 
duction increased by an estimated 11%. 
Potential new producers were set back by 
new resource estimates that indicated that 
the United Kingdom would not be forced to 
rely on gas imports until after the turn of 
the century instead of the mid-1990’s as 
previously indicated. Proven gas resorves 
were estimated to be 47 trillion cubic feet 
with perhaps one-third more in the possible 
category. One supply and demand analysis, 
by a respected stockbroker, Wood, Macken- 
zie & Co., indicated production from fields 
on-stream or under development, together 
with that from fields already subject to 
negotiations with BSC, could satisfy likely 
requirements until about 1991. Of the many 
North Sea gas development projects plan- 
ned by industry, eight were considered as 
probable. These were Britoil’s Amethyst; 
Audrey, operated jointly by Phillips Petro- 
leum Co. (UK) Ltd. and Conoco (UK) Ltd.; 
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Barque and Clipper, each operated by Shell 
UK Exploration and Production (Shell Ex- 
pro) for Shell (UK) Ltd.; Bruce operated 
jointly by Hamilton Oil Great Britain PLC, 
The British Petroleum Co. Ltd. (BP), and 
Total Oil Marine Ltd.; BP’s Cleaton and 
Ravenspurn; Shell Expro's Gannett and 
Kittiwoke; BP's Miller; and Conoco's Val- 
iant area. 

In October, BGC received its first deliver- 
ies of gas from the Anglo-Norwegian 
Statfjord Field in the northern North Sea. 
Statfjord remained the most highly produc- 
tive oilfield in the North Sea. Its associated 
gas had previously been reinjected into the 
reservoir pending completion of pipeline 
links to Europe and the United Kingdom. 
The British portion of Statfjord gas, de- 
livered to St. Fergus on the east coast of 
Scotland by Statfjord's operator, Conoco, 
equaled about 196 of the British supply. 
Amoco (UK) Exploration Co. began produc- 
tion from the G sector of the Leman Gas- 
field, thereby adding 300 million cubic feet 
per day of production capacity, or about 7% 
of 1985 average total British production. 

Two gasline links were being completed 
in the southern basin of the North Sea 
leading to BGC's Bacton Terminal. These 
were a 118-mile, 24-inch line from the 
Esmond Field and a 67-mile, 30-inch line 
from the Sean North and South Fields. 

Chevron Petroleum (UK) Ltd. discovered 
a large gasfield 50 miles northwest of the 
Shetland Islands with reserves estimated to 
be between 1 and 8 trillion cubic feet. The 
deposit is not likely to be developed in the 
near future because it is at a total depth of 
about 3,500 feet including 2,000 feet of 
water. 

Gas production began in January from 
the large Morecambe Field in Morecambe 
Bay, off the west coast of England, near 
Blackpool at a rate of 130 million cubic feet 
por day. Projected ultimate production ca- 
pacity was 1,200 million cubic feet per day, 
perhaps 25% of total British demand. It is 
situated near an area of high demand. 

BGC began high-pressure injection of gas 
for storage into the United Kingdom’s 
North Sea Rough Field, 18 miles from the 
Easington terminal off the east coast of 
England. This world’s first offshore gas 
storage facility was being developed at a 
total cost of approximately $1 billion. With 
a capacity of 1 billion cubic feet per day, it 
was to be used to boost the supply of British 
domestic gas during the 40 to 80 coldest 
days of winter. Production of gas from the 
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Rough Field was to continue coincidentally 
and would contribute, along with other 
North Sea wells, to the storage buildup. The 
gas pressure had to be boosted nearly four 
times to the 3,000 pounds per square inch 
needed to push it into the porous sandstone 
storage chamber. The clean gas from the 
grid became contaminated during storage 
and had to be recleaned and reodorized 
after removal from storage. 

The United Kingdom’s first underground 
storage facilities for liquefied petroleum gas 
(LPG) were inaugurated in September. The 
two companies involved in the project were 
Calor Gas Ltd., the largest distributor of 
LPG in the United Kingdom and the Repub- 
lic of Ireland, and Conoco. The site, at South 
Killingholme on the east coast of England, 
had facilities for seagoing vessels. Two stor- 
age caverns are in solid rock 600 feet below 
the surface, a 700,000-barrel cavern for 
propane and a 450,000-barrel cavern for 
butane. The depth is twice that required to 
maintain the head pressure needed to keep 
the hydrocarbons in the liquid state. Other 
surface LPG storage facilities in England, 
Scotland, and Wales require refrigeration. 

Petroleum.—The average production rate 
of crude petroleum continued at 1984 rec- 
ord-high levels except for a slackening dur- 
ing the summer months to allow for North 
Sea platform inspection and maintenance 
programs. Shell Expro, with an interest in 
six North Sea oilfields, was the largest 
operator. All 29 fields that had been devel- 
oped in the North Sea continued to produce 
in 1985. The four largest, Brent, Forties, 
Ninian, and Piper, although more than 50% 
depleted, continued to produce over 50% of 
British crude. Seven oilfields were being 
developed. These, all situated east or north- 
east of Scotland, were Alwyn, Balmoral, 
Clyde, Eider, North Brae, Scapa, and Tern. 
The total expected annual production rate 
from these fields was about 150 million 
barrels. This added production was ex- 
pected to replace lost production from older 
fields resulting in no net gain in production 
rate. Government permission to develop the 
Eider, Scapa, and Tern Fields was granted 
in 1985. Both the Eider and Tern Fields 
were to be developed by the combine of 
Shell Expro and Esso Petroleum Co. Ltd. at 
a projected cost of $1.3 billion and $800 
million, respectively. Startup for both was 
expected in 1989 at respective peak produc- 
tion rates of 55,000 and 45,000 barrels per 
day. Estimated reserves were 175 million 
and 85 million barrels, respectively. Tern 
Field had previously been economically 
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marginal because it required water injec- 
tion and gas lifting because of its low 
pressure. The tax improvements effected in 
1983 by the Government provided the incen- 
tive for the combine to proceed. The Eider 
platform was the first to be developed in the 
North Sea for unmanned operation. The 
Scapa Field was to be developed jointly by 
Occidental International Oil Inc. and Texa- 
co North Sea (UK) Co. at a projected cost of 
$130 million. Startup from one well began 
in 1984, and peak production, from up to 6 
wells, was scheduled for 1985 at a rate of 
24,000 barrels per day. Estimated reserves 
were 42 million barrels. BP announced 
construction of a 33-mile pipeline from its 
Buchan Field to the Forties pipeline sched- 
uled for completion in 1987. This would 
replace its offshore loading system. The 
Department of Energy also gave permission 
to BP to develop the Nettleham onshore 
oilfield near Lincoln. Expected production 
was 300 barrels per day for 18 years. 

Proven reserves of petroleum were ap- 
proximately 11 billion barrels. Reserves in- 
creased to about 15 billion barrels when 
probable figures were included. Costs to 
develop new fields were rising and esti- 
mates of reserves in new fields were an 
inverse function of the world price of crude. 
Future prices also affected estimates of how 
long the United Kingdom would remain 
self-sufficient in petroleum. The prevailing 
opinion was that this self-sufficiency would 
continue for at least one decade and per- 
haps into the next century. 

Although chances of finding new major 
oilfields in the North Sea were poor, explo- 
ration and drilling in search of smaller 
reservoirs continued at near the peak 1984 
level. Nearly one-half of the 110 drilling rigs 
available in northwestern Europe were ac- 
tive in British waters. Awards from the 193 
applications received in the ninth round of 
offshore exploration licensing included new 
areas in the deepwater Rockall and Faroes 
troughs west of Scotland, the central and 
extreme southern North Sea, and the Celtic 
Sea. Also licensed were blocks in areas with 
intermediate prospects including the Eng- 
lish Channel and the West Shetlands Basin. 
In the mature areas, particularly strong 
interest centered in the southern North Sea 
gas province. A total of 75 exploratory wells 
and 47 appraisal wells were drilled during 
the first 10 months of 1985. Britoil made a 
discovery in block 3/4A about 100 miles east 
of the Shetland Islands and another in 
block 16/13a-3 near Brae Field. BP Petrole- 
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| um Development identified a "substantial" 


oil discovery in block 16/7b east of the 
North and South Brae developments. Esso 
struck a wildcat in block 214/28 west of the 
Shetland Islands. Occidental struck a “sig- 
nificant" wildcat in block 16/12-A-8 and a 
gas and condensate wildcat in block 22/19. 
Marathon Petroleum Co. discovered gas in 
block 16/3B-7 near East Brae. 

Onshore exploration increased as small 
private operators took advantage of the 
lower costs, compared with offshore drill- 
ing, and smaller sizes of the possible oper- 
ations. However, local residents were often 
less than cooperative. Of 67 onshore wells 
drilled in 1985, 36 were wildcats, and 7 of 
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these became petroleum discoveries. Hope 
continued that a significant discovery 
would be made similar to the large Wytch 
Farm Field. The Government began in 1985 
its first onshore licensing round. Onshore 
licenses had previously been allocated when 
appropriate applications were received. 

A privately financed study began to de- 
velop enhanced oil recovery techniques us- 
ing both polymer flooding and nitrogen 
injection methods. 


! Physical scientist, Division of International Minerals. 
necessary, values have been converted from 
pounds sterling (£) to U.S. dollars at the rate of 
£1.00 = US$1.30, the average rate during 1985. 
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The Mineral Industry of 
Venezuela 


By Harold R. Newman!’ 


Venezuelan economic growth continued 
to decline in 1985 with a 0.4% fall in gross 
domestic product (GDP) from that of 1984, 
following a decline of 1.1% in 1984 from 
1983 levels. Weak demand and the collapse 
of prices in the international oil market 
continued to impede recovery of the Vene- 
zuelan economy, which has been in a reces- 
sion for 7 years despite efforts by the 
Government to initiate a recovery. Howev- 
er, oil export revenues remained relatively 
high at $12.8 billion.“ Some sectors such as 
mining, electricity, and agriculture experi- 
enced some growth, but most sectors, in- 
cluding construction, suffered losses. Iron 
ore sales and gold production increased, 
partly offset by decreased aluminum pro- 
duction. Petroleum continued to account for 
over 90% of export earnings and over 50% 
of Government revenues. With the drop in 
world oil prices, all major projects are being 
reevaluated 

The Government announced a 3-year in- 
vestment program, or Plan Trienal, to gen- 
erate economic recovery. The Plan Trienal 
provides for expenditure in the public sector 
of 296 of GDP per year from 1986 to 1988. 
The high level of unemployment continued 
to be a problem faced by the Government. 
Import substitution, i.e., use of domestically 
produced goods, continued to be Govern- 
ment policy. Multitier devaluation and ad- 
ministrative decisions, including import 
controls, have been used to encourage use of 
these domestic goods. 

Oil production has declined from 2.1 mil- 
lion barrels per day (bbl/d) in 1981 to 1.7 
million bbl/d in 1985. The corresponding 


fall in oil export revenues continued to 
significantly impact the possibility of eco- 
nomic the austerity im- 
plied by the condition of the world oil 
market, the Government approved spend- 
ing and borrowing commitments by several 
state enterprises. Major projects continuing 
or expected to start up in 1986 are Corpoven 
S. A. s east-west pipeline, Pequiven S.A.’s 
polypropylene plant, Maraven S.A.’s Car- 
don refinery upgrade, Meneven S.A.’s 
Guárico Gasfield development, and C.V.G. 
Siderürgica del Orinoco C.A.’s (SIDOR) 
seamless pipe plant. Also the International 
Development Bank (IDB) granted loans of 
$350 million to Electrificacion del Caroni 
for the Guri Dam hydroelectric complex, 
and $108 million to C.V.G. Bauxita de 
Venezolana C.A. (BAUXIVEN) for the Los 
Pijiguaos bauxite mine development. 

In May 1985, the Government of Venezue- 
la and representatives of over 450 interna- 
tional creditor banks agreed to reschedule 
$21.2 billion of public sector liabilities 
maturing between 1983 and 1988 for a 
period of 12 years until the second quarter 
of 1997. The term included no years of grace 
at a rate of 1-1/8% above the London Inter- 
Bank Offered Rate. 

Even though the economy has been in a 
recession since the end of 1979 and unem- 
ployment was about 12% at the end of 1985, 
the country's external accounts are in excel- 
lent shape. With foreign currency reserves 
of $13.7 billion, Venezuela continues to 
enjoy an enviable position in comparison 
with the rest of the developing world. 
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Petroleum production, including conden- 
sates and natural gas liquids (NGL), aver- 
aged 1.7 million bbl/d in 1985. This re- 
flected the late-1984 reduction in Venezue- 
la’s Organization of Petroleum Exporting 
Countries (OPEC) crude production quota 
and is equivalent to only two-thirds of 
production capacity. With over 90% of ex- 
port earnings and over 50% of the state’s 
revenues derived from petroleum, weakness 
in price and demand on international mar- 
kets has significantly impacted the Venezu- 
elan economy. Each $1 per barrel drop in 
realized prices, if continued for a 12-month 
period, means a revenue decrease of about 
$500 million for Venezuela. 

Venezuela has preduction capacity of 
nearly 2.6 million bbl/d, based on proven 
and probable crude petroleum reserves of 
109 million barrels. This figure includes 
only a small portion of the huge deposits of 
extra heavy oil in the Orinoco Heavy Oil 
Belt, of which about 250 million barrels 
may eventually be recoverable. Exploration 
and production drilling activity was moder- 
ate in 1985 with about 340 wells drilled. 
Light crude reserves continued to increase 
owing to exploration emphasis on onshore 
exploration. 

The aluminum industry’s production con- 
tinued to represent the second largest 
source of foreign currency revenue after 
petroleum. Interamericana de AlGmina 
C.A. INTERALUMINA) produced almost 
1.1 millon tons of alumina, exceeding design 
capacity by 8.5%. Industria Venezolana de 
Aluminio C.A. (VENALUM) produced a rec- 
ord high output of 274,723 tons of alumi- 
num, 1696 more than in 1984. Aluminio del 
Caroní S.A. (ALCASA) exceeded its 120,000- 
ton installed capacity with production of 
121,171 tons. Total aluminum production 
rose marginally over that of 1984. 

Iron ore production of C.V.G. Ferromin- 


era del Orinoco C.A. (FERROMINERA) was 
up by 19%. Sales by the company also 
increased from 12.9 million tons in 1984 to 
18.8 million tons in 1985. Opening of the 
Cerro San Isidro Mine gave FERROMIN- 
ERA access to about 800 million tons of 
high-grade iron ore. In the first phase of the 
operation, from 1985 to 1994, output was 
expected to average 4 million tons per year 
for the first year and 8 million tons per year 
in the subsequent period. 

Raw steel output at SIDOR, the state 
steel company, rose 8% in 1985 over that of 
1984 to 8.2 million tons. Output of finished 
products, mainly tinplate and seamless 
tubes, rose almost 12% over that of 1984 to 
2.2 million tons. Despite producing more 
than one-quarter of the world's total direct- 
reduced iron (DRD, Venezuela was still 
importing scrap to meet a deficit of iron 
units for its steel industry. SIDOR was 
studying expansion projects which would 
give an additional 2.1 million tons per year 
of DRI capacity. The company feels that the 
400,000-ton-per-year deficit caused by 
growth in the steel industry, operating limi- 
tations on existing plants, and shortage of 
scrap justifies an expansion in DRI output. 

Gold production was reported to be al- 
most 73,000 troy ounces and diamond pro- 
duction 215,000 carats, with most of the 
diamonds being industrial grade. Results of 
a Government study suggested that over 
20,000 troy ounces of gold and several hun- 
dred thousand carats of diamonds per year 
are smuggled out of the Guayana region. 
Because of the size and inaccessibility of 
Guayana, the Government has problems 
exercising control over mining activities. 
There was a proposal for the creation of a 
gold and precious metals ministry to legal- 
ize activities, supervise mining operators, 
and provide technical assistance and sup- 
port. 


Table 1.—Venezuela: Production of mineral commodities! 


Commodity 1981 1982 1983 1984P 1985* 
METALS 
Aluminum 
HHuminn — a 560,000 1,189,000 1,085,000 
Metal, unalloyed ingot . . . ........-— 813,523 213,633 885,200 886,150 895,894 
Gold, Gold, mine output, metal content... troy ounces. — 27,810 27,998 83,200 50,885 12,919 
xs es on cee and concentrate thousand tona... 15,581 711,701 9,449 18,971 16,481 
* un do "418 202 848 826 “1 


See footnotes at end of table. 
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Table 1.—Venezuela: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Sponge iron thousand tons 
Ferroalloys: 
Ferromanganese ........ do- 
F ilicomanganese da- 
Ferrosilicon do 
FTT do 
Steel, cru ble do- 
Semimanufactures, hot- rolled do. 
Lead, secondary, amelterrrkrk᷑rtk _- 
INDUSTRIAL MINERALS 
Cement, hydraulic 
Other thousand tons. 
Diamond: 
Gem cenaa ee carata.. — 
Industrial... 2.22 ~_________ da- 
Total cn ccu E ui tret do- 
Feldap ar 
PPP 0ͥͥ·5ͥÜ¹ͥAAA 
Lime, hydrated... ~~~ ___~_______ 
Ni N content of ammoniaa _ — 
Salt, all tf 8 
Stone, sand and gravel 
Dolomite_.___________________ 
Granite 
i F thousand tons 
Marble cubic meters. .. 
Sand and grave! tons_ — 
Clas ac 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black thousand tona. _ 
Coal, bituminou s 
Gas, natural: 
GIONE. es million cubic feet 
Marketable - ----------------— do- 
Natural gas liquids:* 
Natural aolica 
thousand 42-gallon berrels.. — 
Liquefied petroleum gas do... 
Total — .-» sean do 
Petroleum: 
Cnde* Lu ecundruaheccL da 
Refinery products 
Aviation ee Pe EN EEE do 
„ , ouo do 
Jet fuel do 
Ee Tae Oe ae ne OR: do- 
Distillate fuel oil _...______-— do____ 
Residual fuel olli da- 
ricants ngk Estates 
petroleum gas... da- 
8 and bitumen do 
8 . do- 
Refinery gas do 
Unspecified . deme 
Toll. » do.. 


1981 


1982 


1983 


57 
2,558 
1,919 
715,000 
4,444,104 
15,000 

889 


1984P 


40,379 


1,158,510 
498,159 


6,885 
15,849 
22,784 

618,581 


1Table includes data available through June 30, 1986. 


*Figure represents combined 45% silicon content and 75% silicon content production. 


line. Lease condensate is included as follows, in 
156; and 1985—not available. Natural oe 
: 1982—298; 1988—229; 1984—249; and 1 


*From nonassociated natural gas only. 
“Includes associated natural 


is 1 as follows, in thousand 42-gallon 
a 
SL iquid equivalent. 


condensate and natural 


lease 
thousand 42-gallon barrels: 19815- 1,661; 1 661: 1982—1,771; 1983—8 127; 1 


1981—307 
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TRADE 


Venezuela’s trade balance was reflected . 


in the drop in revenues from a deteriorating 
world petroleum market. Petroleum ex- 
ports, including refined products, averaged 
1.4 billion bbl/d in 1985, resulting in foreign 

exchange earnings of almost $13 billion, 
which was 1296 lower than in 1984. Light 
and medium crudes are hard to sell at 
official OPEC-controlled prices; consequent- 
ly, Venezuelan exports for the past 2 years 
have emphasized heavy crudes and petrole- 
um products, both of which are outside the 
OPEC pricing system. 

The Government of Venezuela, through 
Petróleos de Venezuela S.A. (PDVSA), was 
intending to purchase one-half of the shares 
of Champlin Petroleum Co., a subsidiary of 
Union Pacific Corp., for $30 million. The 
deal would give PDVSA rights to a refinery 
in Corpus Christi, Texas, and control over 
the company’s internal marketing oper- 
ations. This is the fifth joint venture nego- 
tiation with various foreign companies. 
Venezuela is seeking markets for about 
700,000 bbl/d of crudes and products. The 
internationalization of the oil industry by 
the Government is a strategy to guarantee 
the placement of important volumes of 
petroleum exports and to generate the for- 
eign exchange revenues the country re- 
quires. PDVSA’s joint ventures overseas 
would grant Venezuela direct access to final 
consumers of oil and refined products. 

Aluminum is Venezuela’s second largest 
export after petroleum. Exports of primary 
aluminum rose to 156,683 tons in the Janu- 


ary to June 1985 period, which was almost 
50% higher than in the corresponding 1984 
period. This was the result of a new agree- 
ment with Japanese customers. The Gov- 
ernment also increased exports to China, 
Western Europe, and the United States. 

FERROMINERA exported 5.4 million 
tons of iron ore in the period January- 
August 1985, a 7% increase over the same 
period in 1984. The United States, which is 
the principal market, received 1.2 million 
tons, a 54% increase over that of 1984. The 
company was negotiating with Japan, Tai- 
wan, the Republic of Korea, and China as 
part of a plan to boost exports to 20 million 
tons per year. SIDOR’s steel exports were 
slightly over 1 million tons, up 75% over 
those of 1984. Faced with restrictions in the 
U.S. market, SIDOR broadened its export 
base. China became the largest steel mar- 
ket, accounting for 44% of the 500,000 tons 
exported in the first half of 1985. Venezuela 
agreed to a voluntary trade restraint with 
the United States in June 1985, limiting 
Venezuela to approximately 17% of the 
U.S. market for finished steel products. 
Venezuela approached the European Eco- 
nomic Community (EEC) Commission re- 
garding the possibility of a steel trade pact. 
The Government was interested in an ar- 
rangement with the EEC to export about 
150,000 tons per year of rolled steel prod- 
ucts. This would be the first time for Vene- 
zuela to agree to a steel trade pact with the 
EEC. 


Table 2.— Venezuela: Exports of selected mineral commodities? 
(Metric tons unlees otherwise specified) 


Commodity 1988 
METALS 

id i NA 
dn hydroxides „ we 
Unwrou chi 256 
imanufacturess .— 21,059 
: Metal including alloys: - 
Unwrought ________________ ve 
Semimanufactures 602 


See footnotes at end of table. 


Destinations, 1984 
1984 ; 
5 Other (principal) 
349,113 125,982 Norway 197,079; Canada 26,052. 
115 120 Aan 142285 44; Colombia 11. 
; 51,589 ean Netherlands 1 4 
62,859 524 mbia qi 654; Netherlands 5,089 
1 1 
41 41 
412 12 Colombia 400. 
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Table 2.—Venezuela: Exports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Commodity 1988 1984 United 
States 
METALS —Continued 
Iron and steel: Metal: 
PER suba Mies 7 908 AN 
PPT Lez 881,088 878,981 245,999 
42 
Ferrosilicomanganese — — — — — — — ae ne 
Ferrosilicmdmʒw 4 67,180 82,264 25,476 
Steel, primary ſorm —— ~~... _— 108,788 150,968 32,171 
—— SE Spi 
Rails and accessories... 22 ($ s 
Nou DEN ERREUR 1,861 4659 2617 
Tubes, 1 53 48,018 181,824 180,090 
forgings, rough ..... 146 27 18 
a he aes cae 55,728 185 182 
Magnesium: Metal including alloys, 
un | Sean eer een SP cence ena ee 100 8 
1 NA 145 - 
manufacture = 19 24,805 -— 
FF — 164 120 
Base metals including alloys, all forms 8 58 2 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Natural: Corundum, 
emery, — x ast 0 ^ a 
Cement__._._____--_-------- 259,429 1,817,142 844,194 
crude: 

U tonite ~~~ LLL c2 c c 2e " 11 
Graphite, natural kilograms. — 350 Lc u 
Gypsum and plaster |... BN 17,918 S 

332 NP SNR 6 18 m 
worked! 1,266 S2 

Dolomite, refractory-grade ... NA 8 ed 

Gravel and rock 5,774 8,586 rm 

and là. occ 84 1 na 

. REN 1,023 9,185 SE 
Sulfur: Elemental: Crude including 

* Sa 15,191 15,191 
EM PELE AIE BEA AAEE No ENE PS 201 A 

Slag and dross, not metal-bearing .. .. — 8 450 450 

SONA MATIS AND RELATED 
Carbon black . kk NA 5,487 18 

Crude.. thousand 42-gallon barrels. — 7856, 485 865,604 102,223 

Liquefied petroleum gas- do- 51.590 I NA 
Kerosene and jet fuel... do NA 16721 NA 
Distillate fuel oil |... do $1,578 NA 
Lubricants ....- ee 847 494 NA 
8 fuel oli da vel 86,096 NA 
. Fg "2 NA 


Destinations, 1984 
Other (principal) 


All to Panama. 
sudo ca KM 
Republic. 


ie 8705 Dominican Republic $5 
Thailand 26317 ; Dominican Republic 


Mainly to Costa Rica. 


Colombia 21,200; Ni ua 2,769; 
AR i m 


West Germany 3179; Japan 185. 
Japan 51. 
Mainly to Netherlands Antilles. 
All to Netherlands Antilles. 
Netherlands Antilles 64,106; Marti- 
nique 56,145. 


Mainly to Netherlands Antilles. 


inidad and 18,860; Barba- 
dos 2,957; Nether Antilles 


,101. 
to Netherlands Antilles. 


Jamaica 203; Netherlands Antilles 4. 


8 2,145; Guatemala 1,754; Trini- 


and Tobago 885. 


Netherlands Antilles 96,845; West 
Germany 21,092. 


"Revised. NA Not available. 
Table by H. D. Willis. 
Less than 1/2 unit. 
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Table 3.—Venezuela: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 


Antimony: 
Oxides 255s AA 


Metal including alloys, all form 
Bismuth: Metal including alloys, all 


Oxides and hydroxides 
Metal including alloys, all forms 


Cobalt: Oxides and hydroxides — — .— 
Columbium and tantalum: Metal in- 
cluding alloys, tantalum 


Iron ore and concentrate including 
roasted pyrite 
Metal: 


See footnotes at end of table. 


1983 


s 


TT Sg 


Bs 8888 £ 
88 8288 & 


1984 


11.914 


864 
4 


34 


1 
142 


5,281 
15,193 


United 
States 


Sources, 1984 
Other (principal) 


Brazil 1,365; Suriname 669; Sierra 
Leone 289. 
Canada 1,265; United Kingdom 666. 


Netherlands 50; West Germany 25. 
West Germany 3,266; Belgium- 
Luxembourg 2,766 


Italy 10; West “erni 1. 

Taiwan 275 Spain 26 

West Germany 1. 

West Germany 10; Netherlands 4: 
Italy 1. 


Cusa 5,848; Philippines 4,000; France 


Austria 85; West Germany 54. 
Deum Luxembourg 1; West Ger- 


West Cormiany 2; Italy 2. 


All from Netherlands. 
West Germany 38; Belgium- 
Luxembourg 25. 
Peru 4,545; Chile 451. 
Luxembourg 


- 814; Canada 
Ed 2, 


Suriname 7,631; Brazil 31. 


Trinidad and T pedes canada 
2,211; Brazil 1,4 


Weat Germany 18; Italy 16. 

France 34,500; West Germany 1,235. 

West Germany 8; Belgium- 
Luxembourg 1. 

All from West Germany. 

Mainly from France. 


Brazil 255; United ry Samer 74. 
Italy 2,015; Japan 746; Brazil 298. 


razil France 10. 
. 1.751: France 


Italy 13; China 1. 
Japan 16,795; Brazil 4,917; West Ger- 
many 4,390. 
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Table 3.— Venezuela: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Ore and concentrate kilograma _ 


Ashes and residues 
Base metals including alloys, all 
forms eee 


INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 


See footnotes at end of table. 


1983 


157 
NA 
NA 
4.784 
62,266 
241 
NA 
34,016 
353 
20,662 
6,612 
1,551 
5,156 


1984 


612 
213 


14,131 


United 
States 


Sources, 1984 
Other (principal) 


Mexico 1,222; Canada 584; Peru 257. 


Peru 7,368; United Kingdom 26 
Peru 500; Belgium-Luxembourg 58. 


Norway 347; West Germany 39. 
Norway 50; United Kingdom 5. 


Brazil 20,956; Mexico 8,000. : 
Mexico 1,277; Brazil 214. 
West Germany 2,234; Spain 378. 


Chile 128; West Germany 15. 
Japan 447; Spain 111. 


France 1; West Germany 1. 
Italy 32; United Kingdom 5. 


Brazil 17; France 18. 
n Germany 42; United Kingdom 


Bolivia 99 Belgiun Luxembourg 61 

via um-Luxe : 

West Ger | 3,033, Belgi — 
est Germany 3,033; ium- 
Luxembourg 2,249. 


West Germany 6; Italy 1. 
Italy 9; France 1. 


West Germany 47; Belgium- 
Luxembourg 5. 


All from ium-Luxem 5 
Peru 16,770 Canada 30 
West Germany 256; Spain 112. 


Italy 196; unspecified 590. 
Mainly from est Germany. 


United Kingdom 127; Belgium- 
Luxembourg 3. 


Ecuador 72; West Germany 54. 
Brazil an ya West Germany 291; Aus- 


Switzerland 329; reir 238; Italy 106. 
Canada 6,201; Italy 51 
iri e Chile 13,000; Brazil 


Netherlands 165; Italy 38. 
Italy 57; West Germany 55. 
France 1 ,085; Netherlands 835. 
All from West Germany. 


Colombia 50; West Germany 
United Kingdom 1,630; Italy 45. 
France 256; Mexico 45 

Mainly from 8 
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Table 3.—Venezuela: Imports of selected mineral commodities! —Continued 


Sources, 1984 
Commodity 1988 1984 ; ae 
9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diatomite and other infusorial earth .. — — 7,150 4,887 3,756 Mexico 1,023; Netherlands 26. 
F , fluorspar, related materials: 
Feldsparrkkk 545 1,267 674 Italy 219; Finland 209. 
Fluorspar _—--------------- 155 829 66 ico 158; France 70 
Unspecified __________-____- 0 82 14 Netherlands 16; Brazil 2. 
Graphite, natura 594 701 894 China 254; West Germany 
Gypsum and plasterrrr‚ 86,140 25,565 262 Spain 24,868; West Germany 302. 
Sa == Pounds. o 33 33 
um com 
12 — simu td 8 21 64 7 West Ge 50; Italy 8. 
and hydroxides _________ 11,914 20,849 1,100 Netherlands 6,026; Austria 4,000; 
Mica: Crude including splittings and ane 
WOO 6 oe ee 656 1,061 968 West Germany 62; France 21. 
pe crudle ~~ 84,463 54,909 905 Unspecified 54,004. 
Natural, cerude 15 58 1 Spain 47; United Kingdom 9. 
Iron oxides and hydroxides, processed NA 8,912 548 r West Germany 
Pyrite, unroasted______________- 17 87 $8 Italy 4. 
Salt and brine. --------------- 49 64 7 Wert Germany 57. 
Sodium compounds, n.e.s.: 
te, manufactured NA 182,692 126,165 - ium-Luxembourg 5,000; Poland 
Sulfate, manufactured _________ NA 78,295 65,262 Mexico 7,807; West Germany 140. 
Stone, sand and gravel: 
i ion stone, crude and partly 
8 232 ͤöĩ 88 35 123 $509 15,09 Italy 5,915; Brazil 848; Portugal 819. 
Gra s pne: bd 55 118 824 9$ West Germany 204; Yugoslavia 120. 
other than dimension i 11 11 
Quartz and quartzite 96 185 3 res 95; Finland 47; West Germany 
Sand other than metal- bearing 486 1,071 1,067 Belgium-Luxembourg 8; Italy 1. 
Elemental: 
Crude including native and by- 
C inanan 126 247 247 
Colloidal, precipitated, sublimed .. NA 82 82 
Sulfuric acid NA 6,044 6,088 R 5; West Ger. 
Talc, steatite, soapstone, pyrophyllite _ _ 5,156 12,594 8,680 ^ Brazil 2,210; Finland 806. 
Vermiculite, perlite, chlorite. _______ 61 57 21 Mexico 20; Spain 15. 
r: 
i ee ee 838 2,008 1,317 Sr E 441; Netherlands Antilles 
Slag and dross, not metal-bearing .. .. — 24 4 4 i 
MINERAL S AND RELATED 
Asphalt and bitumen, natural NA 122 69 Netherlands 58. 
black E ee E NA 791 865 West Germany 294; Canada 126 
Anthracite.________________ NA 10,870 10, 199 l ium-Luxembourg 161; Colombia 
Bituminůous NA 28,231 385 Colombia 22,846 
Lignite including briquets ——— ~~ — NA 106 671 United Ki ; 
Coke and semicoke - -—-- -------—- NA 184,277 127,650 ETEA 887: United Kingdom 
Petroleum: 
Crude_ thousand 42-gallon barrels. _ NA 4,246 9 erg Antilles 8,952; Nether- 
Refine ucts: 
Liquefied Ae petroleum gas 
ie NA 1,854 773 Saudi Arabia 248; Netherlands 149. 
Min rel jelly and wax __ do... NA 25,142 9,851 West Germany 6,209; Spain 8,482. 
e wax do À ; 
Nonlubricating oils... do NA 28,556 21,275 Netherlands 4,543; France 2,811. 
Bitumen and other residues 
do- NA 3,138 3,071 Netherlands 38; United Kingdom 16. 
Petroleum cok do— NA 239,034 174,826 Argentina 64,208. 
NA Not available. 


iTable prepared by H. D. Willis. 
Wess than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum is Venezuela’s 
second largest source of foreign exchange 
after petroleum. Cabinet approval has been 
announced to expand aluminum capacity 
from 400,000 tons per year to 800,000 tons 
per year by 1990. Aluminum industry in- 
vestments are as follows: ALCASA—con- 
struction of an 84,000-ton-per-year alumi- 
num reduction line, construction of a 
60,000-ton-per-year aluminum rolling mill, 
and construction of a 140,000-ton-per-year 
coke calcination piant; VENALUM—con- 
struction of a 110,000-ton-per-year alumi- 
num reduction plant, modification of the 
existing reduction plant to increase preduc- 
tion by 30,000 tons per year, and modifica- 
tion of the existing carbon plant and cast 
house. These projects were scheduled for 
construction from 1986 to 1990. Total invest- 
ment was estimated at $1.1 billion. In 1985, 
ALCASA’s foil plant in Guácura, Carabobo 
State, was expanded from 6,000 tons per 
year to 9,000 tons per year, enabling the 
company to meet its export targets for Latin 
America. VENALUM's exports increased in 
1985 following settlement of a price dispute 
with Japanese customers. Domestic sales of 
both VENALUM and ALCASA increased. 

Alumina.—INTERALUMINA, Venezue- 
la’s only alumina refinery, continued to 
exceed its design capacity of 1 million tons 
per year with an output of 1.09 million tons 
in 1985. INTERALUMINA has revised its 
plans to add a third 500,000-ton-per-year 
alumina production line to its two existing 
units. Instead, the company intends to up- 
grade its present facilities, raising their 
capacity to 1.5 million tons per year in the 
next 4 years. 

Bauxite —BAUXIVEN continued devel- 
opment of the Los Pijiguaos bauxite 
project. The International Development 
Bank approved a $108 million loan for 
construction of the 3-million-ton-per-year 
open pit mine in late 1984. The loan would 
cover 30% of the total cost of the project. 
The remainder of the project cost would be 
covered by the Government of Venezuela 
and other local sources. Much of the work 
has been completed at the mine area includ- 
ing access roads and a 3l-mile railroad. 
Other contracts for a 4-mile conveyor belt to 
carry ore, the Port of El Jobal, river barges, 
and navigational aids on the Orinoco River 


are still in the engineering stages. The first 
shipment of ore is scheduled for delivery in 
early 1987. The material will be shipped by 
barge 390 miles downriver to INTERALU- 
MINA’s plant at Ciudad Guayana. Venezue- 
la’s probable bauxite reserves were estimat- 
ed at 5 billion tons. 

Iron Ore.—Opening of the Cerro San 
Isidro Mine by FERROMINERA in Septem- 
ber 1985 gave the state-owned mining com- 
pany access to about 500 million tons of iron 
ore. The ore assays at 66.4% iron, 1.6% 
silica, 0.8% aluminum, 0.04% manganese, 
and 0.06% phosphorus. By reducing output 
of lower grade ore at FERROMINERA's 
other mines at Cerro Bolivar and El Pao 
and increasing volume of higher grade ore 
at San Isidro, the company is striving to 
maintain competitiveness in the interna- 
tional market. 

FERROMINERA acquired ownership of 
the Minerales Ordaz C.A. briquet plant at 
Puerto Ordaz in 1985. The plant formerly 
belonged to United States Steel Corp. and 
has been shut down since 1982 owing to 
technical problems. The company was con- 
sidering initiating an $80 million redesign 
of the plant, which would include installa- 
tion of a DRI unit. The plant would produce 
800,000 tons per year of briquets and pro- 
vide an outlet for increased iron ore produc- 
tion. 

FERROMINERA also plans to build a 
floating 100,000-ton-capacity mobile ore 
transshipment station to be anchored at the 
mouth of the Orinoco River to top off ore 
carriers of up to 170,000 deadweight tons 
(dwt). The station was estimated to cost $30 
million. 

Iron and Steel.—In an effort to eliminate 
shortfalls in the supply of seamless tube, 
SIDOR was planning to increase its seam- 
less tube capacity of 112,000 tons per year to 
835,000 tons per year by the year 2000. The 
first phase, scheduled to be completed by 
1988, will raise capacity to 150,000 tons per 
year. The second phase will add another 
30,000 tons per year by 1995, and the final 
phase will expand capacity by an additional 
155,000 tons per year. 

Siderürgica Venezolana S.A. (SIVENSA), 
a private sector steel company, is continu- 
ing the modernization programs initiated at 
its Siderürgica del Turbio S.A. (SIDETUR) 
plant at Barquisimeto. SIVENSA ordered a 
40-ton electric arc furnace, to be supplied on 
a turnkey basis, from Voest-Alpine AG. 


948 


SIDETUR currently has steelmaking capac- 
ity of 160,000 tons per year and operates a 
200,000-ton-per-year continuous billet cast- 
er. SIVENSA was ordered by the Govern- 
ment to relocate its operations in Caracas in 
order to comply with antipollution regula- 
tions. The company acquired a site in the 
Tuy Valley near Caracas, and design work 
was in progress for construction of a new 
plant. Siderürgica Zuliana C.A.'s plans for a 
new 1.0-million-ton-per-year steelmaking 
project near Maracaibo were considered 
unprofitable, and the project was canceled. 

Other Metals.—C.V.G. Ferrosilicio de 
Venezuela C.A. (FESILVEN) production 
rose almost 41% in 1985 from 36,047 tons in 
1984 to 50,655 tons, nearly reaching the 
plant’s rated capacity of 55,000 tons per 
year. Output was the highest since the 
plant started operating in 1977. FESILVEN 
was upgrading the fume clearing plant and 
investigating installing a third furnace. 
Ninety percent of FESILVEN sales were 
made to the United States and Japan. 

Alluvial production of gold rose with new 
discoveries in the Amazonas region near the 
Brazilian and Colombian borders. Initial 
recovery rates from some of the new depos- 
its were reportedly high. The state-owned 
gold mining company of Mineria de Venez- 
uela C.A. (MINERVEN) operated at less 
than 50% capacity in 1985. Lack of known 
reserves and technical problems at the 
plant caused this poor performance. As a 
result, the Government has invited bids 
from private companies for the evaluation, 
exploitation, and processing of gold ores in 
the El Callao concessions, currently being 
worked by MINERVEN. The Government 
hoped to define reserves capable of output 
of 1,200 to 1,800 kilograms per year. 

There are no lead, silver, or zinc mines 
operating in Venezuela. The Government 
was intensifying its nonferrous metal explo- 
ration efforts to delineate possible deposits 
for development. Most of the exploration 
efforts for lead and zinc and associated 
silver were in the States of Mérida and 
Guárico. 


INDUSTRIAL MINERALS 


Phosphate.—The Riecito Mine, owned 
and operated by Pequiven, a petrochemical 
affiliate of PDVSA, commenced operations 
in late 1985 after being closed for 8 years. 
The open pit mine is being developed for 
production of up to 750,000 tons per year of 
phosphate rock containing 28.796 phospho- 
rus pentoxide. Reserves were estimated at 
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20 million tons. The material will be used 
by Pequiven at the Morón petrochemical 
complex to make phosphoric acid. Pequiven 
was also planning to develop the 1-million- 
ton Lizardo deposit near the Riecito Mine. 

Venezuela has additional phosphate de- 
posits in Mérida and Táchira States, al- 
though only the Lobatera Mine in Táchira 
was being exploited in 1985. The mine 
produces about 50,000 tons per year. 

Other Industrial Minerals.—The Cabum- 
ba area and the western region of the state 
of Yaracuy are being investigated by the 
Ministry of Energy and Mines. Significant 
deposits of white and gray dolomitic marble 
and industrial-grade talc along with exten- 
Sive resources of gypsum, quartz, and feld- 
spar have been discovered. Development by 
private investors was being encouraged by 
the Government. 


MINERAL FUELS 


Coal.—Vencemos Cavosa S.A.'s $62 mil- 
lion open pit Fila Maestra Mine, in the 
State of Anzoátegui, was expected to begin 
production in early 1986. The entire output 
of Venezuela's only major non-Government 
coal project is slated for export to Europe. 
Initial production was planned at 150,000 
tons per year, to be expanded to 300,000 
tons per year as soon as possible. Output 
was expected to reach 700,000 tons per year 
by 1990. The company has a 22-year conces- 
sion to mine an area of 20 square kilometers 
estimated to contain 300 million tons of 
coal. Under terms of the concession, Vence- 
mos will be obligated to build a new port at 
Puerto Unare when production reaches 
100,000 tons per year. Until then, Vencemos 
will use the Port of Guanta, which had to be 
dredged to handle the 60,000-dwt coal carri- 
ers. 

At the end of 1985, PDVSA was finalizing 
negotiations to take over majority owner- 
ship of the Guasare coal project from Car- 
benes del Zulia C.A., and was seeking a 
foreign partner for the venture. Declining 
oil prices and Government revenue have 
caused PDVSA to reevaluate the economics 
of the project. Construction is unlikely to 
begin before 1988. The project has about 360 
million tons of proven reserves and 960 
million tons of probable reserves. The 
Guasare Coalfield is approximately 150 kilo- 
meters northwest of Maracaibo just below 
the Guajira Peninsula and close to the 
Colombian border. The cost of developing 
the project has been estimated to be $800 
million. The project is divided into four 
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subprojects: the open pit mine, a railroad 
linking the mine to port facilities, a deep 
water port on the Gulf of Venezuela, and 
support infrastructure. Production costs 
were estimated at $30 per ton. Initially all 
the output of the mine will be exported. 
Petroleum and Natural Gas.—Venezu- 
ela’s proven crude oil and condensate re- 
serve rose to 29.3 billion barrels at yearend. 
Petroleum production averaged 1.73 million 
bbl/d, down 3.9% from that of 1984. Men- 
even's $1 billion Oriente Cryogenic complex 
was inaugurated in November 1985. This 
complex will process 800 million cubic feet 
per day of natural gas and recover about 
51,000 bbl/d of NGL. The plant doubles the 
country's NGL production capacity. About 
one-half of the NGL output will be exported. 
PDVSA was giving priority to increasing 
natural gas production, which was 3.2 bil- 
lion cubic feet per day in 1985. Gas deposits 
are large, and greater output can increase 
oil exports by substituting for liquid fuels 
and yielding more NGL, which does not 
count on OPEC preduction quotas. 
Construction of Corpoven's $1.1 billion 
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Nurgas pipeline was to begin in early 1986. 
This line will carry 950 million cubic feet 
per day of treated gas from eastern gasfields 
to central and western Venezuela. Develop- 
ment of Orinoco was continuing slowly 
because increased production there will not 
be needed until the early 1990's. 

Exploration and production drilling were 
at a moderate level in 1985. About 340 wells 
were drilled, mostly for production rather 
than exploration. Corpoven discovered a 
new light crude oilfield in Apure State near 
the Colombian border that has estimated 
proven reserves of 300 million barrels. Light 
crude has also been discovered by Lagoven 
S.A. in Monagas State. The oil and gas field 
was estimated to contain possible reserves 
of 1 billion barrels of light crude and 2.7 
billion cubic feet of natural gas. The discov- 
ery could be the largest since the nationali- 
zation of the industry in 1975. 


1 Physical scientist, Division of International Minerals. 

Where n , unless otherwise specified, values 
have been conve from Venezuelan bolivars (Be) to U.S. 
dollars at the rate of Bs7.5 = US$1.00. 
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The Mineral Industry of 
Yugoslavia 


By Roman V. Sondermayer! 


During 1985, the Yugoslav mining indus- 
try operated below the performance level 
attained before the economic slowdown. 
Shortages of hard currency for imports of 
fuels and spare parts adversely affected the 
mineral industry. Operators were forced to 
shut down because of shortages of electric 
power or petroleum refinery products. Fur- 
thermore, lack of spare parts prolonged 
downtime for equipment repairs. The coun- 
try produced many minerals, but none dom- 
inated the industry. 

By world standards, Yugoslavia was a 


Branch 


Iron ore production 
Steel production 
Nonferrous metals: 
Production of ores 
Metal production 
Metal i 


modest producer of minerals. Output of 
alumina, antimony, bauxite, mine lead, and 
magnesite contributed between 3% and 5% 
of the world totals. Nevertheless, the miner- 
al industry was important in the country’s 
economy. Employment was close to 6.3% of 
the total labor force. Share of the mineral 
industry in the gross social product was 
8.4%. Details of production value and em- 
ployment are shown in the following tabu- 
lation for 1984, the latest year for which 


complete data were available: 
Production 
value Employment 
(million (thousands) 
dinars)? 

79,477 63.8 
11,009 4.0 
48,116 4.1 
46,168 12.1 
6,576 5.9 

,999 61.0 
40,042 32.6 
6,943 19.9 
28,312 15.3 
10,891 12.9 
2,632 56.7 
14,390 22.6 
55,997 76.1 
531,522 387.6 


1The dinar (Din) is not convertible currency. A meaning- 
ful conversion to U.S. currency is 5 At yearend 


1985, the official exchange rate was 3 


Major events related to the mineral in- 
dustry were as follows: A decision to expand 
the aluminum smelter at Kidricevo, Slove- 


Din = US$1.00. 
nia; completion of a new aluminum semis- 


plant at Sibenik, Croatia; awarding of a 
contract for supplying and installing a new 
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conveyor belt system at the Majdanpek 
copper mine in Serbia; development of a 
copper mine near Prijepolje in Serbia; com- 
missioning of the first natural oxide plant 
in Yugoslavia, situated at Tomasic in Bos- 
nia and Hercegovina (BiH); beginning of 
production in a large iron ore mine in 
Omarska, BiH; discovery of large low-grade 
iron ore deposits in Serbia; discovery of a 
deposit of natural sodium carbonate near 
Gazin Han in Serbia; and confirmation of 
crude oil discovery in Stig, Serbia. 
Government Policies and Programs.— 
During July 1985, the assembly of the 
Socialist Federal Republic of Yugoslavia 
enacted the Long-Range Social Plan of Yu- 
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goslavia, covering the period from 1986 to 
2000. The plan sets forth the general orien- 
tation for development of the economy and 
society, determining the long-term goals 
and changes in the structure of the produc- 
tive forces. The document also serves to 
assist in the formulation of medium-term 
plans. 

The plan calls for the nonferrous mining 
and processing sector to produce annually 
by the year 2000 the following products: 
aluminum metal, 414,000 tons; copper, 
207,000 tons; lead, 226,000 tons; zinc, 
190,000 tons; as well as other minor com- 
modities. 


PRODUCTION 


The mineral industry was entirely Gov- 
ernment owned. Majority private owner- 
ship was not permitted, but joint ventures 
with foreign capital were possible. A law 
regulated investment of foreign capital in 
the country. The largest enterprises of the 
mineral industry included, among others, 
Rudarsko Topionicarski Bazen Bor (RTB 
Bor), copper; Rudarsko Metalurski Kombi- 
nat Zajaca, antimony; Energoinvest, baux- 
ite, alumina, and aluminum; Dalmacija Ce- 


ment, cement; Jugohrom, Hemijsko-Met- 
alurski Kombinat, ferroalloys; Rudar- 
sko-Metalurski Kombinat Zenica (RMK Ze- 
nica), iron ore, pig iron, and steel; Rudarsko- 
Metalursko-Hemijski Kombinat za Olovo I 
Cink Trepca, lead and zinc ore, concentrates 
of lead, zinc, and pyrites, and lead and zinc 
metals; Industrija Nafte (INA), crude oil, 
natural gas, and refined petroleum prod- 
ucts. 


Table 1.—Yugoslavia: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity? 1981 1982 1983 1984P 1985* 
METALS 
Aluminum 
Bauxitte thousand tons 3,249 3, 668 3,500 3,347 23,250 
e jo ems oue 1,037 1,017 1,010 *1,000 1,000 
Metal ingot 
IMAT 2 mic xd 172,683 220,100 258,174 €270,000 280,000 
Remelted* ___——--------------- 24,084 26,263 25,385 *31,567 86,092 
/ ³ĩ·¹w¹ c ci 196,767 246,363 283,559 301,567 3316,092 
Antimony: 
Mine and concentrator output: 
Ore, gross weight _______....____ 66,517 62,996 50,961 51,000 371,000 
Metal content of orrr 2 455 1,517 950 r 4950 1,300 
Concentrate, gross weight 8,413 8,690 2,072 r €2,100 8,000 
Metal (regulus - - -- --------------- 2,198 1,872 895 1,263 31,502 
Bismuth, smelter output ________________ 102 49 45 30 368 
Cadmium, smelter output 174 48 270 250 
Chromium: Chromite concentrate (produced large- 
ly from imported ore) 105,135 81,648 76,935 r €80,000 75,000 
r: 
Mine and concentrator output: 
Ore, gross weight thousand tons 18,897 19,733 29,443 25,219 326,166 
Cu content of ore 110,961 119 29,824 ,600 150,000 
Concentrate, gross weight 
thousand tons. _ 478 514 543 r €580 600 
Metal: 
Blister and anodes: 
IMa - usc cc et 2,505 94,018 86,833 F *90,000 100,000 
Remeltel;.¶ 44 86, 175 86,865 80,903 r €80,000 ,000 


See footnotes at end of table. 
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Commodity? 1981 1982 1988 1984P 1985* 
METALS —Continued 
ee a 55 
Refined: 
imm 90,660 82,456 82,925 *94,000 100,000 
Remelted* _________________ 41,943 44,414 40,783 83,611 85,442 
tal sene bete 132,603 126,870 123,708 127,611 2135, 442 
Gold, refined troy ounces. _ 115,164 185,387 186,062 *140,000 145,000 
Iron and steel: 
ore: 
Gross weight |... thousand tons 4,194 5,106 5,018 5,321 25, 478 
Fe content do... 1,510 1,680 1,529 *1,700 1,800 
Iron concentrate, gross weight |... do... 2,451 2,669 2,224 *2,100 2,800 
Pig ire ns do- 2.817 2,708 2,845 2,855 33,120 
Ferroalloys: 
Ferrochromium — -- ----------- 69,194 50,591 63,807 €67,000 NA 
Ferromangan ess 51,126 38,895 $9,677 *50,000 NA 
Ferrosilicon ---------------- 80,201 70,888 78,014 *95,000 NA 
Silicon metall 358 29, 818 26,256 000 NA 
Ferrosilicomanganese |... 28,600 20,286 26,254 *38,000 NA 
Ferrosilicochromium — _ — — — — 5,878 6,129 5,998 ,000 NA 
Other -------------------- 1,072 3,997 10,889 €11,000 NA 
Total —————— 2 264,424 220,604 250,895 304,000 3299,000 
Steel, crude: 
From oxygen converters 
tons 1,424 1,349 1,598 1,644 31,801 
From Siemens-Martin furnaces 
ias 1,504 1,464 1,432 1.440 31,524 
From electric furnaces .. _ _ _ — do... 1,048 1,087 1,105 1,152 31,155 
ll! do 3,976 3,850 4,135 4,236 34,480 
Semimanufactures do 4,780 4,518 4,649 5,667 35,694 
Mine and concentrator output: 
, gross weight (1 e ore) do 4,365 4,252 4,063 4,634 34,590 
Pb content of ore 118, 556 113,119 114,000 113,600 110,000 
Concentrate, gross weight. 155, 791 148,210 144, 010 e150, 000 145,000 
Smelter: 
imary- = -—-- 8 74,000 74,008 93,112 r €95,000 110,000 
Secondary / 46,456 35,000 34,000 35,000 40,000 
TOGA se eim 120,456 109,008 127,112 * *130,000 150,000 
Refined: 
,, ß ee 73,901 72,000 54,831 45,415 61,954 
Secondary 12, 500 10,248 42,700 37,400 ; 
„ eee 86,401 8 97,531 82,815 399,954 
Magnesium metall 8,859 4,216 4,163 *4,300 4,500 
eae ore: 
ross weigngnt 31,149 27,494 $1,648 *21,000 25,000 
Mn contntt ttt 10,872 9,819 11.074 €10,000 9,500 
Mercur 76 pound flasks_ _ e E *1,500 *1,700 1,800 
Nickel: 
Mine output: 
Ore, gross weight _ _ _ _ _ thousand tons. _ AE 452 *500 *600 800 
Metal content of ore? |... 2,000 4,000 3,000 4,000 5,000 
Nickel content of ferronickel" EMEN CEN "T 1,500 1,500 2,000 8,000 
Platinum-group 
Palladium troy ouncea 3,119 2,898 2,926 23,100 3,300 
Platin "ER ET ETES deum 482 418 198 r 6200 250 
Selenium metal, refined |... kilograms .. 85,600 42,328 43,782 *45,000 46,000 
Silver, metal refined including secondary 
5 thousand troy ounces. _ 4,437 8,343 3,987 4,051 35,015 
Zn content of lead and zinc ore 88,640 83,813 86,767 *87,000 84,000 
Concentrator output, gross weight |... 150,366 149,411 143,809 e150, 000 130,000 
Smelter including secondary ___________ ,910 86,761 88,049 92,649 383,398 


See footnotes at end of table. 


954 MINERALS YEARBOOK, 1985 
Table 1.—Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity* 1981 1982 1983 1984P 
INDUSTRIAL MINERALS 
not all kinds 18,591 11,657 10,502 8,556 
J ðU J UE M ee eh ee ee 44,179 $2,114 35,025 35,000 
Cae hydraulic thousand tona. 9,780 9,718 9,592 9,315 
Ceramic clay, eruds LLL LLL -.. 113,714 121,709 98,903 *125,000 
Fire clay: 
Crido uh n Lum Oe 814,671 837,073 303,965 " *810,000 
Torf A 72, 804 60,009 54,551 r 660, 
Kaolin- —————— ðê V 88 224,797 236,485 208,254 T *210,000 
Feldspar, crude... 2. --------- 53,240 42,265 41,372 r 042,000 
qq ——— — thousand tons 669 640 623 r €650 
5 JJ. ͤ ale eS ae 128,194 108,498 93,997 r *95,000 
e: 
Quickline thousand tons 1,614 1,550 1,696 r 214700 
Hyd rate! — 950 860 858 
ite: 
^ ec TU 299,676 828,456 803,965 826,000 
Sintered___________----------_--— 154,339 152,676 187,680 — " *140,000 
Caustic calcined |... -- ------------ 14,841 11,712 11,521 F *12,000 
Mica, all grades „ 265 1, 946 F 950 
Nitrogen: N content of ammonia 
thousand tons... 421 422 410 *400 
Pumice and related volcanic materials: Volcanic 
TT | nen an Rd aed nS NEED ĩͤ v SN Oe cH. 533,679 516,514 504,814 * *500,000 
Quartz, quartzite, glass sand: 
. thousand tons 212 205 201 r €210 
Glass sand. — 2,424 2,418 2,391 r 2, 500 
TODA cernat ie ee do... 2,636 2,023 2,592 r €2,710 
Salt: 
Mili ek 86,185 37,980 28, 874 NA 
From bri nes 189,976 191 746 194,709 NA 
JJ 86 192,579 198,500 191,885 NA 
Total gs a eh es ee 418,740 428,226 415,468 380,000 
Sand and gravel excluding glass sand 
ousand cubic meters 26,589 24,912 24,205 21,464 
Sodium compounds: Sodium carbonate |... —~— 147,156 181,880 183,374 188,291 
Stone excluding quartz and quartzite: 
ension: 
Crude: 
Ornamental Y 
thousand cubic meters. 18 72 74 NA 
Other do... 1 12 13 NA 
Partly worked facing 
thousand MAT meters 2, 058 2,134 2,189 2,278 
Cobblestones, curbstones, r 
thousand cubic meters 38 29 63 NA 
Dolomite _ - thousand tons 928 930 954 NA 
Limes tone do— 4.081 4.872 NA NA 
Sr ³·¹ A do... . 8,759 8,324 7,936 NA 
Crushed and broken, n.e.s. 
thousand cubic meters. — 4,562 4,872 8,156 NA 
Milled marble and other FFF do... 18,420 NA ,800 NA 
Sulfur, pyrite, pyrrhotite: 
ite, gross weight |... thousand tons. 652 810 694 r €700 
Pyrrhotite, g gross weight _________ do— 29 32 17 F 18 
Sulfur: 
Sulfur content of pyrite do- 274 340 291 r €294 
Sulfur content of pyrrhotite? _ . do- 12 13 7 r e7 
Byproduct: 
Of metallurgy? --------- do... 200 200 180 160 
Of petroleum: do... 4 4 8 8 
Total® ____________ do- 490 557 481 1464 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black g „ 28,945 24,670 24,690 24.000 


See footnotes at end of table. 
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Table 1.—Yugoslavia: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity” 1981 1982 1983 1984” 1985° 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coal: 
Bituminous thousand tons 384 2389 392 389 3400 
Brown -------------------- do... 10,581 10,744 11,308 11,891 312,465 
Linie ecean a ( do... 41,279 43,545 46,889 53,651 356,635 
// ·³·wi⁵ h do____ 52,244 54,678 58,584 65,431 69,500 
Coke 
Metallurgical. _______.______-~- do- 2, 349 2,427 3,028 NA NA 
FÓDRO oo V Se emi do... 171 1 249 NA NA 
Foundry - ------------------—- do... 174 170 163 NA NA 
" e hess it Soe do... 2,694 2,180 8,440 3,516 33,545 
as: 
Manufactured (excluding petroleum 
refinery gas): 
From coke plants . million cubic feet 29,633 30,904 39,658 NA NA 
From lignite gasification plants do—- 4,112 3,621 3,672 NA NA 
Natural, gross production do... 11,585 80,728 78,816 70,528 384,755 
Natural gas plant liquids: Propane and butane 
thousand 42-gallon barrels_ _ 746 1,012 1,079 NA NA 
Petroleum: 
e: 
As reported ________ thousand tons 4,375 4,340 4,125 4,044 34,149 
Converted _ thousand 42-gallon barrels _ 32,405 32,146 30,554 29,954 30,731 
Refinery ucts: 
Gasoline do... 20,119 23,042 22,283 83,175 381,221 
Liquefied petroleum gas do— 2,818 2,939 2,660 NA NA 
..- ( ou 2,480 2,433 2,430 NA NA 
Keros ene Duc 109 110 182 NA NA 
Middle distillate fuel oil do... 11,259 9,041 9,373 NA NA 
Distillate fuel oil: Diesel... src 22,924 24,546 25,856 21,218 325,941 
Residual fuel oli do— 27,672 35,990 36,203 32,560 330,156 
Lubric ant do— 3,352 3,045 3,227 3,171 34.228 
Paraffin ---------------- do... 133 235 181 NA NA 
White spirit do... 247 254 289 NA NA 
Asphalt and bitumen do... 8,521 8,254 4,123 NA NA 
Petroleum coke____________ do... 370 326 240 NA NA 
Other- a a ee os Se et do... 11,257 2,218 249 NA NA 
Total. mnc do— 1106, 267 1107,93 107, 296 NA NA 


Estimated. Preliminary. Revised. NA Not available. 

Table includes data available through July 30, 1986. 

In addition to the commodities listed, bentonite, common clay, and diatomite are also produced, and tellurium may be 
5 as a copper refinery byproduct, but available information is inadequate to make reliable estimates of output 
evels. 

*Reported figure. 

“Includes undetermined quantity of secondary raw material. 

5Calculated as the difference between reported total and reported primary figure. 

*Calculated as the difference between reported total and reported secondary figure. 

"Calculated from pyrite and pyrrhotite concentrate using 42% as average sulfur content. 


TRADE 


A large trade deficit resulted in 1985,  modities, and one-tenth of the value of 


mostly from imports of large quantities of 
high-rank coals, crude petroleum, natural 
gas, iron ore, crude steel and steel semiman- 
ufactured products, and phosphates. Ap- 
proximately one-third of the total value of 
the country's imports was in mineral com- 


exports was in minerals. Most prominent 
export items were bauxite, alumina and 
metal in crude form and in the form of 
semimanufactures; roasted pyrite; cement; 
and steel semimanufactures. 
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Table 2.— Yugoslavia: Exports of selected mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys: 
Scrap 


Chromium: 
Ore and concentrate 


Oxides and hydroxides 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
value, thousands 


Cop 
2 and concentrate: 


Iron and steel: 


Tubes, pipes, fittings 
Castings and forgings, rough 
Lead: 
Ore and concentrate 


Oxides 
Metal including peor 
Unwrought.. 


Semimanufacture 
ese: Ore and concentrate, 


tiep flasks. _ 


See footnotes at end of table. 


1983 


4,274 
4 
18,105 
3,203 


5,175 
58 


1984 


651,898 
419,686 


295 
142,040 
61,866 


8 

672 
3,473 
2,394 
83,701 


45,140 


141,732 
5,297 


12,110 


$93,032 
92,864 


493,767 
106,846 


9,409 
11,380 


28,404 
163,278 
5,988 
5,925 
13 
16,296 
2,218 
13 
3,162 
20 
7,157 
638 


United 
States 


Destinations, 1984 
Other (principal) 


M erm Romania 201,109; 


est German 
U.S.S.R. 379, 413, Italy 15,719; 
Romania 12,7 713. 


Italy 126; West Germany 113; France 
East atir A 37,619; France 32,626; 
Italy 16,7 


Czechoslovakia 14 ,985; West Ger- 
many 7,791. 


Switzerland 12,741; Czechoslovakia 
11,902. 

All to Italy. 

All to West Germany. 

NA. 


All to Bulgaria. 


West German rman Ad 2,110; Italy 863; 
Switzerlan 
East Germany 1, 320; Belgium- 


Luxembourg $01. 
Italy 6,300; West Germany 5,297; 
ria 3,774. 


H 21,911; rb German 
11.506, Austria 6,25 ý 


Italy 96,119; Austria 39,966. 


West 535 a East Germany 
830; Sweden 506 


Italy 3,145; Turkey 2,200. 


$16,381; Austria $12,934. 
Ite y 44,801; 1; West Germany 21,567; 
Poland 17, 745. 


te y 299, Mis Germany 72,164; 


Wr 25 168. A stri 22,461; Italy 
Poland 2,997 
Romania 9.684, A banis 941: Greece 


Italy 138. 053; Poland 2,061; Hungary 

Turke 20,048; East Germany 15,629. 

Italy 298 West Germany 1, 699; 
Austria 1,488. 


Romania US nans 1,857. 
Iraq 10; 410 U 88K 


Czechoslovakia 7,249; Greece 2,783; 
Albania 1,599 


Italy 1,449; France 402; West Ger- 
many 276. 


All to West Germany: 

West Germany 1,652; Belgium- 
Luxembourg 495. 

All to Austria. 


Switzerland 3,619; Italy 3,538. 
Italy 377; Switzerland 261. 


THE MINERAL INDUSTRY OF YUGOSLAVIA 


957 


Table 2.— Yugoslavia: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel: 
MES FAI 8 Sedi „35 
etal including alloys: 
Scrap 


Semimanufactures 
Platinum- group metals: Metals including 


alloys, unwrought and party aron agat 


value, 
Silver: 
Waste and sweepings? 
Metal including alloys, unwro cht 
and partly wrought |... Occo 


Tin: Metal including alloys: 
Unwrought 


Titanium: Oxides.. .... 


Tungsten: Metal including alloys, all 
forms mmc ccs 


Zinc: 
Ore and concentrate |. 


Other: 
Oxides and hydroxides .. 


Ashes and residues 


Base metals including alloys, all forms 
INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 
Artificial: Corundum .... 


n and polishing wheels and 
Bi c a 
Boron materials: Oxides and acids 
Cement thousand tons. . 
Clays, crude__________________ 
Cryolite and chiolite_ . . . -_~- 


Diatomite and other infusorial earth _ _ _ 
Feldspar, fluorspar, related materials 
Fertilizer materials: Manufactured: 


Unspecified and mixed 


Graphite, natural ______________ 
Prem and plasterr - 
JF 
Mica: Worked including agglomerated 
splittings sss 


See footnotes at end of table. 


1983 


3189 
$156 
$33,151 


5 

(*) 
8,311 
193 
113,406 
220,086 


1984 


612 
24,038 


8,137 


17,145 


3,520 


2,220 
20,256 


156,423 
111,987 
316,643 


United 
States 


1,046 


Destinations, 1984 
Other (principal) 


All to Italy. 

"n Germany 61; Austria 35; Italy 
Austria 266; „ 120: East 
Italy Iain 141; orn 125. 


Austria $162. 
West Germany $237; Italy $15. 


Czechoslovakia $6,206; United King- 
dom $5,657; West Germany $2,509. 


Mainly to Kenya. 
Mainly to Iraq. 
East Germany 12,704; Romania 1,595. 


Be F 4,396; Bulgaria 


; Romania 479. 
iem 1,056; Hungary 765; Italy 


Austria 529; Portugal 44; Italy 39. 
Czechoslovakia 1 5 Sa Ean rmany 


ee baies e 2052.5 052; West Germany 
1,433; United Kingdom 531. 


Sweden 324; West Germany 42; 
Switzerland 36. 
Ar ,634; Austria 470; Switzerland 


Czechoslovakia 27; Switzerland 10. 


Italy 4,562; Romania 4,436; West Ger- 
many 3,864. 


West Germany 648; Poland 486; 
Bulgaria 3 

SS eee 

est German 

8,001: U. SS.R. 2,015. T 

Italy 781; Romania 400. 

West Ge 666; Italy 231; Algeria 60. 

Germany 80; Kenya 62; Albania 


Al Malta. 
d 342; Spain 30; Switzerland 


East Germany 1,722; Italy 1,449; 
Hungary 3 


West German 16000 „513; Turkey 23,904; 


Kenya 16 

un 64, 885; Czechoslovakia 
En en 

est Germany ungary 

81,061; dnd 58,133 
All to Ira q. 
Iraq 2,058; U.S.S.R. 127. 
Hungary 23, 844; Austria 1,477. 
Italy 2,945; Romania 1 ,931. 


Austria 3; West Germany 1. 


West Germany 258,956; Turkey 
51,357; Romania 48, 867. 
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Table 2.— Yugoslavia: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodit 1983 1984 > 
RE Soitec Other (principal) 
INDUSTRIAL MINERALS —Continued 
Salt and bri nee 59 450 -- Italy 275; Iraq 63; Angola 25. 
Sodium compounds, n.e.s.: Carbonate, 
manufacture 15, 128 10,718 8 Italy 8, 917: France 1,801. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked _____ 84,514 46,398 _. Italy 25,440; Czechoslovakia 14,418. 
Worked. --------------- 15,051 19,322 320 West Germany 8,761; Austria 3, 852; 
| Czechoslovakia 2, 663. 
Dolomite, chiefly refractory- grade 32 106 -- Austria 94; Malta 12. 
Gravel and . We es 12,408 15,218 -- Italy 54 397; U.S. S. R. 13,013; 
Czechoslovakia 3,238. 
Quartz and quartzite 12,523 13,130 T CÓ Germany 1,337 ; Spain 3,728; 
y 1,022. 
Send other than metal-bearing . .... 13,206 18,031 TOT Greece 7,815; Italy 6,457; Albania 
Sulfur: a 
Elemental: 
Crude including native and 
byprodu ett (3) PST 
Colloidal, precipitated, sublimed . 110 mw 
Sulfuricacid...... 12,321 18,634 -— Bulgaria 11,471; Italy 7,090. 
Dee steatite, soapstone, pyrophyllite .... 944 2 ~- All to Austria. 
er: 
stad ah ates ts cen a tao hee 1,309 1,481 e AUMDA 406; Greece 280; Romania 
Slag and dross, not metal-bearing .. .. — 83,608 19,148 — Greece 18,233; Austria 405; Italy 261. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 160 591 _. Libya 543; U.S. 1 i 38. 
Carbon: Carbon black 306 122 Went German xtA 
Coal: Lignite including briquets — — — — — — 395,775 219,122 -- Austria 168,1 Italy 42,092. 
Coke and semicoke____________-- 16,226 101,042 x Romanis mania 56, 18050 Hungary 25,232; 
Peat including briquets and litter 1,934 5,281 -- Italy 5,261. 
Petroleum: 
Crude thousand 42-gallon barrels. — 8 RS 
Refinery products: 
Liquefied petroleum gas 
ANA 396 442 SE Italy 260; West Germany 130; Austria 
Gasoline do— 3,080 5,652 -— Netherlands 1,804; Italy 1,334; West 
Germany 1 1,061. 
Mineral jelly and wax . do- 61 43 West Germany 20; Italy 17. 
Kerosene and jet fuel do- 136 151 5 ri EU om 28; France 25; 
Distillate fuel oil do_ _ _ 629 1,182 Q) Netherlands 509; Austria 186; United 
Lubricant ....- da 579 1,062 * nura 572; West Germany 218; Italy 
Residual fuel oil... da- 8 a2 l 
Bitumen and other residues 
uci 969 1,557 -- Austria 742; Italy 572; Greece 218. 
Bituminous mixtures do. _ — — (è?) 4 -- Libya 3. 
Petroleum coke -- do- 19 17 — West Germany 12; Italy 5. 
NA Not available. 
1Table prepared by Jozef Plachy. 


ay include other precious metals. 
Lees than 1/2 unit. 
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Table 3.—Yugoslavia: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 


Oxides and hydroxides |... 
— a g alloys: 


Beryllium: Metal inclu alloys, all 
xu tlc rri as 


Ore ind concentrate 
Oxides and hydroxides 
Cobalt: Oxides and hydroxides .. — — - - _ - 
Columbium and tantalum: Metal includ- 
ing alloys, all forms, tantalum 
value, thousands 


Copper: 
"Matte ana speiss including cement 
coppe 


Iron and steel: 
pyrite thousand tons 


-o am a= ar ap ow ow ae an a = wo ar 


esium: ese including alloys: 
nwrought ___._~_.___. ___ _ 
Semimanufactures FCC 


See footnotes at end of table. 


1983 


158,761 
101,374 
37,537 
12,018 
$14 
202,819 
575 

27 


$325 


2,483 


$15,385 
695,163 


212,136 
429,549 
118,224 
3,978 
21.784 
55,176 
3,431 


6,537 
2,653 


10,740 
47 


1984 


441 
31,824 
18,870 


1,566 
181,452 


66,295 
1,754 


$17,036 
689,127 


173,552 
438,952 
130,064 
10,705 
32,303 
58,249 
11,998 


574 
4,310 


11,614 
68 


12 
ê) 


United 
States 


Sources, 1984 
Other (principal) 


Guinea 139,936; Greece 17,913; 
Australia 15,893. 

Guinea 81,091; Greece 28,062; 
Hungary 2,459. 


U.S.S.R. 30,400; Romania 2,592. 
U.S.S.R. 9,967; West Germany 1,187; 
Austria 1,019. 


Albania 131,174; U.S.S.R. 75,643; 
Turkey 66 684. 

U. S. S. R. 450; East Germany 136; 
West Germany 129. 

Netherlands 13; France 8. 


West Germany $197; Switzerland $22. 


All from Switzerland. 

aa an 213; Switzerland 200; Greece 

Zambia 14,412; Zaire 7,609; Poland 
2.392 


Poland 12,155; West Germany 1,720; 
Italy 1,587. 


Canada 528; U.S.S.R. 333; Brazil 302. 


U.S.S.R. 715,904; Czechoslovakia 
25,119; Bulgaria 22,968. 


ria 24,246; U.S.S.R. 15,804; 
ulgaria 15,147. 


20 Germany 609, Italy 500; France 


Austria $8,894; West German 
$3,989; United 

Czechoslovakia 291,287; U.S.S.R. 
198,397; Poland 49, 443. 


Czechoslovakia 34,364; U.S.S.R. 
29,092; Romania 29, 027. 

Czechoslovakia 110,7 10; Italy 74,743; 
Austria 62,167. 

Poland 46,975; West Germany 28,484; 
Czechoslovakia 15,327. 

Auera 5,030; U.S.S.R. 2,365; Poland 


,566. 
Czechoslovakia 18,450; Italy 3,527; 
Belgium-Luxembou 25. 
Austria 7, 366. 
West Germany 9,606; Czechoslovakia 


reheat 3,906; Bulgaria 573; Neth 
ustria 3 er- 
lands 240. 


Peru 3,733; Spain 3,000; France 2,182. 
tay 20; West Germany 18; U.S.S.R. 


West Germany 5; Switzerland 4. 
All from West Germany. 
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Table 3.— Yugoslavia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
i 1983 1984 A 
Commodity 1 1 705 Other (principal) 
METALS —Continued 
ese: 
Ore and concentrate, metallurgical- 
r 130,169 148,032 -- Republic d PU Africa 64,533; 
hana 48,288; U.S.S.R. 33,432. 
G %%ôö;—³⁰öA AAA nc 1.166 977 — West Germany 344 Belgium- 
Luxembourg 289: France 176. 
Mercury .------- 76-pound flasks_ .. 1,914 812 87 Spain SUMA 282; West Ger- 
many 
Tol enum: Metal including alloys, all 
iae shea eta NOLRACNSESS, dl nm 26 32 3) Hübgary 15; Austria 11; Netherlands 
Nickel: ' 
Matte and speiss 53 7 1 Australia 3; Austria 2. 
ee =o wine, alloys: 
J K (?) 1 _. All from Austria. 
UI CC 1,395 2,659 1 U. z S.R. 2, E ; Bulgaria 64; United 
Semimanufactures 1,192 844 3 et many 240; U.S.S.R. 232; 
y 
Platinum-group metals: Metals including 
alloys, unwrought and partly wrought 
value, thousands_ _ $2,001 $1,916 $1 France $869; U.S.S.R. $641; West Ger- 
many $145. 
Silver: Metal including alloys, unwrought 
and partly wrought |... do— $2,212 $3,117 $2 Spain $1,181; West Germany $760; 
115 Austria $402. 
99J9;§ö;ð—w) 8 (3) (3) zc All from Japan. 
Metal neang alloys: 
Unwrought ------------- 1,125 1,122 1 Malaysia 554; Bolivia 304; Indonesia 
Semimanufactures 164 70 (2) West Germany 32; Thailand 24; Italy 
Titanium: Oxides. .. . -------—- 775 763 1 West Germany 531; Italy 80; 
— Pre Belgium-Luxembourg 51. 
ee etal including alloys, 
Piet) toes eae TORNEO ME 29 36 (3) Hungary 15; France 5; Austria 4. 
5 Metal including alloys, all 
rl nce $2 E 
Zinc: 
Ore and concentrate... 29,382 26,913 EOS 5 12,044; Peru 2,851; 
y 2,060. 
Oxides --- 3,125 3,163 ME Austria 1,323; Czechoslovakia 1,160; 
West Germany 459. 
Metal NE d alloys: 
Unw rough 27,893 24,683 51 1 5,621; 1 Kingdom 4,127; 
Semimanufactures 844 3,031 8 8 2,830; Poland 131; 
Italy 22. 
Other: 
Ores and concentrates 56,444 50,517 RS OT ioe Chit ally West Germany 
Oxides and hydroxid es 1,074 1,090 5 west Germany 552; U.S.S.R. 145; 
Austria 103. 
Ashes and residues ga 1,268 _— All from Switzerland. 
Base metals including alloys, all forms 707 643 13 Netherlands 234; United Kingdom 
95; France 62. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
Oa et et E M 618 373 _. Poland 170; France 102; Italy 39. 
Artificial: Corundum _________ _ 1,588 2,125 6 Poland 1283; Austria 664; West Ger- 
many 77. 
Dust and powder of precious ana and semi: á 
precious stones 8 5 
81.134 31.215 $177 Br $481; Belgium-Luxembourg 
9 and polishing wheels and l 
BI ETC EREE 1,887 1,101 7 Auna 364; Italy 130; West Germany 
Asbestos, crudee 45,656 45,490 " U.S.S.R. 33,607; Republic of South 
Africa 6,7 Canada 4,101. 
Barite and wither ite 151 380 A Spain 336; Italy 24; West Germany 
Boron materials: T 
Crude natural borates 35,209 40,487 8,800 Turkey 30,622; West Germany 700. 
Oxides and acids 2, 650 115 wes France 79; West Germany 20; 


Belgium-Luxembourg 16. 
See footnotes at end of table. 
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Table 3.— Yugoslavia: Imports of selected mineral commodities! —Continued 


(Metric tons unlees otherwise specified) 


Sources, 1984 
Commodity 1983 1984 : "ng 
Mu Other (principal) 
INDUSTRIAL MINERALS —Continued 
Cement uoce Us: 943,451 261,800 — H 169,645; Czechoslovakia 
USSR $8,386. 
ENP IRR ET NE AIOE EAE ee MER IUS 3,073 4,028 TAM Austria 1 ,AT5; Italy 1,287; France 816. 
Clays, erude - -- -— —— 122,159 185, 829 3,888 Czechoslovakia 1.71 Hiresce 18,631; 
East Germany 11 
Cryolite and chiolite. . _ 900 1,253 -- Denmark 1,252. 
ond: 
Gem, not set or st 
alas: thousands $263 $389 -— Switserland $144; Belgium- 
Industrial stones do 3697 $1,265 PPS Belgium-Luxembourg $743; United 
: m $211; Ghana $122. 
Diatomite and other infusorial earth .. .. . 616 551 90 Italy 266; Austria 156. 
Feldspar, fluorspar, related materials 8,958 7,519 ki China 2,888; France 1,907; East Ger- 
many 1 
Fertilizer materials: 
de NOB aso oct a 100 516 -. USSR. 379; Italy 72; France 65. 
Manufactured 
Ammon ia 130,681 127,840 — H 58,932; Austria 33,043; 
Ni 813,873 460,355 U USSR BaH, H 122,172; 
itrogenounss , , e ungary 
Romania 60, 
Phosphatic ~~. -....__ _ 31,494 29,086 _. Tunisia 16,776; Romania 12,310. 
Potassic. -——-—----------- 543, 376 525, 792 2e A d 279,684; U.S.S.R. 
U and mixed 100,440 118,348 79,722 Romania 21,148; Tunisia 9,612. 
Graphite, natura ,003 2,220 Czechoslovakia 1,245; West Germany 
474; Austria 455. 
Gypsum and plaster... 16 18 1 West Germany 16. 

"ern E Mn WE te ee ON Hee 5 -- All from United 1 
Magnesium compounds 45,549 51,256 Greece 3281. West Germany 11,640; 
Mica: | 

Crude including splittings and waste _ 983 140 UN air Germany 70; France 40; India 
Worked including agglomerated split- : 
Fuhr... ome 115 99 áa Sa ia 24; Austria 21; Swit- 
zer . 
Phosphates, crude ___ thousand tons_ _ 1,802 1,488 Togo 509; Morocco 298; Jordan 283. 
5 n Iron oxides and 
FC 2,799 2,618 10 West Germany 670; U.S.S.R. 549; 
East Germany 318 
Potassium salts, crude ~~ m 121 — All from East hor 
Precious and semiprecious stones other 
than diamond: 
Natural!!! value, thousands. _ $91 $29 France $15; Austria $6. 
Synthetic do____ $264 $266 Austria 2 Czechoslovakia $58; 
United Kingdom $38. 
te, unroasted_______________ T 157 -— All from Austria. 
Salt and brine. - - -------------- 241,125 284,038 -- Romania 171,452; East Germany 
45,652; U.S.S.R. 35,315. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured ... 68,237 82,342 -- Romania 49 T Bulgaria 16,145; 
Poland 7, 452 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked _____ 2,137 1,001 — Austria rd East Germany 440; 
1 
Worked... ___ 49 SN y 44. 
Dolomite, chiefly refractory-grade .. 1,011 1,309 um Italy 1,159; West Germany 150. 
Gravel de rock cl 201 6,819 E Hungary 6,726; France 40. 
Limestone other than dimension ix 189 -— All from Italy. 
Quartz and quartzite 2,716 928 17 Ms Germany 836; United Kingdom 
Sand other than metal bearing 50,829 55,598 — H 17,776; Czechoslovakia 
13,471; West Germany 12,072. 
Sulfur: 
Elemental: 
Crude including native and 
byprodu et 121,581 115,905 15,827 Poland 94,002; West German 
. Colloidal, precipitated. sublimed _ 1,869 407 -- West stay ead 197; Italy 134) ba- 
Dioxide. -- ---------------—- 272 (3) (à Mainly from Netherlands. 
Sulfuric acicgdd 93,097 37,368 -- Hungary 23,824; East Germany 5,575; 


See footnotes at end of table. 


West Germany 4,698. 
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Table 3.— Yugoslavia: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
e gone Other (principal) 
INDUSTRIAL MINERALS —Continued 
Talc, steatite, soapstone, pyrophyllite 4,037 6,129 -- AEN 2,104; West Germany 1,440; 
y 983 
Other: 
TROPPI in eee 20,350 12,924 ur Bin 8,171; U.S.S.R. 2,628; Aus- 
Slag and dross, not metal- bearing 17,879 31,080 -- Italy 17, 982: Canada 13,078. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 157 678 130 Albania 500; East UT 81. 
n: Carbon black 30,866 23,246 72 ltaly 17,332; U.S.S.R. 4,306. 
Anthracite and bituminous 
thousand tons 4,005 3,613 535 U.S.S.R. 2,283; Poland 294; 
Czechoslovakia 270. 
Briquets of anthracite and bituminous 
QR. s co ecu do. _ __ 9 0 — All from Poland. 
Lignite including briquets do- 140 147 -.  USS.R. 121; East Germany 15; 
1 i1. 
Coke and semicoke ....— do... 21 37 -- Italy 25; West Germany 12. 
Gas, natural. million cubic feet 99,630 119,373 e All from U.S.S.R. 
Sak neu ing briquets and litter 8,351 9,432 _.~ U.S.S.R. 6,342; Hungary 2,926. 
etroleum: 
Crude. thousand 42-gallon barrels. . 69,835 72,553 TM gri i Libya 14,298; Algeria 
Refinery products: 5 l 
Liquefied petroleum gas Ua Y 
ee 1,216 1,091 — Bulgaria 400; West Germany 307. 
Gasoline do... 381 422 (3$ . Romania 197; West Germany 133. 
Mineral jelly and wax do- 18 17 West Germany 8; East Germany 3. 
Kerosene and jet fuel do 428 1,161 — Italy 640; Austria 176; Czechoslovak- 
Distillate fuel oil do_ ___ 1,904 234 5 U 8. 8. e West Germany 42; Hun- 
Lubricants _ -—----—— do- 561 481 1 Bulgaria 237; Italy 78; Hungary 72. 
Residual fuel oil. _ _ _ _ — do... 4,214 6,989 25. ug. 57 > .R. 4,209; Italy 551; Hungary 
Bitumen and other residues 
do 8 (3) a All from 5 
Bituminous mixtures. do- 2 (3) Mainly from Ital 
Petroleum co ke do- 511 629 435 U.S.S.R. 77, Norway 76; West Ger- 
many 30. 
1Table prepared by Jozef Plachy. 
WLess than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum.—In general, bauxite produc- 
ers had an uneventful year except for prob- 
lems created by the general economic condi- 
tions in the country. In Hercegovina, baux- 
ite mines near Mostar had a successful 
year. Bauxite production was 473,120 tons, 
4% higher than planned. The largest mine 
in the Mostar mining district was Posusje, 
which produced 247,473 tons, followed by 
the Listica Mine, with an output of 91,100 
tons, Stolac with 72,280 tons, and Citluk 
with 62,267 tons. At the Posusje Mine, 5 
million tons of new bauxite reserves was 
discovered, and two mines, Baturinka and 
Okrugli Breg, were developed. The alumina 
plant near Mostar received most of the 


bauxite from the Mostar Mines. Both the 
plant and the mines were operated by the 
Energoinvest enterprise of Sarajevo. BiH 
remained the largest producing areas of 
bauxite and alumina in the country. Ener- 
goinvest remained the enterprise with the 
largest output of bauxite and alumina 
through its control of the Vlasenica Mines 
and Zvornik alumina plant. Sibenik alumi- 
num smelter was the largest aluminum 
metal producer in the country. 

After several years of preparatory work, 
the management of the Unial enterprise, 
which operated alumina and aluminum 
plants in Kidricevo, Slovenia, announced 
that its primary aluminum facilities would 
be expanded and modernized. When the 
project is completed, production capacity of 
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aluminum should reach 70,000 tons, an 
increase of 24,000 tons over the present 
capacity. Total costs were reported at 24,500 
million dinars. Many Yugoslav enterprises 
financed this project. The expansion and 
modernization will be in two phases. From 
1986 to 1990, a new electrolytic plant, Elek- 
troliza C, will be built with an annual 
capacity of 35,000 tons of aluminum. The 
existing electrolytic plant, Elektroliza B, 
will be reconstructed, and its capacity will 
be increased to 35,000 tons of metal per 
year. Apparently, Elektroliza A will be 
closed. 

The second phase should start during 
1990 and end in 1996, when Elektroliza B 
will be closed, and the capacity of Elektro- 
liza C will increase to 70,000 tons of metal 
per year. At Industrija Aluminija Boris 
Kidric in Sibenik, Croatia, a plant for pro- 
duction of semis came on-stream in 1985. 
Annual capacity was 9,000 tons of thin 
strip, 6,000 tons of foil, and 2,000 tons of 
structural sheet. Davy McKee Corp. was the 
prime contractor for this project. An inter- 
national loan financed construction, equip- 
ment, and other needs. British credit pro- 
vided an equivalent of $40 million for Brit- 
ish equipment. Swiss banks provided about 
$10 million, and the United States share 
was $26 million in a Eurocurrency loan. 

Copper.—The management of the Maj- 
danpek open pit copper mine, near Maj- 
danpek in Serbia, awarded a contract to 
the Continental Conveyor and Equipment 
Co. Inc. of Winfield, Alabama, a subsidiary 
of B. F. Goodrich Inc. Continental will 
design, supply major components, and su- 
pervise construction of a high angle convey- 
or (HAC) in the pit, which will elevate 
crushed ore from the pit to a horizontal 
conveyor for moving it to the flotation 
plant. The HAC will be 2 meters wide and 
will have a lift of 93.5 meters. In addition, 
the system will carry minus 25-centimeter 
ore up a 35.5-degree incline at the rate of 
4,000 tons per hour. An upper belt at 
Majdanpek will be powered at 450 kilowatts 
and the lower at 2 by 450 kilowatts. The 
conveyor is designed to permit future instal- 
lation of a second conveyor to permit eleva- 
tion of ores from deeper parts of the pit. 

Reconstruction and modernization of the 
copper powder producing plant at Bor, Ser- 
bia, started in the fall. After completion, 
annual capacity of the plant will increase 
from 100 to 500 tons. Costs for this endeavor 
were reported at 150 million dinars. 

At Prijepolje, Serbia, development of a 
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mine and construction of a flotation plant, 
started during 1985, are to be completed in 
1987. The content of gold in the copper ore 
from the Prijepolje deposit was between 1.6 
and 1.8 grams per ton of ore. 

Gold.—Exploration was conducted in var- 
ious parts of the country. In Bosnia, near 
Fojnica, an old gold mine abandoned during 
1939 was reexamined. Positive results of 
tests to recover gold from the Fojnica mine 
dump indicated reopening was a possibility. 
In Serbia, state geologists discovered gold in 
primary deposits in the Jastrebac and Zeljin 
Mountains. In the same region, alluvial 
areas in the Zagroze, Krivaca, and Rasina 
streams contained gold. Preliminary results 
indicated that the primary ore contains 
about 5 grams of gold per ton of ore and the 
alluvial deposits about 1 gram of gold per 
cubic meter of sand. In some places, the 
alluvial deposits contained platinum. In 
addition, in the general area of Homolje 
Mountain and in the region of Miroc, Deli 
Jovan, Stara Planina Mountains, a region 
was found with significant quantities of 
gold. Geologists from the Geological Insti- 
tute (Geoloski Zavod) believe that the areas 
around Blagojev Kamen and Kladovo are 
the most promising. 

Iron Oxide.—The first plant for produc- 
tion of ferrous oxide started production at 
yearend 1985. The new facility, in Tomasic, 
near Prijedor, BiH, had a capacity to pro- 
duce 10,000 tons yearly of natural ferrous 
oxide pigments. Authorities expect to ex- 
port 3,000 tons per year. Total costs were 
reported at 800 million dinars. 

Iron and Steel.—Development of the 
Omarska opencast iron ore mine, part of the 
Ljubija mining complex near Prijedor op- 
erated by RMK Zenica, was completed and 
Omarska entered regular production in the 
fall of 1985 with a capacity of 1.7 million 
tons of concentrates per year, averaging 
52% iron. Ore reserves at Omarska were 
reported at 100 million tons with an aver- 
age metal content ranging between 30% 
and 49%. The Federal Republic of Ger- 
many, the U.S.S.R., and other European 
countries supplied mining and concentrat- 
ing equipment. The mine and concentrator 
employed about 700 persons. Investments 
totaled 26,000 million dinars, provided by 
steel producers from Bosnia, Croatia, Ser- 
bia, and Slovenia. When Omarska reaches 
its full capacity, imports of iron ore into 
Yugoslavia should end. 

The Institute for Exploration of Mineral 
Resources (Geozavod) of Belgrade announc- 
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ed discoveries of several iron ore deposits on 
slopes of the Jastrebac, Kukavica, and Pas- 
jaca Mountains in Serbia. Reserves of depos- 
its on Pasjaca and Jastrebac were reported 
to be 200 million tons, with an iron content 
between 5% and 40%, and averaging 15%. 
On Pasjaca Mountain, two ore bodies, 
Statovci and Zitni Potok, appeared most 
promising. On Jastrebac Mountain, the Lu- 
kin Potok and Mala Planina deposits were 
most attractive. Although the officials were 
optimistic about the discoveries, the low 
grade of the ore may be an impediment to a 
successful economic operation. 

Work on expansion of the Zenica Iron and 
Steel Works, the largest iron and steel 
works in Yugoslavia, in Zenica, BiH, contin- 
ued. When completed, Zenica’s steel capac-. 
ity will be increased from 2 to 2.6 million 
tons of steel per year. The expansion in- 
cludes construction of a 340,000-ton-per- 
year special steel plant. 

At the Jesenice Iron and Steel Works, in 
Jesenice, Slovenia, construction of a new 
steel plant, Celicana 2, followed the new 
schedule. All preliminary works, designing, 
and construction of buildings were complet- 
ed; the plant should start production in 
1987. Two years of delays in beginning of 
construction resulted in increasing total 
costs from 18,700 to 51,000 million dinars. 

Lead and Zinc.—Exploration for lead and 
zinc has been carried out in various parts of 
the country, mostly near existing mines. 
Near the Lece Mine, near Medvedja in 
Serbia, new reserves of about 2.5 million 
tons of lead-zinc-gold ore were measured. In 
Podvirovci, also in Serbia, a large deposit of 
lead-zinc ore was discovered. At Trepca 
Mines, near Titova Mitrovica, Serbia, no 
major increases of production were reported 
during 1985; the apparent slowdown was 
caused by delays in developing new mining 
sites at Didome, Meljanice, Rasane, and 
Zijace. During the year, Trepca produced 
about 700,000 tons of lead-zinc ore with an 
average content of 3.996 lead, 2.696 zinc, 
and about 62 grams of silver per ton. Trep- 
ca’s installations were closed by a I- day 
strike during August over a wage dispute. 
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Ammonia.—The Pancevo Chemical En- 
terprise of Pancevo, Vojvodina Province, in 
Serbia, announced completion of construc- 
tion of its new 300,000-ton-per-year plant, 
doubling ammonia capacity. 

Fluorspar.—Development of the first 
fluorspar mine in Yugoslavia, Ravanja, 
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near Krupanj, in western Serbia, continued. 
Financing was assured by the Republic of 
Slovenia, Enterprise Zorka of Sabac, and 
the operator, 26 September, of Krupanj. Ore 
sampling at Ravanja had indicated 28% 
fluorspar and 3.5% lead. Yugoslav authori- 
ties believe that when Ravanja reaches its 
full production capacity, imports of fluor- 
spar should end. 

Phosphate Rock.—Geologists concluded 
exploration of the Lisina phosphate deposit 
situated near Bosilegrad in eastern Serbia. 
Reportedly, Lisina, with 300 million tons of 
low-grade phosphate, is among the largest 
phosphate deposits in Europe. Authorities 
had not secured capital for development of 
Lisina at yearend, but apparently, the fer- 
tilizer producers would share in the total 
investment of the mine and flotation plant. 

Quartz.—The Ruse enterprise announced 
discovery of a quartz deposit near Ruse, 
Slovenia. Reports indicated reserves of 6 
million tons of quartz sand. Plans called for 
development of a 120,000-ton-per-year mine. 

Sodium Carbonate.—Development of the 
first natural sodium carbonate mine in 
Yugoslavia started near Gadzin Han in 
Zaplanje, an underdeveloped part of eastern 
Serbia. Reportedly, purity of reserves was 
99.8% of sodium carbonate, and the quanti- 
ty was defined as huge. According to plans, 
a fine grinding plant will be part of the 
project. When the plant becomes fully oper- 
ational, this facility should eliminate im- 
ports and have about 70% of its output free 
for export. | 

Sulfur.—A unit came on-stream for re- 
covery of sulfur from refinery gases of the 
petroleum refinery at Bosanski Brod oper- 
ated by the Energoinvest of Sarajevo. Dur- 
ing 1985, production was about 6,000 tons of 
sulfur. In 1986, the new facility should start 
producing at a rate of 11,000 tons of sulfur 
per year. The unit, constructed by Technip 
of France, was part of the Bosanski Brod 
refinery expansion started in 1978. Commis- 
sioning of the sulfur recovery installation 
was 4 years behind schedule. 


MINERAL FUELS 


Coal.—Exploration for coal was success- 
ful in various parts of the country. In 
Serbia, in the new lignite deposits, State 
geologists reported reserves of 300 million 
tons of low calorific value lignite. In the 
Zapadna Morava coal basin, Bajevac Mine 
reserves reportedly reached 100 million 
tons of lignite, and modernization of the 
mine started. At the closed Babusnica Mine 
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in eastern Serbia, an additional 15 million 
tons of bituminous coal reserves were dis- 
covered. Because some infrastructure is still 
usable, authorities were contemplating 
reopening the mine. 

In Montenegro, drilling confirmed exist- 
ence of a large lignite deposit between 
Plevlja and Bijelo Polje near Maoca, Mata- 
ruga, and Borove. Coal seams, 10 to 20 
meters thick, contained lignite with calorif- 
ic value of about 3,000 kilocalories. 

In Bosnia near Tuzla, on the slopes of the 
Majevica Mountain, preliminary results in- 
dicated existence of an anthracite deposit. 
Reportedly, this anthracite has good coking 
properties. RMK Zenica and the Boris Kid- 
ric enterprise of Lukavac agreed to finance 
further exploration. 

Development of the opencast Moscanica 
Mine situated near Zenica in BiH, contin- 
ued during 1985. When completed in 1993, 
the Moscanica Mine should produce 1.3 
million tons of coal annually. Moscanica 
coal has a calorific value of 5,000 kilocalo- 
ries, and reserves were reported at 60 mil- 
lion tons. 

The management slowed development of 
the 9-million-ton-per-year open pit mine 
Tamnava Zapad in Serbia because of fi- 
nancing difficulties resulting from the over- 
all Government austerity program. 

Phase one of the development of the 
Ugljevik opencast project, near Tuzla in 
BiH, was completed. Phase one consisted of 
a 1.7-million-ton-per-year opencast mine, 
Bogutovo Selo, and a nearby 300-megawatt 
power station. The deposit is irregular and 
has a number of faults. The coal seams at 
Bogutovo Selo lie between 30 and 200 me- 
ters below surface with a thickness ranging 
between 10 and 30 meters and an average 
dip of less than 20 degrees. The principal 
seam is not uniform and has intercalations 
of sterile materials that are sometimes 0.7 
meter thick. The overburden to coal ratio 
was about 7:1 in 1985. Overburden consists 
mostly of clay and clayey marls, which are 
soft. Nevertheless, there is also some chalky 
and hard limestone that has to be blasted. 
Mining equipment was mostly made in the 
Federal Republic of Germany; some equip- 
ment was made in the United States 
(trucks, unit rigs of 85 and 120 tons) and in 
the U.S.S.R. (draglines). A road connects 
Bogutovo Selo Mine with a crushing plant 
1.2 kilometers away. 

Petroleum and Natural Gas.—Difficulties 
in providing foreign currency for purchases 
of spare parts and equipment both slowed 
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down developments in the oil and gas sector 
and limited imports of crude oil. Petroleum 
refineries operated between 50% and 60% 
of their installed capacities, resulting in 
lesser exports of petroleum refinery prod- 
ucts. However, despite these difficulties, the 
petroleum industry managed to reverse the 
drop in domestic production recorded in 
past years. 

Exploration by the Naftagas of Novi Sad, 
Serbia, the second largest producer and 
processor of crude oil in the country, discov- 
ered oil in the Stig area near Pozarevac. À 
total of four positive wells were drilled. The 
discovery well was Babusnica 1. The Babus- 
nica 2, Brodarac, and Sirakovo 1 wells 
followed. The Brodarac well encountered 
oil-bearing formations at depths about 2,300 
meters. In the others, the depth of oil- 
bearing formations was at about 1,600 me- 
ters. The crude oil from formations in Stig 
is similar in composition and age to the oil 
from formations in Banat, north of Stig. 
With these four wells, Stig may become the 
first commercial crude oil producing region 
in Serbia proper. Efforts were made to 
secure funds for further exploration and 
development of oil production in the Stig 
region to bring the region into production 
by 1988. In Banat, the largest producing 
area in the Vojvodina part of Serbia, one 
oilfield and one gasfield were discovered in 
1985. The oilfield was near the city of 
Zrenjanin, and the gasfield was near the 
villages of Melenci and Jankov Most. After 
discovery of hydrocarbons in several explor- 
atory wells, work continued in the localities 
of Begejci, Hetin, Kumano, Nova Crnja, 
Tordi, Velike Livade, and Vojvoda Stepa to 
determine commercial possibilities. 

INA-Naftaplin, largest producer and pro- 
cessor of crude oil in Yugoslavia, continued 
preparations for offshore drilling south of 
Pula in the Adriatic, off the coast of Istria. 
Domestic imported natural gas increased its 
share in the total energy supply of the 
country. In recent years, imported gas 
has been from the U.S.S.R. To diversify 
future supplies of natural gas, the Govern- 
ment of Yugoslavia concluded an agree- 
ment with Algeria for deliveries of 700 
bilion cubic feet of natural gas over a 
period of 20 years. The existing pipeline 
system in Italy will be used to transport 
natural gas to Trieste. A spur from Trieste 
to the border of Yugoslavia and to the 
pipeline system in Yugoslavia will be built. 
Preliminary work on this spur reportedly 
Started at yearend. 


966 


The Macedonian Chamber of Economy 
has made preliminary arrangements to 
bring natural gas from the Soviet Union to 
Macedonia via Bulgaria. Plans call for 
building a pipeline system in Macedonia 
and connecting it with the pipeline system 
in Bulgaria. Quantities to be imported year- 
ly were not reported. 

The management of INA sold the new 
equipment for expansion of the Lendava 
Petroleum Refinery in Lendava, Slovenia, 
to China. The equipment was not needed 
since adequate petroleum capacity existed 
without expanding at Lendava. The equip- 
ment purchased for about $34 million 
brought $21 million or a loss of about $13 
million. 

Uranium.— Preliminary results of explo- 
ration for uranium indicated existence of a 
large uranium deposit at Slatka Reka near 
Leskovac in eastern Serbia. Production of 
uranium from imported phosphates was 
part of the research conducted in the labo- 
ratories of INA-Zagreb and in the Industrija 
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Hemijskih Proizvoda (IHPP), Prahovo, part 
of the RTB Bor in Serbia. INA and IHPP 
produced fertilizers from imported phos- 
phates. Reports indicated that both INA 
and IHPP developed their own systems for 
recovery of uranium from imported phos- 
phate. Providing that financing is assured, 
the Institut za Tehnologiju Nuklearnih Si- 
rovina (Institute for the Technology of Nu- 
clear Raw Materials) believes that Yugosla- 
via can successfully produce uranium con- 
centrates from the imported phosphate. 

During 1985, Yugoslavia decided to build 
four nuclear powerplants, and a debate 
ensued to determine which type of nuclear 
plant would be standard. Not all energy 
experts favored construction of nuclear 
plants in Yugoslavia for environmental, 
economic, and technical reasons. 


1Physical scientist, Division of International Minerals. 

The dinar (Din) is not convertible currency. A meaning- 
5 currency is 8 At yearend 
1985, the official exchange rate was 320Din = US$1.00. 


The Mineral Industry of Zaire 


By George A. Morgan! 


Output of major mineral commodities 
either increased or remained near full pro- 
duction capacity in 1985. Output increased 
for cobalt, silver, and zinc metal, all bypro- 
ducts of copper production. Diamond output 
was up by 1.7 million carats to a world 
record 20.2 million carats, or nearly 4 tons. 

Mining accounted for 20% of the gross 
domestic product (GDP) estimated at $5 
billion and about 86% of foreign exchange 
earnings. The GDP was up 2.5% and export 
revenues were $2.1 billion.* Zaire continued 
to seek new destinations for its mineral 
exports beyond its traditional customers 
Belgium and France. The reform of ex- 
change rates allowed companies with for- 
eign participation to transfer dividends 
abroad for the first time in a decade. 

La Générale des Carriéres et des Mines 
du Zaire (Gécamines), the country’s largest 


state-controlled mining company, planned a 
5-year investment program, which was de- 
signed to improve the company’s efficiency 
and the quality of copper, its main product. 
Gécamines had a positive cash flow and 
expected to provide most of the cost of over 
$700 million for the program. Other contrib- 
utors to the plan, mainly for covering for- 
eign currency requirements, included the 
European Economic Community, the Euro- 
pean Investment Bank, and the Interna- 
tional Bank for Reconstruction and Devel- 
opment (World Bank). Included in the pro- 
gram were spare parts and equipment pur- 
chases, a trolley assist system in the large 
open pits, and additional copper refining 
capacity at Luilu to refine blister copper 
currently being exported from the Lubum- 
bashi smelter. 


PRODUCTION AND TRADE 


Production facilities, which have not had 
refurbishing for many years, were either 
undergoing modernization or were being 
studied for upgrading. Among these were 
the sulfuric acid plant and the workshops of 
Gécamines at Shituru. Tin mining in the 
Kivu Region was being consolidated and 
efficiencies were realized in transportation. 

The World Bank was participating in a 
number of areas involving support infra- 
structure for Zaire. Among them was con- 
struction of the Ruzzi II hydroelectric com- 
plex by the Great Lakes International Elec- 
tricity Co., valued at $56 million, of which 
$45 million was supplied by the World 
Bank. 

Renovation of transport infrastructure 
was planned, including construction of a 


600-kilometer-long railroad linking [ebo 
with Kinshasa and parallel to the Kasai 
River. Its completion would allow continu- 
ous rail transport from the heart of mining 
in the Shaba Region to Zaire’s only seaports 
on the west coast via the Voie National, 
effectively bypassing the Kasai River route. 
A deepwater port at Banana has also been 
planned to relieve congestion at the Port of 
Matadi. 

Total exports in 1984 were 2.7 million 
tons valued at $1.6 billion. In terms of 
export value, the principal commodities ex- 
ported were copper, $544.4 million; crude 
petroleum, $330.7 million; cobalt, $207.3 
million; diamonds, $190.5 million; and 
coffee, $136.6 million. 
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Table 1.—Zaire: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
Commodity 1961 1982 1988 
METALS 
Cadmium, melterkrkr ~~~ 230 230 808 
Cobalt: 
Mine output, metal content 15,400 1 11,900 
iM ĩᷣͤ d 11,124 T5415 5,800 
Columbium-tantalum concentrate: 
5 kilograms... 80,000 160,000 51,800 
Columbium content da 721,900 716,200 718,800 
Tantalum content ease 122,400 718,800 714,900 
Mine output, metal content 655,100 619,000 686,500 
Blister and leach catho nent 8 480,400 47 479,100 
Refined 22a ek 151,800 175,000 227,291 
Gold? o ee te troy ounces... 765,160 760,783 192,980 
— — „ * 
8 thousand troy ounces. 2,580 1,751 1,288 
Mine output, metal content T2452 72,920 2,168 
, primary ___ 2222222222222 450 858 201 
Tungsten, output, metal content: 46 88 44 
Mine t, metal content _..._.._._ — 63,900 82,100 76,215 
Metal, , electrolytic ...---------— 57,600 64, 62,500 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand tons 494 541 518 
Diamond: 
Gem thousand carats. 1860 1308 
Industrial da 16.801 75,856 78,621 
Total eco Lu LL do... 77,1601 6,104 11,982 
LI PEN ee a es SS E NEE F108,825 106,998 
Stone, cue FFF thousand tona — 885 817 887 
acid 5 5 25,000 26, 86,000 
Saec u 142,900 146,400 159,964 
MINERAL FUELS AND RELATED MATERIALS | 
Coal, bituminou ss thousand tona. — 180 128 111 
Crude thousand 42-gallon barrels_ — 1,668 8,885 9,294 
Refinery ucts: 
E EE nn ee da 875 178 62 
Kerosene and jet fue! do_ . 289 182 42 
fuel oi] _._.____..__ do 498 82 105 
Residual fuel oil ...........- do 798 816 101 
Refinery fuel and losses do. - 180 4 84 
Total onn da 2,000 750 844 
"Revised. NA Not available. 


*Estimated. Preliminary. 
VTable includes data available through July 25, 1986. 


*Content of concentrate produced. 
*Excludes gold recovered from blister copper. 
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Table 2.—Zaire: Apparent exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1968 1984 
P room Other (principal) 
METALS i 
Aluminum: Ore and concentrate 2 85 _. All to West Germany. 
Beryllium: Ore and concentrate . — — — — — 8 me 
Bismuth: Metal including alloys, all : 
Cadmium: Metal including alloys, all ne 
F 205 171 8 Belgium-Luxembourg 151; West Ger- 
many 20. 
Motel — alloys, ali forms 4,988 1796 5221 Japan 1,408; West Germany 1.086 
Columbium and tantalum: m f j dd 
Ore and concentrate... 19 44 5 89. 
Ash and residue containing tantalum 199 81 es All to West Germany 
concentrate... — 91 69,640 ~- All to Japan. 
Matte and speiss including cement pe 
Ash and residue containing copper .. — 256 17 — Ali to West Germany. 
2 ĩðͤ EEEIEE QU: 626 1,569 ae Bogim aeons 928; West Ger- 
Unwrought_........____- $20,720 876,921 28,089 Belgium Luxembourg 218,368; West 
79,065. 
Semi manufacture 408 858 -—- Belgium Lurembourg 
Ore and concentrate 
value, thousands. .. =e $188 $188 
Waste and sweepings g do.. $205 ue 
— ae aine 5 2,218 1,046 Netherlands 660; West Germany 822. 
3 valie, thousanda-- | " | 
concen | 
| FT 629 19,704 — All to 
" s foore ME 27011 bin Belgium-Luxembourg 
alloys, unwrought and pes 
um value, - — $1,900 $1,900 
ad PETER NN RE ae $51 t 
Ore and concentrate* |... do $60 x 
and sweepings ———— — da- TM $16 _. All to Switserland. 
Metal including alloys, un t 
and partly wrought „ iod $633 $166 -— Yugoslavia $164. 
Ore and ox alloys, unwrought __ 1196 275 81 Ferre 7 ; West Germany 60 
5 ise s 59 41 _. United Kingdom 21; Japan 
— alloys: | 82,672 85,164 82,829 Republic of Korea 1,298; Japan 1,181 
Semimanufactures____________ 154 a mE 
INDUSTRIAL MINERALS 


es a et t vifo, thousands. mae #125399 $790 Belgium Luxembourg $124,656 


Industrial stones n 585 jana NIE 

Dust and powder thousand 1 149 921005 Ts n 87 
c R 1,256 E 

MINERAL TUES AND RELATED 
Petroleum: Crude 

42-gallon barrels. — 9,289 11,496 11,496 
prepared pt mach Woodson. Owing e lack af vailable official trade data table 

should not be talken ae a complete presen this country s mineral mineral exports. These rel di pw hee ake 


Peta 
May include waste and sweepings and platinum group metals. 
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Table 3.—Zaire: Apparent imports of selected mineral commodities! 
(Metric tons uniess otherwise specified) 


Sources, 1984 
1988 1984 
Commodity United Other (principal) 
METALS 
Aluminum: Metal incl 
— x am d c MEME ae 
oe ee S5 n5 210; 140. 
-— , : Hong Kong 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2,542 16,192 102 a T 12,618; West 
Universals, plates, sheets _ . __ — 19,225 24,997 UR Peri Lanea bauri 14,594; Japan 
Hoop and strip 1,198 2,618 __ West Germany 1,307; Belgium- 
Rails and accessories... 18,605 2665 Belgium Luxembourg 2,214; Nether- 
Wi c Se c 605 872 as n 686; Nether- 
N id i s epum Larembours ” 
Castings and forgings, rough — — — 1,459 8,485 10 nays ; Belgium-Luxembourg 
Lead: Metal including alloys: 
Unwrout 846 oe ium-Luxembourg 844. 
7 16 16 E All bum Belgie Le M urg. 
F 
thousands. .. $272 $2,589 — J 118; Switserland $162. 
Titanium: Oxides.. .. — 6 68 949 tom Belgium Laxembourg : 271 0 
many 74. 
INDUSTRIAL MINERALS 
crude ----------- ___. 325 531 -— All from Canada. 
3 F 1.260 8026 — Bal 8 
TFF 18 19 -— Italy 87; Belgium-Luxembourg 24; 
nited Kingdom 18. 
Diatomite and other infusorial earth _ _ — 249 25 18 West 12. 
SH DAP MENU UE DR SN eR EN 10 800 -- All from Belgium-Luxembourg 
Manufactured: EH 
Ammonia... ~~~. ~~~ 22 80 sa a 
Nitrogenous 18,858 1,894 — West Ger: Netherlands 
Phosphatic 16 418 All rots Belgium i 
Potassic._______________ 914 n Belgium Luxembourg 809; West Ger- 
Unspecified and mixed 6,558 9,826 8 Belgium-Laxembourg 4,880; Japan 
and plaster 22 _. All from Belgium- 
e c rM PE 1,188 8,142 PAR 1 um-Luxembourg 3, 187. 
FF 75 aw Belgium- Luxembourg. 
Salt and brin «4 881 185 d Belgium Luxembourg 181; West Ger- 
many 4. 
Sodium compounds, n.e.s.: Carbonate, 
—— J 761 1,580 AER mess ny 1,505; United King- 
Crude including native and by- 
ed ct Se ey ih Da 18 150 ias Se 87; West Ger- 
many LJ 
Colloidal, precipitated, sublimed — 1 1 -— All from Italy. 
Sulfuric acid. 3 179 556 i ium Losembourg 260; Nether 
Talc, steatite, soapstone, pyrophyllite . — 30 62 -- Belgium Lurembourg 46; West Ger- 
many 8; Italy 8. 


See footnotes at end of table. 
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Table 3.—Zaire: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1988 1984 
ee Other (principal) 
MINERAL TUMS AND RELATED 
Bk eee ee ee 764 202 ~- Netherlands 186; West Germany 36. 
Coke and semicoke... ..........- 708 1,018 Se Deporte 1,012; Portugal 
Crude. thousand 42-gallon barrels. .. 780 1,460 -- NA. 
8988 RET: da 1,298 48 traf Netherlands 40; Belgium- 
Mineral jelly and wan da- 9 6 $ West Germany 4; Deigium- 
Kerosene and jet fuel... do... 1394 98 3 Netherlands ; Argentina 1 
Lubricants __.______-do ___ 167 22 Belgium- gium Luxembourg 18; Nether 
0 da 607 @) _. All from Japan. 
m. do 1 8 West Germany 1; Italy 1 
Bituminous mixtures... da- 1 8 Ba um-Luxembourg 2. 
Petroleum eos Tm 8 44 FAN C 
eee Virginia A. Woodson. Owing to the lack of available official data published this table 
PE red xp carbo an cr resedit of arae adero rimi 8 from the 
trade statistics of individual trading 


COMMODITY REVIEW 


METALS 


Aluminum.—Aluzaire, formed in Novem- 
ber 1981 by the Government and a consor- 
tium of nine European and Japanese com- 
panies including Swiss Aluminium Ltd., to 
build a 200,000-ton-per-year aluminum 
smelter near Banana was dissolved early in 
1985. In September, the International Fi- 
nance Corp. approved credits valued at $400 
million for the Government of Zaire to help 
finance the smelter, which was still to be 
built near Banana, about 300 kilometers 
west of Kinshasa on the Zaire River. Power 
was to be drawn from the Inga hydroelectric 
facilities, which have excess electricity gen- 
erating capacity. 

Cobalt.—Output of refined metal increas- 
ed as Gécamines reactivated some existing 
electrolytic capacity. Stockpiled cobalt hy- 
droxide was rotated into production facili- 
ties at Kolwezi and Luilu for dissolution 
and electrodeposition as cathode. 

Cobalt sales were under the control of 
Gécamines Trading, which marketed met- 
als and ores through Afrimet Indussa Inc. 
in the United States. Afrimet Indussa was 
controlled by Sogem Corp., a subsidiary of 
Société Générale de Belgique SA. Sales of 
cobalt to Métallurgie Hoboken-Overpelt SA 
of Belgium, formerly on a toll basis, were 
sold outright under a 3-year agreement, 


"um helping to improve Gécamines' cash 
ow. 

Columbium and Tantalum.—The Société 
Miniére du Kivu (Somikivu), responsible for 
exploration, research, and development of 
columbite, tantalite, and pyrochlore min- 
eralization in Kivu Region, completed mill- 
ing and metallurgical tests on the Lueshe 
carbonatite deposit at yearend 1985. Somi- 
kivu, which required an electric power 
source to proceed with commercial produc- 
tion of pyrochlore, rejected a plan for con- 
struction of an independent hydroelectric 
plant at Rwindi, and instead opted for 
connection with the existing Bukavu-Goma 


high-tension powerline. 

Copper.—Gécamines, the main copper 
producer with capacity of about 470,000 
tons of copper per year, had 


output for 1984-85 at nearly full capacity. 
Programs to expand the production base 


were replaced by projects aimed at improv- 


ing the efficiency of Gécamines’ copper 
recovery and mining as well as 
improving the quality of the final product 
for export. The company’s new Kov Mine, 
an open pit operation in the eastern group 
of mines, produced 736,000 tons of ore in 
1985. About a 55% increase in output was 
planned for 1986. Production was shipped 
mainly to the Kolwezi concentrator for 
processing. 
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As part of its 5-year investment program, 
Gécamines expected to purchase a mobile 
crusher and conveyor system valued at 
about $87 million for use at the Kov Mine. 
Other projects to be affected by the program 
include changes in materials processing to 
improve recovery at the mills, upgrading 
the Kolwezi concentrator and the mainte- 
nance and repair shops at Shituru, and 
installation of a trolley assist for heavy 
trucks in the open pit mines. Modernization 
of the smelter at Lubumbashi, including 
installation of dust collectors, was under 


way. 

The Société de Développement Industriel 
et Miniére du Zaire (Sodimiza) continued to 
improve housing facilities for its personnel, 
as well as to dewater and develop the 
Kinsenda Mine. Sodimiza produced over 1 
million tons of ore in 1985, about 620,000 
tons from the Musoshi Mine and 380,000 
tons from the Kinsenda Mine. Ore grades 
were 2.3% and 5.8% copper, respectively, 
and averaged 3.6% copper overall. Concen- 
trate production was over 63,000 tons, grad- 
ing 51.6% copper, with copper recovery at 
about 90%. Concentrates were shipped to 
Zambia for smelting and refining. 

Gold.—A memorandum of understanding 
signed between the Government-owned Of- 
fice des Mines d’Or Kilo-Moto (Okimo) and 
Andrade-Guteriez S.A. of Brazil provided 
for development of the D7-Kanga deposit 
near Mongbualu in northeastern Zaire. In- 
vestment costs were put at $110 million for 
mine development and ore treatment. In 
conjunction with the D7-Kanga develop- 
ment project, the World Bank was consider- 
ing a rehabilitation plan for Okimo’s exist- 
ing facilities, as well as supporting road 
infrastructure, a drilling program, and 
topographic surveys for the project. Other 
gold deposits were to be studied further to 
support long-range plans for Okimo. Full- 
scale production for D7-Kanga was proposed 
at about 240,000 troy ounces per year. 
Reserves based on incomplete deposit 
studies were 1.9 million troy ounces. 

Manganese.—Entreprise  Miniére de 
Kisenge Manganese reportedly signed an 
agreement with Geomin of Romania for the 
production of electrolytic manganese diox- 
ide, and capacity was planned at 1,220 tons 
per year of manganese dioxide. 

Tin.—Mine production of tin increased 
for the second consecutive year owing main- 
ly to efforts by the principal producer, 
Société Minière et Industrielle de Kivu 
(Sominki) to restructure and consolidate its 
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production facilities and to assure a reserve 
of minable material through an ongoing 
exploration program. Sominki roduced 
transport delays by months by renting 
C-180 aircraft to fly nearly 9096 of its 
production from Kindu to Kinshasa, and to 
fly in provisions and replacement parts on 
the backhaul flights. Railroad transport 
was used from Kinshasa to Matadi. The re- 
maining 1096 of production was shipped 
through Bukavu, Kalundu, Kigoma, and 
Dars Es Salaam in Tanzania by way of rail, 
road, and water transport. 

Société Zairetain (Zairetain) experienced 
a rapid loss of detrital reserves and declin- 
ing output. The company was faced with 
large capital outlays to exploit unaltered 
pegmatite. The Government criticized the 
protocol signed in 1967 with Compagnie 
Geologique et Miniére des Ingenieurs et 
Industriels Belges (Geomines) of Belgium, 
which owned 5096 of Zairetain, owing to 
noncompliance of agreement provisions. 
Geomines reportedly declared 


bankruptcy 
in October 1985. 


Cement.—Six companies produced ce- 
ment or clinker in Zaire and had a total 
capacity of 895,000 tons per year. Actual 
production has been at about 5596 of capaci- 
ty, and exports were 168,408 tons in 1984. 
The Congo was the main export destination 
at 128,258 tons, followed by the Central 
African Republic, 24,741 tons, and Burundi, 
15,404 tons. Most of the cement for export 
was produced by the Société des Ciments du 
Zaire, the largest company with a capacity 
of 450,000 tons per year from two furnaces. 
As of July 1985, the price at Kinshasa for 
delivered bagged cement was $76 per 1-ton 
lot, or $8.18 per bag, and the official price 
for individual bags was $4.45. 

Diamond.—Diamond output, as indicated 
by sales, increased again and exceeded 20 
million carats for the first time. Actual 
output by the Société Miniére de Bakwanga 
(MIBA), the only licensed producer, increas- 
ed to 7.0 million carats compared with 6.9 
million carats in 1984. Sales by MIBA in 
these same time periods were 7.2 million 
carats and 6.9 million carats, respectively. 
Production by artisanal miners made up the 
largest portion of Zeire's total diamond 
output, and amounted to 12.4 million carats 
as reported by the Centre National d'Exper- 
tise (ONE). CNE data was based on sales of 
diamond by artisanal miners to 15 licensed 
buyers-counters, and to Gécamines Trading. 
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MIBA’s exclusive marketing agreement 
with Zaire-British Diamond Distributors 
Ltd. (Britmond) terminated at yearend 
1984. MIBA marketed its own production 
through the CNE for a 2% commission from 
January 1 until August 1985, when a new 2- 
year agreement was reached with Brit- 
mond, the latter agreeing to purchase pro- 
duction at an average price of $7.90 per 
carat. An amendment to this agreement in 
September replaced the average diamond 
price with a minimum guaranteed floor 
price of $7.90 per carat. The average price 
for diamond in 1985 was $8.17 per carat 
compared with $8.68 per carat in 1984. 

MIBA’S production gains were attributed 
to increased operational time of the treat- 
ment facilities from 55% in 1984 to 70% in 
1985; the inauguration of new scrapers in 
June; and the increased availability of a 
dredge from 48% in early 1984 to 63% at 
yearend. Total volume extracted was 6.5 
million cubic meters, of which 5 million 
cubic meters was waste. Average run-of- 
mine grade declined, owing to the working 
of lower grade deposits, to 4.19 carats per 
cubic meter from 5.14 carats per cubic 
meter. The principal deposits worked were 
Kanshi II and III, and massive kimberlite 
III. Since March, the washery at Dibindi 
has treated old plant tailings exclusively, 
recovering over 540,000 carats. 

Liberalization of diamond mining by the 
Government led to the opening of MIBA's 
exclusive zone to artisanal miners, with the 
exception of about 5,000 square kilometers 
surrounding installations and containing 
reserves vital to MIBA's future. MIBA re- 
tained the right to explore, research, and 
develop commercially any discovery in the 
opon zone in Kasai Region. Despite the 
availablity of additional areas opened to 
artisanal miners and the presence of a 500- 
member security force, illegal miners were 
scraping the high-grade areas in MIBA's 
remaining exclusive zone. 

Lime.—Calcaire, Chaux, Ciments, de 
Kakontwe, a division of Gécamines, was the 
sole producer of lime. The company had a 
capacity of 200,000 tons per year consisting 
of a 60,000-ton-per-year furnace and two 
70,000-ton-per-year furnaces. Only about 
50% of installed capacity has been utilized 
for a number of years. Output includes 
mainly quicklime and about 8,000 tons per 
year of hydrated lime. 

Phosphate.—The U.S.S.R. proposed de- 
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velopment of a phosphate deposit in the 
vicinity of Kisantu in Bas-Zaire Region. 


MINERAL FUELS 


Coal.—Gécamines exploited an opencast 
coal mine at Luena, Central Shaba. The 
coal was high in ash content and was used 
mainly by Gécamines, with some shipments 
made to nearby cement plants and to the 
Société Nationale des Chemins de Fer 
Zairois. Coal from the Lukuga Mine at 
Kabimba, in the northern Shaba Region, 
was shipped to the cement plant of Ciments- 
Lacs S.A.R.L. at Kalemie. The mine was on 
the concession given to Zairetain. 

Natural Gas.—Testing of the compress- 
ability of gas recoverod from beneath Lake 
Kivu commenced in November to determine 
its effectiveness as a motor vehicle fuel. 

Petroleum.—Production.—Annual out- 
put of crude petroleum continued to rise 
despite a brief reduction in offshore produc- 
tion during February and March 1985. 
Since 1982, all production has been export- 
ed, and imported crude oil was used for 
feedstock to the country's sole refinery at 
Muanda. 

An accord reached at the end of March 
1985 and retroactive to January 1, changed 
the ownership of the Zaire Gulf Oil Co., the 
country's major producer. Union Oil Co. of 
California (Unocal), of the United States, 
purchased the shares of the Belgium compa- 
ny Cometra Oil Co. in the Muanda Oil Co. 
and Soliza S.A.R.L., the latter controlling 
17.72% of Zaire Gulf Oil. Sale price was $30 
million plus an additional maximum of $10 
million based on future revenues generated 
by Muanda Oil. The new arrangement con- 
sisted of 40% Zaire Gulf Oil, 25.82% Tei- 
kaku Oil Co. of Japan, 20% Government of 
Zaire, and 14.10% Unocal. Oilfields in pro- 
duction offshore by Zaire Gulf Oil and their 
output, in barrels per day, were GCO, 641; 
Lukami, 3,031; Mobale, 23,190; Motaba, 3; 
and Mwambe, 117. Investment in explora- 
tion and development in 1984, the latest 
year available, was $22.1 million. 

The Société de Recherche et d’Exploi- 
tation du Pétrole du Zaire S.A.R.L. (Zairep), 
holding a 426-square-kilometer concession 
along the coast, has increased its production 
from 2,292 barrels per day in 1983 to 8,350 
barrels per day in the first quarter of 1985. 
Output for 1985 was about 3 million barrels 
compared with about 1.5 million for 1984. 
Zairep was owned by Petrofina (46.4%), 
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Shell Oil Co. (88.6%), and the Government 
of Zaire (15%). 

Zairep had a $8.6 million seismic study 
under way in 1985 and commenced drilling 
4 evaluation wells at a cost of $10 million 
and 32 development wells at a cost of $46.4 
million. The high number of wells, 56 in 
production by April 1985, was necessitated 
by the structure of the oil reservoir. The 
company was also constructing a gas com- 
pression unit for a gas reinjection system, a 
pipeline network to facilitate oil transport, 
and a topping unit. | 

Amoco Oil Co. concluded a contract with 
Zaire to begin preliminary oil exploration 
in Lake Tanganyika and the Ruzizi Plain. 
The company was to combine its program in 
Zaire with a similar one with Burundi in 
order to reduce costs. 

Entreprise Pétroliére du Zaire (PZ) was 
the exclusive importer of crude petroleum. 
PZ initiated an exploration program in the 
central basin with the aid of a Swiss compa- 
ny and the Japan National Oil Corp. 

Refining.—Refined product consumption 
fell to 4.6 million barrels in 1984, the latest 
year for which such data were available, 
and was estimated to have declined further 
in 1985. The decline was attributed to price 
increases effected in September 1983, as 
well as to a shortage of currency and 
imbalances in supply to various parts of the 
country. The Government abandoned a uni- 
form price system because of this imbalance 
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and adopted a reference price based on 
ports of importation. Consumption by prod- 


uct was as follows, in thousand 
Diesel ful 2,691 
§Ä˙%—³¹ſ 869 
Gesoline ocu Eum ee 668 
Residual fuel _...___ «44 434 
Refined product imports by product were 
as follows, in thousand barrels: 
LO meme ee un 
Gesoline_______________________ 108 
Lubricants _.._.___ ~~~ 156 
Aviation gas -.-_________________ 41 


Crude petroleum imports for processing 
at the Muanda refinery were about 1.3 
million barrels. Refining was by Société 
Zaire-Italienne de Raffinage S.A.R.L. Out- 
put was about 25% of the plant’s capacity of 
5.5 million barrels per year. The 


derne Wor Bank granted 225 million for 
the purchase of equipment to modernize the 
Muanda plant. A study valued at $900,000 
was under way to determine the possibility 
of economically i Zarian crude 
through the installation of secondary con- 
version units and the addition of a bitumen 
unit. 


The Mineral Industry of 


Zambia 


By Thomas O. Glover’ 


Copper and byproduct cobalt production 
continued to dominate the Zambian mining 
industry in 1985. Their combined valuation 
amounted to $426.5 million,? which repre- 
sented 92% of the total value of mineral 
production during the year. Other minerals 
of importance to the Zambian economy 
produced were cement, $7.6 million; coal, 
$6.9 million; lime, $5.5 million; and zinc, 
$9.6 million. The combined value of these 
four commodities was $29.6 million or 6% of 
the total mineral production value. 

Zambia was the world’s seventh largest 
producer of copper and the second largest 
producer of cobalt. Serious economic and 
financial difficulties remained, owing to the 
long-term depressed prices of copper. To 
avoid further financial problems, the Gov- 
ernment decided to devalue the local cur- 
rency (kwacha) in terms of foreign ex- 
change. Two reasons were given for deval- 
uation of the kwacha: to reduce in-country 
cost of copper production and to meet Inter- 
national Monetary Fund (IMF) demands, as 
a condition for special drawing rights. By 
decreasing the cost of copper production, 
sales of copper could be increased owing to 
lower copper prices. The devaluation was 


accomplished by auctioning off $6.5 million 
in foreign exchange on October 8, 1985. The 
value of the kwacha decreased 50% after 
the auction. Auctions were to be held each 
week to determine further exchange rates. 
IMF and Zambian officials had negotiated 
strong measures that were required to halt 
Zambia’s economic decline for over a year. 
The fall had been accelerated by falling 
production and prices of copper since 1982. 
The production of refined copper metal fell 
18% during a 3-year period and over 8% 
during 1985. 

Forty percent of Zambia's export receipts 
were absorbed by repayments of previous 
loans made by the IMF. The country’s debt 
to the IMF totaled more than $700 million. 
This dollar figure alone represented one- 
third of the amount that the fund had 
committed to all of east Africa. Owing to a 
severe oil shortage during mid-1985 caused 
by a shortage of foreign exchange, a $100 
million loan was granted to Zambia by a 
consortium of foreign banks. The loan cov- 
ered the purchase of 600,000 tons of crude 
oil and petroleum products. The 600,000 
tons of fuel were scheduled to be received 
over a 12-month period into 1986. 


PRODUCTION AND TRADE 


Zambia’s production of refined copper 
metal decreased by more than 8% in 1985, 
while the production of refined cobalt metal 
increased by over 25%. Copper ore milled in 
fiscal year (FY) 1985* decreased about 12% 
from that of FY 1984,* although the grade of 
ore remained about the same. Zambia Con- 


solidated Copper Mines Ltd.’s (ZCCM) pro- 
duction came from eight underground and 
two open pit mines at the company’s six 
operating divisions. 

A $9.5 million purchase of 70 load-haul- 
dump mining vehicles was made in 1985. 
The vehicles were scheduled for use in four 
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Table 1.—Zambia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity | 1981 1982 1983 1984P 1985P 
METALS 
Cobalt: 
Mine output, metal content of concentrate 4,000 3,251 3,199 4,620 5,800 
T Me e j T 2,570 2,446 2,407 8,472 4,359 
ins output: 
Total content of orte 697,943 720, 290 868,251 668,688 608,092 
Recoverable content of concentrate 588,000 567,800 574,507 7540,961 2542, 643 
Leaching (electrowon including that in 
— recoverable content 122,171 130,875 118975 134,377 3125,949 
Blister and anodes, Cu content es 560,565 584,680 *581,200 *525,000 *482,300 
Refined _ -—--—-------------------—- 560,446 584,613 575,423 521 87 1 479,446 
Gold o 8 troy ounces. . 10,545 13,439 10,160 12,185 1,909 
CCW. 1,434 797 715 595 984 
Mine output, metal content of ore 17,152 21,240 25,865 18,124 15,021 
Metal, smelter and refinedd]qdd _ 9,866 14,645 14,572 ` 8,825 8,873 
Selenium, recoverable content of: 
finery mudds kilograms_ .. €48,703 €42,668 642,752 €33,650 37,790 
Elemental, refined locally ) do— 23,929 22,453 22,051 217,355 219,490 
Silver thousand troy ounces. . 714 887 933 795 607 
JG ean er (8) 10 22 4 22 
inc: 
Mine output, metal content of ore 40,557 51,967 55,163 41,128 31,956 
Metal, smelter plus electrolytic. - - ---------- 33,298 39,186 37,882 29,177 22,766 
INDUSTRIAL MINERALS : 
Cement, hydraulic, - thousand tons. _ 144 154 155 241 316 
Clays, building, unspeci fiel! do- 28 27 9 5) 2 
Pd ð d ĩð 8 452 362 226 184 185 
9 kilograms.. 45,222 23,476 88,799 24,827 19,612 
Emerald... „ do- pou oM 17 ” 23 115 
Lime, hydraulic and quicklime — _ .... thousand tons 201 185 193 282 
Nitrogen: N content of ammoni 44 18.100 27,200 28, 100 28,386 14,500 
Sand, oonstructio nnn 276, 522 365, 437 182, 752 52,513 88,978 
ne: 
Limes tone thousand tons 499 427 511 916 702 
ql E (( ⁵ C M do... 4 9 10 17 18 
Miscellaneous (building) - -- 302,401 4,338,653 193,625 72,471 108,251 
Sulfur, elemental basis (produced as sulfuric acid): | 
From Friis eec ee SE 5 1,239 25,513 18,172 28,288 
From copper oreesss ~~~ 90,154 88, 870 €79,525 €79,000 €79,008 
CCC 90,159 85,109 105,033 7,172 107.296 
Tale ornare ede t rN Sar ae Ne A. 921 271 1,813 867 9,529 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous. ... _ thousand tons 521 604 453 510 471 
Petroleum refinery products: | | 
Gasoline thousand 42-gallon barrels_ _ 31,016 3870 
% Sos wü eee ee do 2950 2294 
Kerosene eee do | 2917 2198 
Distillate fuel oĩli do... NA NA NA 21,706 21,604 
Residual fuel oil do- $768 367 7 
e X ENS da- 260 251 
Refinery fuel and losses do- 2240 2258 
rr ee Se do~- NA NA NA 34,351 23,952 


*Estimated. Preliminary. NA Not available. 

1Table includes data available through July 22, 1986. 

*Data are for fiscal year ending Mar. 31 of that stated. 

Includes leach cathodes. 

primarily contained in blister copper and refinery muds. 

5For all practical purposes, Zambian output of crude lead and refined lead are regarded as equal; the latter is reported, 
and inasmuch as no impure lead is marketable, no attempt had been made to estimate the trivial difference between the 
two stages of processing. 

*Selenium output for fiscal year "rp de 31, includes elemental selenium recovered from exported renner muds 
by overseas refiners amounting to 24,774 kilograms in 1981, 20,215 kilograms in 1982, and 20,701 kilograms in 1983. 

end 75 and silver contained in blister copper and refinery muds. 

than unit. 
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underground copper mines on the Zambian 
copper belt. In addition to these vehicles, 
large dump trucks for the Nchanga open pit 
mine totaling $17.5 million were purchased. 
In addition to new truck procurement, the 
first stage of the Nchanga open pit trolley 
assist program was extended to include 33 
additional trucks. The equipment purchases 
were a part of the rehabilitation program 
scheduled to end in 1987. ZCCM’s new 
copper leaching plant at Nchanga was near- 
ing the completion stage in 1985. When 
completed, the plant was expected by ZCCM 


977 


to recover 520,000 tons of copper over a 15- 
year period. As part of the rehabilitation at 
the Nchanga open pit operation, two large 
blast-hole drill rigs were purchased for $3 


on. 
India’s Minerals and Metals Trading 
Corp. contracted to buy 27,000 tons of Zam- 
bia’s copper in 1985, which represented ap- 
proximately 50% of India’s domestic re- 
quirements. Other countries receiving 
Zambian copper were France, the Federal 
Republic of Germany, Italy, Japan, the 
United Kingdom, and the United States. 


COMMODITY REVIEW 


METALS 


Copper, Cobalt, Byproduct Gold, Seleni- 
um, and Silver.—ZCCM treated approxi- 
mately 25.7 million tons of ore in 1985 yield- 
ing about 542,643 tons of copper metal. Ore 
reserves, as published in the ZCCM Annual 
Report for FY 1985, were estimated at 13.53 
million tons of contained copper and about 
0.96 million tons of contained cobalt. Pro- 
duction of cobalt in 1985 exceeded the 1984 
output by over 25%. 

ZCCM’s largest copper producer contin- 
ued to be the Nchanga Div. The Nchanga 
open pit mine was the largest open pit 
copper mine in Zambia. In addition to the 
open pit, the division operated an under- 
ground mine at Nchanga and an open pit at 
Kansanshi. It also operated a metallurgical 
plant that included a conventional sulfide 
ore concentrator, a high-grade oxide concen- 
trator, a leach plant, and a tailings leach 
plant that was undergoing expansion. The 
operation at the Kansanshi open pit mine, 
176 kilometers northwest of Nchanga, was 
put under the Nchanga Div.'s control dur- 
ing 1985. Over 100,000 linear feet of explora- 
tion drilling was carried out at the Nchanga 
open pit to acquire information on the 
Chingola dolomite and also to evaluate the 
cobalt mineralization in the upper ore body. 
The production of primary copper from the 
Nchanga high-grade leach plant was ap- 
proximately 19% lower in FY 1985 from 
that produced in FY 1984 owing to the low 
grade of concentrate input. Cathode copper 
production at Nchanga decreased slightly 
owing to the shortage of essential mechani- 
cal spare parts, which caused production 
constraints. 

Kansanshi Mine, formerly a subsidiary of 
the Konkola Div., was transferred to the 


Nchanga Div. The mine produced a total of 
162,260 tons of ore at a grade of 5.62% 
copper. A total of 76,960 tons of the ore was 
transported to the Nchanga Mine for proc- 
essing. Nchanga Div.’s labor force number- 
ed 10,470 at yearend. 

The Mufulira Div. included the Mufulira 
Mine, one of the world’s largest under- 
ground copper mines, plus concentrating, 
smelting, and refining operations. Also a 
part of the division was the Ndola copper 
refinery, which included a precious metals 
recovery plant. This plant recovered gold, 
silver, and selenium from anode slimes 
produced at all ZCCM copper refineries. Ore 
production at the Mufulira Mine was less 
than the scheduled rate owing to insuffi- 
cient developed and drilled reserves. The 
shortage of available ore for mining result- 
ed from a combination of poor ground condi- 
tions related to increased rock stress and 
poor equipment availability. Mufulira Div.'s 
labor force numbered 8,902 at yearend. 

The Nkana Div. had the deepest under- 
ground copper mining operation in Zambia 
at 4,265 feet below the surface. Processing 
facilities included two concentrators, a co- 
balt plant, copper smelter and refinery, and 
a major sulfuric acid-producing facility. Ore 
deliveries were constrained by breakdowns 
in hoisting and in the crushing plant, plus 
poor availability of both diesel and air- 
powered loaders, locomotives, and raise bor- 
ers owing to shortages of spare parts and 
consumables. The cobalt plant showed an 
improved performance by producing more 
cobalt at a time when the grade of concen- 
trates was less than had been expected. 
Nkana Div.'s labor force numbered 11,658 
at yearend. 

The Luanshya Div. operated both the 


978 


Luanshya and Baluba underground mines. 
The Baluba Mine produced cobalt and cop- 
per, whereas the Luanshya Mine produced 
only copper. Production of ore at the 
Luanshya Mine decreased during 1985 as 
high-grade reserves were being worked out. 
The metallurgical plant consisted of the 
Baluba and Luanshya concentrators, which 
shared a common smelter, producing an- 
odes for refining at the Ndola copper refin- 
ery. Surface exploration drilling at both 
mines ceased in 1985; however, under- 
ground exploration drilling continued at 
both mines. Development advances and 
stope drilling results were less than plan- 
ned owing to shortages of essential spare 


parts and consumables. The projected rate 


of expansion at the Baluba Mine was not 
achieved in 1985. The Luanshya smelter 
treated Zairean concentrates along with 
ZCCM concentrates, producing 9,964 tons of 
cathodes from the Zairean concentrates. 
Luanshya Div.’s labor force numbered 8,854 
at yearend. 

The Kalulushi Div. operated both the 
Chibuluma and Chambishi underground 
mines. Both mines operated concentrators. 
The Chibuluma concentrator used differen- 
tial flotation for the recovery of copper and 
cobalt minerals. Development and stope 
drilling goals were not met at the Chibulu- 
ma Mine owing to shortages of spare parts 
and consumables. Both production and de- 
velopment performances at the Chambishi 


MINERALS YEARBOOK, 1985 


Mine were adversely affected by D 
underground loaders and rock drilling 
equipment. The condition of the equipment 
reflected the spare parts problem that exist- 
ed throughout most of ZCCM’s operations. 
Work on the Chambishi sulfuric acid plant 
was approximately 45% completed; howev- 
er, construction on the project moved slowly 
owing to late deliveries of certain construc- 
tion materials. Kalulushi Div.’s labor force 
numbered 5,384 at yearend. 

The Konkola Div.’s only mine was an 
underground operation and was also proba- 
bly one of the wettest mines in the world, 
pumping water at a rate of 65,700 gallons 
per minute. The division had a concentrator 
that produced copper concentrates from 
Konkola ore and cobalt concentrates from 
Nchanga cobalt ore. Development, stoping, 
and concentrator operations were also ad- 
versely affected by the shortage of gpare 
parts and consumables. Konkola Div.'s la- 
bor force numbered 5,395 at yearend. 

During 1985, there was major restructur- 
ing of ZCCM's operating divisions. As of 
April 1, the Chibuluma Mine was 
by the Nkana Div. and the Chambishi 
Mine, by the N changa Div. The Kalulushi 
Div.'s cobalt and acid plants were transfer- 
red to the Nkana Div., and the Ndola copper 
refinery was assigned to the Luanshya Div. 
from the Mufulura Div. Only six divisions 
remained. 


Table 2.—Zambia: Copper production and ore reserves of Zambia Consolidated Copper 
Mines Ltd., by mine! 


Ore milled and treated Ore reserves 
Copper 
ihe Co abl s sl Co 
Mi weig r ein weight pper 

Tm (thousand ade copper (thousand Stade ( 8 

metric (percent) concen- metric (percent) Pe 

tons) trate tons) 
(percent) 

BU ( ( ( eee 2,398 1.69 93.33 50,937 2.56 0.16 
Chambishi?_ __________________ 2,190 1.25 95.81 23,550 2.79 oe 
Chibuluma? __________-______- 635 2.34 89.49 8,755 8.85 23 
Kansanshi’___—-------------—- sa MEN e 4,017 2.84 — 
Konkolaà?. |... ------ 1,549 2.81 86.17 51,827 3.82 07 
Luanshya® ___________________ 2,873 1.29 95.88 41,909 2.42 m 
Nl ences 4,264 2.10 93.71 86,844 8.05 aie 
N J)) RLS MN NT 10,263 8.03 70.04 91,648 3.92 77 
(ß! - a S 3,794 1.55 90.00 81,682 2.38 14 
Total or average 27,966 2.23 81.12 440,569 3.07 84 


1Data shown are for fiscal year Apr. 1, 1984, through Mar. 31, 1985. 


Underground. 
n pit. 


Source: Zambia Consolidated Copper Mines Ltd. 1985 Annual Report (Apr. 1, 1984 to Mar. 31, 1985). 
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Lead, Zinc, and Byproduct Silver.—The 
Kabwe Div. of ZCCM operated the Kabwe 
lead-zinc mine, the Nampundwe copper- 
pyrite mine, and a concentrator, all north- 
east of the capital city, Lusaka. The Kabwe 
Mine first produced zinc in 1906 and was 
ZCCM’s oldest operating mine. In addition 
to zinc, the Kabwe Mine produced lead and 
byproduct silver in 1985. The metallurgical 
plants consisted of a concentrator, a leach- 
ing and electrolytic zinc plant, a Waelz kiln 
complex, a sinter plant, an Imperial smelt- 
ing furnace, and a lead refinery. The con- 
centrator produced copper and pyrite con- 
centrates from the Nampundwe Mine. The 
Kabwe Mine produced 158,621 tons of lead- 
zinc ore at grades of 10.2% and 22.8%, 
respectively. The average volume of water 
pumped from the Kabwe Mine was 8,400 
gallons per minute. 


INDUSTRIAL MINERALS 


Fertilizer Materials.—A team of techni- 
cians from Japan investigating phosphate 
deposits in Zambia discovered deposits of 
that mineral, and a feasibility study was 
made on the usage of the phosphate in the 
manufacture of fertilizers. A multimillion- 
dollar fertilizer plant at Kafue, owned by 
Nitrogen Chemicals of Zambia, was to un- 
dergo changes in design to make the plant 
financially viable. The plant was designed 
and erected by Kobe Steel Ltd. of Japan. 
Teams from the International Bank for 
Reconstruction and Development (World 
Bank) and the Federal Republic of Germany 
were studying ways to revamp the plant. 

Gem Stones (Amethyst, Emerald, and 
Tourmaline).—Amethyst, emerald, and 
tourmaline were produced in Zambia. Ame- 
thyst production decreased by 21% from 
that of 1984, while the production of emer- 
ald increased 400% during the same period. 
The production of tourmaline decreased 
from 460.43 kilograms in 1984 to 12.00 
kilograms i in 1985. Value of all gem stones 
produced in Zambia during 1985 was $1.57 
million, compared with $7.05 million in 
1984. The value of gem stones in terms of 
local currency (kwacha) increased over 
60%; however, the devaluation of the kwa- 
cha was so drastic in 1985 that in terms of 
dollars, the value decreased. 

Sulfur.—The Nampundwe Mine produc- 
ed 199,490 tons of copper-pyrite ore at 
grades of 0.8% copper and 13.2% sulfur. 
Production was below forecast levels owing 
to major mechanical problems with the sur- 


979 


face compressors. 


MINERAL FUELS 


Coal.—Production of coal at the Maamba 
Collieries decreased approximately 8% 
from that of 1984 to 471,114 tons. Owing to 
the devaluation of the kwacha and the 
production shortfall, the total value of coal 
sales decreased by over $6 million. In mid- 
1985, a 3-year expansion program was start- 
ed at the Maamba open pit coal mine in 
southern Zambia as the result of a $27 
million loan from the African Development 
Bank and the African Development Fund. 
The money was to be used by Zambia 
Engineering Services to buy quality control 
equipment and spare parts for the coal 
preparation plant, dump trucks, earth mov- 
ing machinery, electrical equipment, and 
lubricants. The expansion program plan 
was to increase production to 800,000 tons of 
washed coal per year by mid-1988. If the 
expansion program succeeds, Maamba 
would be able to resume exports to Malawi 
and Zaire. 

Petroleum.—Zambia was scheduled to be- 
gin a $4.1 million project to repair the 1,054- 
mile Tazama crude oil pipeline from Dar es 
Salaam, Tanzania, to the Ndola refinery in 
Zambia. A World Bank affiliate provided 
over 75% of the funding for the project. 
Tazama Pipeline Ltd. and the European 
Investment Bank provided the balance of 
the project funds. 

The Government of Zambia was schedul- 
ed to embark on a second phase of another 
multimillion-dollar search for petroleum. 
During the first phase, oil and natural gas 
have been prospected for in western Zam- 
bia, Kafue Basin, Luangwa Valley, Luano- 
Lukusahi Valley, and the Mweruwa-Ntipa 
area. The second phase would commence 
only when Zambia enacted a law enabling 
the Government legally to back its agree- 
ments with respect to oil. During the latter 
part of 1985, a bill was introduced in the 
Zambian parliament that would provide an 
equitable return to both Zambian and for- 
eign investors. If the proposed bill becomes 
law, it would establish a petroleum commit- 
tee to review applications from foreign 
firms before inviting them to participate in 
oil exploration and production. 


5 sentes Division of International Minerals. 

?Where Zambian kwachas (K) have been 
Sonverted io U. U.S. d dollars at the rate of K1 = US$0.17632. 

Fiscal year 1985, Apr. 1, 1984, to Mar. 31, 1985. 

*Fiscal year 1984, Apr. 1, 1983, to Mar. 31, 1984. 
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The Mineral Industry of 


Zimbabwe 


By Thomas O. Glover! 


In terms of basic production volume, 
Zimbabwe's mineral industry declined in 
1985. Total output was valued at $391 
million,* down approximately 26% from the 
1984 level. Although production decreased 
as a general rule in 1985, the value decrease 
was mostly caused by the devaluation of the 
Zimbabwean dollar against the U.S. dollar. 

Zimbabwe ended 1985 with a strong eco- 
nomic recovery. There was a 5.8% growth 
in gross domestic product (GDP), inflation 
was reduced to 10%, and the balance of 
payments surplus was increased. The GDP 
growth rate for 1986 was expected to attain 
a 2% to 3% growth, with the inflation rate 
returning to 2096 as it had been in 1984. 

Zimbabwe, with a debt service ratio of 
25%, continued to experience foreign ex- 
change difficulties. Owing to the strong 
economic growth rate in 1985, the Govern- 
ment moved to increase foreign exchange 
allocations by 30% during the second half of 
the year. The $620.4 million deficit created 


further economic problems. Despite high 
taxes and the Government's attempt to 
control subsidies, budget expenditures ex- 
ceeded revenues. 

Because a majority of Zimbabwe's mining 
firms were controlled by foreign interests, 
the Government was publicly committed to 
enlarging the stake of Zimbabweans in the 
country's production activities. Nationali- 
zation of private interests had been publicly 
rejected. The Government purchased a 4096 
equity interest in the coal mining operation 
of the Wankie Colliery Co. Ltd., which 
enabled the firm to finance a $5.6 million 
mine expansion program. International 
sales of Zimbabwe's minerals were con- 
trolled through the parastatal Mineral Mar- 
keting Corp. Despite Government participa- 
tion in various mining enterprises, the pri- 
vate sector remained the prime overseer of 
the Zimbabwe Iron and Steel Co. Ltd.'s 
(ZISCO) steel mill, which was the largest 
guch operation in southern Africa. 


PRODUCTION AND TRADE 


Production of Zimbabwe's major mineral 
commodities was generally down in 1985 
compared with that of 1984. In the metal 
commodities, beryl, chromite, cobalt, and 
iron ore production increased, while produc- 
tion of aluminum, antimony, columbium, 
copper, nickel, palladium, platinum, silver, 
tantalum, and tungsten decreased. Among 
the industrial mineral commodities, asbes- 
tos, feldspar, fire clay, limestone, lithium, 
quartz, and talc production increased, while 
output of barite, graphite, kaolin, magne- 
site, and mica decreased. Significant gains 
were made in production of beryl, feldspar, 
quartz, and talc, while significant losses 


were reported for barite, columbium, mica, 
palladium, platinum, tantalum, and tung- 
sten. Of all the mineral commodities pro- 
duced in Zimbabwe, six accounted for 86% 
of the total value of all minerals produced 
and sold—asbestos, coal, copper, chromite, 
gold, and nickel—and were valued at $337 
million. Gold production decreased slightly 
from that of 1984, yet it still remained the 
highest valued mineral, with total output at 
$150 million. The remaining five high value 
minerals were asbestos, $52 million; chro- 
mite, $21 million; coal, $41 million; copper, 
$21 million; and nickel, $46 million. 
Between 1982 and 1985, Zimbabwe 


981 


982 


achieved a significant turnaround in its 
trade account, moving from a deficit of $125 
million to a surplus of $186 million in 1985. 
In descending order of importance, Zim- 
babwe’s top three trading partners were the 
Republic of South Africa, the United King- 
dom, and the Federal Republic of Germany. 


The United States was Zimbabwe's fourth 
most important partner in 1984, 


trading 
importing $75.1 million from Zimbabwe 
while exporting $63.6 million into the coun- 


Austria Metall AG (Austria) and Alumin- 
ium Industries (Zimbabwe) to design, sup- 
000-ton- 


ply, erect, and commission a new 8, 
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per-year copper alloy plant and associated 
equipment. In addition to the plant, Austria 
Metall would guarantee Zimbabwe an over- 
Seas market for copper worth about 
$1.2 million in foreign exchange. The plant 
would also save Zimbabwe approximately 
$900,000 through import substitution. To- 
gether with projected export sales of 
$520,000 to nearby African countries, the 
total benefits would net Zimbabwe $2.65 


ZISCO, suspended 
Republic of South Africa after the Republic | 
of South Africa decided to replace quantita- 
tive controls on imports of products with a 
system of tariffs. 


Table 1.—Zimbabwe: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 


Aluminum: Bauxite, gross weicht!!! 
Antimony, mine output, metal content 


Iron and steel: 
Iron 


See footnotes at end of table. 


1981 1982 1983 1984” 1985” 
5,189 1,588 29,145 22,126 
145 206 148 194 
42 62 4 19 $8 
100 80 a se ui 
586 482 431 ATT 696 
100 100 78 og 100 
94 98 78 78 92 
45,000 96000 * 2,480 59,000 40,000 
6,800 5,400 910 Fg 850 6,000 
15,900 12,600 . #870 20,60 14,000 
24,588 24,698 21,600 24,000 21,570 
28,000 28,200 21,000 "28,000 20,670 
78,000 928,000 1,560 22,687 889 
$71 426 458 478 472 
1,096 837 926 927 1,100 
660 500 555 "555 660 
400 250 121 110 ae 
208012 178 15714 1/900 — 156000 
'NA 12,815 642 42,482 58,527 
211,072 194776 187,541 222127 211,571 
600 528 672 $91 2 
18,018 18,909 10,146 10,251 9,881 
12,000 12,200 9,150 9,100 8,928 
2.900 1,704 1,698 172 611 
5,200 2765 2.995 1,222 965 
7,500 4,469 4,088 1,994 1,576 
857 918 935 893 799 
1,600 1,660 1,700 "1,670 1,670 
1,157 1,197 1,234 1,210 1,207 
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Table 1.—Zimbabwe: Production of mineral commodities’ —Continued 
(Metric tons unless otherwise specified) 


METALS —Continued 
Tungsten, concentrate output: 
weight .----------- ———— 119 67 55 14 
Metal content: ————— 5² 115 129 10 
MINERALS 
Abrasives: Natural corundum. .----------r---- 1 8,714 5,120 m 
o ————— thousand = 251 198 153 100 178 
Barito bd asig- - thousand tona. - 688 576 580 NA Z 
tonite (montmorillonite) -------------- 78,408 490 68,097 NA 
lay. = nn 14,658 11,746 9,255 9,747 
Keolin.----------- —— 4,657 2, 410 1,850 1,104 
)) ĩͤ bv. 2,898 666 1,645 1,899 


22 — —— kilograma — NA NA 8 8 
Ürbife — c 2c cce odeepee creer recen 11,218 2207 8,000 12,994 10,450 
€ — —— m MR pi 258 180 
cc enni 60,194 60,660 071 21,642 
)) 88 1.406 861 644 911 
Nitrogen: N conten cable concent p 52 84 15 70 
k, marketable traten da- 122 122 *120 194 185 
— . p sand tona. 1,200 1,000 1,000 1,000 ae 
Pyrite, weicht thousand tons 65 58 57 57 
„„ cue do -- 142 669 4 108 
Limone ˙ A . 1,409 1,270 1,222 1,152 1,828 
e 
S content of pyrite- .-------------- do 2⁵ 2⁵ 24 2⁵ 2⁵ 
uct of coal and metallurgy ------ do. --- 5 5 5 5 5 
Dit apse 30 29 30 30 
Hie coii E TE uec e 386 210 551 285 491 
MINERAL FUELS AND RELATED MATERIALS 
bituminous. ------------ tons- — 2,867 2,169 8,431 3,110 120 
200 1 208 $590 8300 


egatimated. Preliminary. TRevised. NA Not available. 
Mabie includes data available through July 8, 1986. 


trates. 
— pure cathodes produced by elctrowinning in nickel proce 
Ober gem stones produced are as follows, in kilograms: 198]--beryl, 827, and chrysoberyl, 2; 1982—beryl, 1,080, and 


rough and ground ilica sand. 
TData represent ou t by the Wankie Colliery Co. Ltd. for years ing A 31 of that stated; additional output by the 
Redcliff plant of Zisco D ay total 250,000 metric tons per year of urgical coke and coke breeze. 


Table 2.—Zimbabwe: Apparent exports of selected mineral commodities' 


(Metric tons unless otherwise specified) " 
Destinations, 1984 
Commodity 1988 1984 : i 
Unie Other (principal) 
METALS 
Beryllium: Ore and concentrate O 17 18 18 
Cobalt: Metal including alloys, all forms - T1732 195 All to Norway. 
Columbium and tantalum: Metal in- 
cluding alloys, all forms, tantalum” 
2 $115 $97 8 NA. 
Copper a and speiss including cement 
copper - — 579 he Norway 500; West Corny 
Metal including alloys, unwrought"_ - 24,898 21,589 ee 1414 ;W 
Gold: Metal including alloys, unwrought 
and pertly t 
value, thousands $1,240 Y 
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Table 2.— Zimbabwe: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1964 
Commodi 1988 1984 i 
* ee Other (principal) 
METALS —Continued 
Iron and steel: Metal: 
IDEEN 8 NA 8,264 -. All to Republic of Korea. 
Pig iron, cast iron, related materials 144 250 -- NA 
Ferrochromium - -..-------- £167,783 144,998 41,828 uv 47,611; West Germany 
Ferrosilicochromium — — — ----- Fg 526 20,089 1,204 West Ge 8 9,161; Japan 
Unspecified 170,402 44,487 -- Italy 20,981; United Kingdom 
1 664; Belgium- Luzembourg 
8,728. 
Steel, primary form 286,268 2184134 -— Taiwan 26,751; Republic of 
i Korea 21,77 Ti. 
Bers, rods, angles, shapes, sections 3131,406 277,526 1,690 Mg ree T rii United King- 
U sheets _____ 7,061 Sa 
PAPET pel tae ea ap 1,486 8,842 -- NA. 
Rua ero di 16,070 -- NA. 
pes, fitting is 
Lithium: Ore and trate? ______ 16,172 28,805 -- NA. 
Matte and speiss __.__________ NA 3 — Al to Austria. 
Metal incl alloys: 
DEM MT ES ita T" 144; J. 48. 
Unwr out ole 7,748 2,855 Japan 2,269; Wast Germany 
Semimanufactures |... .....- E 12 — Austria 9; Portugal 2. 
Unspecified? |. 16,287 ue 
Waste and sweepings 
8 ec i "s NA $23 -- United Kingdom $17; Italy $6. 
un 
and dine utum $2,907 € 
Tin: including 
Unwrou htl — 628 296 Japan 221; West Germany 106. 
Unspecified 427 E 
Ore and concentrate 324 272 10 NA. 
Zinc: Metal including 
n een ee ere eR IS NER PER 2 — All to Thailand. 
nM CHR T 100 — All to Jordan. 
Precious metal scrap* 
Ores and m : 998 En Bali mbourg 237 
concentrate - ers . 
Ashes and residue e 39 — All to United Kingdom. 
INDUSTRIAL MINERALS 
iren n.e.s.: Grinding and polishing 
T —.———— 1161477 155.888 81 Japan 21 563; Wert Germany 
CC fa nae a te oe k 155 5568, 
ga P492; Italy 5,222. 
Cement? . 5 96,959 164,415 =2 
Diamond: Gem, n or strung 
thousands. .. 198 248 750 $10 NA. 
Graphite, natural r 29 720 12,848 72,315 Japan 530 
Magnesite, crude? _ value, thousanda . $544 $431 — NA. 
Precious and semi stones other 
than diamond: Natural do- 2833 $3,021 $765 Switzerland $2,006; West Ger- 
Stone, sand and gravel: 
i ion stone, worked NA 255 T Se 218; Swit- 
Gravel and crushed rock XN — All to United 103, Unite 
and i Lo ccc NA 177 Ion tanda 148; United King- 
Talc, steatite, ite 
1 $8 = 
Other: Crude .--—--------------- NA 1,655 —— All to West Germany. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: All grades including briquets* ___ 118,761 174,776 -- NA. 
Coke and semicoke? _____________ 185,272 102,286 -- NA 


Revised. NA Not available. 
FCC 


incl United N Nations 
otherwise 


sources, which 
official trade data of Zimbabwe. Unless 
partners. 


Meere tuae iba y es lack of official trade data published by Zimbabwe, this 
* tation of this country’s mineral export. These data hee been co ped tom 


ta published by partner 


5 


Potapiled from: trade statistice of individ 


*Central Statistical Office, Harare, Zimbabwe. Quarterly Digest of Statistics. Dec. 1985. 
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Table 3.—Zimbabwe: Apparent imports of selected mineral comniodities' 
(Metric tons unless otherwise specified) 


Sources, 1964 
1988 1984 
ä United Other (principal) 
METALS 
Oxides and 20 All from West Germany 
— — — | 
Unwrought. ...........- ae 98 _. All from Netherlands. 
. Semimanufactures 
value, thousands. F 396,349 3$5,849 $581 NA. 
Cobalt: Oxides and hydroxzides.. .. _ _ _ __ RAN 8 8 
ufactures dis 65 15 United Kingdom 43. 
— MN 
ERES RCM ae LAE NET RR zu 85 -— Italy 18; Sweden 17. 
Ferroalloys*___ value, thousands _ $1,888 NS 
Kon 88 ... . 4408s 44741 — NA 
Hoop and strip_ zoe ee AR T NE 42; United 
C : ae 
Rails and 
Wire ign i irs 148 United Kingdom 628; Italy 18. 
9 eee MEUS Ma m . 
value, thousands. _ 286 984 3$10,702 $831 NA. 
Manganese: Oxid 85 85 85 
A lt Rec I yea ee 102 8 — Denmark 2; United Kingdom 1. 
Ond c os 8 92 -- United Kingdom 77; Italy 15. 
— M - $200 225811 — NA 
INDUSTRIAL MINERALS 
. pumice, 
CFT -— 3 __ All from Italy. 
Artificial: Corundum .......... im 23 m P 
Grinding and polishing wheels and 
stones oa T 3$ 19 NA F 
Boron materials: Crude natural borates — m 898 = um-Luxembourg. 
Cement. ------------------— RES 55 a ut 1 dM italy dà 
Diamond: Gem, not set or 
carata. _ NA 66 -- Mainly from Taiwan. 
Fertiliser materials: Manufactured: 
Ammonia*____ value, thousanda__ $6,029 $6,666 -- NA. 
Nitrogenous.. ..-----------—--— ($) 5,770 _. All from Japan. 
rasan sp i ae NA 5,575 — All from West Germany. 
value, thousanda- Moa = fs 
5 “Tron oxides and ~~~ D 
— -= =~ Er v 6,071 E Do. 
D © 198 198 
Elemental: Crude inci 
8 dur uding native 
value, thousanda $1,248 $8,742 = 
ái. as ss ee 12 -- All from United Kingdom. 
Talc, steatite, soapstone, pyrophyllite . — NN 18 — All ; 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural! 8 54 ss A1 oai Uned Kingdon. 
Carbon blacec kk eres 257 68 Wes emen 105 nited 
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Table 3.—Zimbabwe: Apparent imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1964 
Commodity 1988 1984 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude. - value, thousanda. .. $61,798 NA 
Refinery 
42-gallon = Pe 44 
Mineral jelly and wax ..do..... 9 11 9 West Germany 5; United King 
Lubricant EE E da 2102 398 ®© NA. 
value, thousanda- $11,109 on 
"Tibe prepared by Virginia. Virginia A. Woodson. lack of official by Zimbabwe, this table 
should 3 8 rr prestation of is emi mineral ingots. Toews data havo ben compiled from 
el ende date of n Unions oti ia apecified, data aro cuz lad ftra trade bbs atis of intividual Grading 
*Central Statistical Office, Harare, Zimbabwe. Quarterly Digest of Statistics. Dec. 1985. 
*Unreported quantity valued at $8,964. 
9898S valued a yoyo 
98 at $1,798,000. 
Pare orte —— valued at E1701 000. 
"Less than 1/2 unit. 
COMMODITY REVIEW 
METALS which was 


Chromite.—Total production from Zim- 
babwe's two major chromite producers in- 
creased nearly 12.696 in 1985 over that of 
1984. Zimbabwe Alloys Ltd. yen th 


ing and Smelting Co. (ZIMASCO), a subsid- 
iary of Union Carbide Corp. of the United 
States, produced the bulk of the chromite 
from mines along the Great — 3 
CO, a Zimbabwe registerod com 

owned 40% by Union Carbide and 60% by 
Union Carbide Zimbabwe. 

Zimalloys operated five chrome ore 
mines, a quartz quarry, and a ferroalloy 
refinery during 1985. Four of the chrome 
ore mines—Caesar, Netherburn, Sutton, 
and Vanad—operated during 1984. The 
fifth, the Inyala Mine, commenced oper- 
ations in June 1985 after its rehabilitation 
costing $3.2 million was completed by Zim- 
alloys. Production levels for the Inyala were 
achieved on schedule during August. Work 
on the Netherburn Mine concentrator was 
completed during the latter part of 1985. 
Approximately 38% of Zimbabwean ferroal- 
loy production was produced by Zimalloys. 

ZIMASCO 


sales of approximately $135 million, all of 


Shurugwe, and purchased approximately 
5% of its requirements from small coopera- 
tive societies producing chrome ore on the 
Great Dyke. 

The chrome ore mines at Mutorashanga 
were determined to be uneconomical. Vari- 
ous actions were considered to put mining 
operations on an economic basis. One possi- 
bility considered was the placing of the 
operations in the hands of smaller mining 
cooperative societies. Approximately 1,600 
people were employed by the Mutorashanga 
Mine and the smaller operations supporting 
the larger mines. 

The Cambrai Mine at Lalapanzi employ- 
ed 570 people. A $5 million expansion pro- 
gram was under way at this mine with a 
planned doubling of production by yearend 
1987. The expenditure included $1 million 
in housing for the employees. 

In Shurugwe, 2,000 people were employed 
at the Peak, Railway Block, and Valley 
Mines. Approximately 70% of the Kwekwe 
smelter's ore requirements came from the 
Shurugwe complex. 

The ZIMASCO smelter at Kwekwe em- 
ployed approximately 1,000 people. The = 
ly other chrome smelter i in 
the Gwelo smelter owned by AMZIM. The 
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smelter was a six-furnace operation in 1985; 
however, only five were operative, as one 
was being repaired. 

ZIMASCO conducted a $500,000 annual 

exploration program in 1985. Exploration 
activities were focused on locating the 
downdip extensions of the known ore bod- 
ies at Shurugwe and seeking an unmined 
ore occurrence in the Shurugwe communal 
area approximately 30 kilometers east of 
Shurugwe. 
Cobalt.—Utilizing the Bindura Smelting 
and Refining Ltd. plant at Bindura, the 
Bindura Nickel Corp. Ltd. was Zimbabwe's 
sole producer of byproduct cobalt between 
late 1988 and September 1985. In late 1983, 
the Rio Tinto (Zambabwe) Ltd. (RTZ) base 
metals refinery at Eiffel Flats was closed 
following the shutdown of the Empress 
Mine. The refinery reopened on November 
17, 1985, after a new contract was signed to 
toll refine 10,500 tons per year of nickel- 
cobalt-copper pellets from the Selebi 
Phikwe Mine in Botswana. The new con- 
tract was scheduled to be in effect for a 
minimum of 10 years. The reopening of the 
Eiffel Flats refinery was responsible for a 
17.9% increase in 1985 output, which was 
expected to increase further in 1986. 

Copper.—Mangula Copper Mines chang- 
ed its corporate name in 1985 to Mhangura 
Copper Mines, and changed the brand name 
of its standard copper cathode to Mhangura 
from standard cathodes 
were not to be accepted for London Metals 
Exchange warranting after March 18, 1986. 

Mhangura Copper Mines continued to be 
the major copper producer in Zimbabwe. 
The company had its own smelter and 
refinery to produce copper cathodes. The 
refinery also produced a precious metals 
byproduct slime that contained gold, pala- 
dium, platinum, and silver. The slime 
accounted for 75% of Zimbabwe's silver 
production. 

Even though the Eiffel Flats refinery 
reopened in 1985, refined copper production 
decreased about 10% in Zimbabwe. Produc- 
tion of copper was expected to increase in 
Zimbabwe during 1986 if world market 
prices stabilized. The targeted operating 
level of the new operation at Eiffel Flats 
was scheduled to produce 4,800 tons of 
copper per year. 

Messina Ltd., which held controlling in- 
terests in both Mhangura Copper Mines and 
Lomangundi Smelting and Mining Co., 
agreed in September 1984 to sell all its 
mining assets to Zimbabwe Mining Develop- 
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ment Corp. (ZMDC). Messina's assets were 
taken over by ZMDC in November 1984. 

Gold.—The three largest producers of 
gold in Zimbabwe during 1985 were Falcon 
Mines PLC, Falconbridge Investments 
(Zimbabwe) (Pvt.) Ltd., and Coronation Syn- 
dicate Ltd. (Corsyn). The three major pro- 
ducers had eight gold mining operations: 
the Dalney Group of Mines, the Venice 
Group of Mines, and Olympus Consolidated 
Mines Ltd., operated by Falcon; the Blanket 
Mine and the Golden Kopje Mine, operated 
by Falconbridge; and the Arcturus Mine, 
the Mazowe Mine, and the Muriel Mine, 
operated by Corsyn. 

Falcon Mines showed a profit after taxes 
for the year ending March 31, 1985, of 
$5.535 million, of which $3.3 million was 
used for exponditures on mining assets. Two 
factors gave rise to the higher net profit— 
an increase in the average price for gold 
and the appreciation of the U.S. dollar over 
the Zimbabwean dollar. Production at the 
Dalny Group of Mines was interrupted by 
plant breakdowns, and milling rates were 
not met. Capital expenditures at the Dalny 
Group for shaft sinking and for the pur- 
chase of a ball mill were $1.755 million. 
Dalny's recovery rate was expected to be 
6.55 grams per ton of ore in 1985. Capital 
exponditures at the Venice Group of Mines 
included plant improvements, and the ac- 
quisition of land surrounding the mining 
areas. Venice's recovery rate was expected 
to be 4.39 grams per ton. Operations at 
Olympus Consolidated Mines Ltd. 's Dawn 
and Commoner Mines ceased, owing to fi- 
nancial losses. 

Falconbridge Investments produced gold 
through a wholly owned subeidiary at the 
Blanket and Golden Kopje Mines in Zim- 
babwe. Production from both mines was 
24,689 troy ounces. At the Blanket Mine, 
gold production totaled 17,418 troy ounces 
from milling 149,032 tons of ore, while the 
Golden Kopje produced 7,271 troy ounces of 
gold from milling 75,563 tons of ore. 

Corsyn produced gold from three oper- 
ating mines: Arcturus, Mazowe, and Muriel. 
The Arcturus Mine increased throughput of 
ore from 94,000 to 105,000 tons. Gold pro- 
duction from Arcturus increased from 
15,465 troy ounces in 1984 to 18,519 troy 
ounces in 1985. About 900 troy ounces of 
gold production came from the startup of 
new facilities in order to treat a deposit of 
weathered ore that was mined by opencast 
mining methods. Treatment of the surface 
ore was to be completed in 1986, after which 
the facility was scheduled to treat small 
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tonnages of underground ore. The Mazowe 
Mine produced 11,831 troy ounces of gold in 
1985. The life of the Mazowe Mine was to be 
extended as a result of payability found on 
the bottom levels of footwall ore bodies. The 
Muriel Mine produced 19,065 troy ounces of 
gold, slightly less than that produced in 
1984. The life of the Muriel Mine was 
regarded as limited, although underground 
exploration continued and small blocks of 
ore that were developed in 1985 offset deple- 
tion. 

Iron and Steel.—Production of iron ore in 
Zimbabwe in 1985 was 1.1 million tons, an 
18.7% increase over that produced in 1984. 
The increased output was due to an expan- 
sion of the Ripple Creek Mine, owned by 
ZISCO. Approximately 7896 of ZISCO's iron 
ore needs was produced at the Buchwa 
Mine, but open pit mining at Buchwa was 
reduced to one ore body, the Wost deposit. 
The steel mill at Redcliff was located 200 
kilometers north of the Buchwa Mine. The 
second source of iron ore for the Redcliff 
Steel mill was the open pit Ripple Creek 
Mine, only 15 kilometers from the steel 
mill. The development of Ripple Creek to 
produce the major portion of feed for a new 
sinter plant was still being planned. Deliv- 
eries of iron to the ZISCO mill from Buchwa 
contained 61.496 iron and 0.490 manganese, 
while deliveries from Ripple Creek contain- 
ed 48.7% iron and 7.8% manganese. The 
total mill feed averaged 58.6% iron and 
2.0% manganese. 

The ZISCO steel mill was scheduled for a 
rehabilitation program lasting from 1985 to 
1990 to streamline and upgrade many of its 
facilities at a projected cost of approximate- 
ly $194 million. The project envisaged the 
installation of a sinter plant, a four- or six- 
strand billet caster, and the development of 
iron ore reserves. It was also planned to 
upgrade the medium and light section mills 
and the bar rod mill Studies were also 
made to examine the possibility of con- 
structing a 100,000- to 200,000-ton-per-year 
plate mill. Unless new iron ore resources 
were developed in Zimbabwe by 1993, the 
current supplies were projected to be de- 
pleted. The ZISCO mill was estimated to 
produce approximately 850,000 tons of raw 
steel in 1985, with 85% destined for export. 
Major markets included China and Hong 
Kong. 

Nickel.—The official reopening of Em- 
press Nickel Mining Co.’s (ENMC) Eiffel 
Flats nickel smelter and refinery, which 
was closed in December 1982, took place on 
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November 17, 1985. ENMC was owned by 
RTZ. ENMC's refinery had been, prior to 
the 1982 closure, producing one of the three 
highest grade nickel products in the world. 
The refinery was forced to close owing to a 
depletion of copper-nickel ore reserves at 
the Empress Mine. The Empress Mine also 


ground rock movement caused by a minor 
earth tremor. In August 1984, Bamangwato 
Concessions Ltd. (BCL), operators of the 
Selebi Phikwe Mine in Botswana, offered to 
sell its nickel-copper matte to ENMC for use 
in its Eiffel Flats nickel operation in Zim- 
babwe. Negotiations were held between 
BCL, ENMC, and Centametall AG, under 
which an agreement was made that ENMC 
would toll refine 10,500 tons of matte annu- 
ally for Centametall. The agreement was 
scheduled to run 10 years. The refinery's 
targeted operating level was set at 4,800 
tons of copper per year and 4,300 tons of 
nickel per year. 

Refined nickel metal production decreas- 
ed by 8.596 in 1985 to 9,881 tons, compared 
with 1984 production, with the Eiffel Flats 
nickel smelter and refinery, and Bindura 
Nickel’s smelting and refining plant at 
Bindura both in operation. 

Tin.—Tin production from the Kamativi 
Tin Mines Ltd. smelter in northwest Zim- 
babwe remained constant through 1984 and 
1985 at approximately 1,200 tons of metal. 
The mine, smelter, and refinery was 9196 
owned by the Industrial Development Corp. 
(IDC) of Zimbabwe and was largely Govern- 
ment controlled. Ownership of the tin com- 
plex was scheduled to be transferred from 
IDC to ZMDC. 

The Kamativi Mine produced approxi- 
mately 1 million tons of cassiterite ore per 
year. Ore was crushed and gravity sepa- 
rated before smelting. Zimbabwe did not 
belong to the International Tin Council 
because the country's production was con- 
siderod too small to justify membership. 


Asbestos.—Zimbabwe produced 5% more 
asbestos in 1985 than in 1984; however, the 
income from sales decreased by $12.6 mil 
lion owing to foreign exchange rates and 
other marketing conditions. Value of the 
output was $52.5 million. Asbestos, in terms 
of value, ranked second only to gold in the 
country. 

Zimbabwe exported its asbestos to over 52 
countries, with the main customers being in 
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the Middle East and Asia. Most exports 
were in the form of fibers; however, 
Zimbabwe hoped eventually to establish a 
spinning plant. By yearend 1985, approxi- 
mately 84,000 tons of material was stockpil- 
ed. Although the asbestos market and 
prices remained in a state of depression, 
both new mills at Zvishavane and Mashava 
were running at full capacity and sales of 
fiber were slightly above those of 1984. 

Lithium.—Bikita Minerals (Pvt.) Ltd. was 
Zimbabwe's only producer and exporter of 
lithium-related minerals, which were used 
primarily as feedstock for the ceramics 
industry. During 1985, lithium mineral ex- 
ports of approximately 27,000 tons earned 
almost $6.2 million in foreign exchange, 
compared with 22,000 tons and $5.56 million 
in 1984. Regional markets included Western 
Europe, the Far East, and the United 
States. The company was planning to install 
a heavy-media separation plant along with 
a new grinding mill that was expected to 
improve recovery, lower the production 
cost, extend the life of the mine, and in- 
crease output. In 1986, Bikita expected to 
export approximately 6,000 tons of lithium 
minerals to the United States, an amount 
equal to that exported to the United States 
in 1985. 

At Bikita, the ore was quarried either 
from the Bikita quarry or from the adjoin- 
ing Al Hayat quarry. Although there were 
other known lithium deposits in Zimbabwe, 
the Bikita deposit was the highest quality 
mine of its type in the world. The only other 
comparable mine was the Bernic Lake Mine 
in Manitoba, Canada, owned by the Tanta- 
lum Mining Corp. of Canada. 


MINERAL FUELS 


Coal.—Wankie Colliery, a subsidiary of 
AMZIM, was the only coal producer in 
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Zimbabwe in 1985. Coal production was 
fourth in value of all mining operations. 
The total value of the 3.1 million tons mined 
was $41.5 million or $13.39 per ton at the 
mine. In 1984, production was 3.1 million 
tons with a total value of $47 million, which 
amounted to $15.16 per ton at the mine, an 
11.7% decrease in 1 year in the price per 
ton. Wankie Colliery, therefore, had reduc- 
ed profits during the first 6 months of 1985. 
The Government of Zimbabwe approved an 
increase in domestic coal and coke prices, 
effective October 1, 1985, to counteract the 
roduced profits. 

Zimbabwe's coal reserves were estimated 
to be 80 billion tons. The reserves were 
situated in the Zambezi Basin and in the 
Sabi-Limpopo Basin. Only one area was 
being mined in the Zambezi Basin. Roughly 
5096 of the coal produced in Zimbabwe was 
Steam coal, and 4096 was metallurgical coal. 
Approximately 1096 was lost in the coal 
cleaning process. Roughly one-third of the 
coal produced in Zimbabwe was from under- 
ground mines, with the balance from open 
pit mines. 

Petroleum.—The country was totally reli- 
ant on refined product imports. Most were 
pipelined from the Port of Biera in Mozam- 
bique to Umtali in Zimbabwe. Smaller 
amounts of refined products were transport- 
ed by tank truck from the Republic of South 
Africa. Zimbabwe was seeking to increase 
ethanol production from farm products and 
increase the proportion of ethanol in gaso- 
line in order to reduce its petroleum im- 
ports. The new project would include the 
construction of a $240 million facility in 
southeast Zimbabwe. 


1Physical scientist, Division of International Minerals. 
necessary, values have been converted from 
Zimbabwean dollars (Z$) to U.S. dollars at the rate of 
Z$1.61 = US$1.00. 
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Cameroon’s mineral industry continued 
to be dominated by crude petroleum. The 
economic development of the country de- 
pended on the production and export of 
crude oil. Output was estimated to be 49 
million barrels in 1985 compared with 56 
million barrels in 1984 and 47 million bar- 
rels in 1983. The country’s only refinery 
consumed approximately 12% of the daily 
preduction of crude oil while operating at 
slightly over 50% capacity. The refinery 
output, however, supplied the domestic 
need for motor fuel and heating oils. 

Cameroon’s economic prospects were 
heavily dependent on the oil sector, which 
had been responsible for the recent strong 
growth in the economy. The country con- 
sistently sought to avoid the problems asso- 
ciated with an overdependence on oil and 
followed a relatively broad-based develop- 
ment strategy, using oil revenues to sustain 
and encourage growth in other sectors. 
Approximately 75% of the gross domestic 
product (GDP) was attributed to the miner- 
al industry in some form. GDP growth was 
approximately 6.5% during 1985. 

Government policies toward industry fea- 
tured extensive tax and financing incen- 


tives, minor state participation, decentrali- 
zation away from Yaoundé and Douala, and 
the encouragement of smaller ventures. 

An estimated 1 billion tons of bauxite was 
located in northern Cameroon, but develop- 
ment was expected to be impeded by the 
remoteness of the deposit and an inade- 
quate infrastructure. A joint venture com- 
pany, composed of the Cameroon Govern- 
ment and aluminum concerns in free mar- 
ket economy countries, set up an operation 
to promote the exploitation. The aluminum 
smelter at Edéa used alumina imported 
from Guinea. Despite the expansion of the 
smelter and plant, other problems were 
encountered that retarded aluminum pro- 
duction. 

Cameroon had a variety of other mineral 
resources including notably iron ore, but 
very little exploitation had taken place. 
Other mineral investigations have also indi- 
cated the presence of copper, diamond, gold, 
kyanite, nickel, rutile, and uranium. The 
study of the Kribi iron ore deposit by 
Société d’Etudes de Fer Du Cameroun con- 
firmed that exploitation of the Kribi deposit 
would be feasible only if untapped natural 
gas was used as an energy source to produce 
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iron and steel products and then, only if the 
demand for iron and steel products increas- 
ed. 

The Cameroon Government had permit- 
ted France’s parastatal Bureau de Re- 
cherches Géologiques et Miniéres (BRGM) 
and the La Source Group to evaluate miner- 
al potential in the Wum Banyo region. La 
Source was to study the overall mineral 
potential in a 21,500-square-kilometer area 
that includes occurrences of gold, tin, tita- 
nium, and tungsten. BRGM was scheduled 
to explore only the tin potential around 
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Mayo Darle where a tin ore deposit was 
being worked by artisans. 

U.S. trade with Cameroon fell in 1985 as 
the United States cut its imports of Came- 
roonian oil in half. U.S. exports to Came- 
roon grew modestly to $68.4 million,? while 
imports from Cameroon dropped by 55% to 
$338 million. The Government of Cameroon 
and the United States have been active in 
facilitating trade between the two coun- 
tries. In November 1985, Cameroon held a 
trade and investment meeting with the 
United States. 


Table 1.—Other countries of Central Africa: Production of mineral commodities! 


Country? and commodity? 1981 1982 1988 1984P 1985? 
| CAMEROON 
Aluminum metal, primary. ...— metric tons _ 765,400 778,900 77,400 73,100 86,296 
Cement, hydraulic 737% he RON do e516, 000 530,000 610,000 NA NA 
Gold, mine output, metal content _ troy ounces. . 316 136 261 *250 215 
Petroleum, crude .. thousand 42-gallon barrels 82,000 r. 635,000 41,000 *56,000 *49,000 
a 171. ̃ ͤ ERE metric tons 53,025 81,028 NA NA 95,700 
tone: 
Limestone. _ ~~~... - do_ _ 66,625 83,379 50,675 NA 78,800 
l cocan ee a eA Ween Pee do- NA NA NA 251,600 504 
Tin ore and concentrate: 
Gross weight da- T21 *15 NA 14 18 
Metal content do... T14 *10 NA *10 *10 
CENTRAL AFRICAN REPUBLIC 
Diamond: 
JJ; carats — 208, 903 1185,573 229, 681 235, 589 189,545 
Industrial stones do... *103,000 791,000 65,677 101,562 87,452 
Total. a fa ht da e311, 903 276,573 295,358 337,151 276,997 
„ hh a troy ounces. _ ; 1,000 2,492 6,953 6,083 
CHAD 
Sodium carbonate, natural (natron), slabs 
(plaques), broken metric tons 5,000 $5,000 NA NA NA 
CONGO 
Cement, hydraulic — do 49,298 39,242 15,084 NA NA 
Copper, deg output, metal content do... 245 149 85 NA NA 
„na 
Gros -------—- million cubic feet 13,000 13,000 13,000 NA NA 
Markete·eecclcckc4!„d ____ a 350 850 350 NA NA 
Gold, mine output, metal content _ troy ounces. _ 48 88 267 101 150 
p mine output, metal content mese tone = 7,682 4,095 4,000 1985 NA 
Se a a le NEE N — x x eh : 
Petroleum, crude .. thousand 42-gallon barrels. _ 80,860 33,000 40,271 44,911 48,564 
Zinc, mine output, metal content® _ metric tons 3,000 3,000 3,000 72/180 NA 


*Estimated. Preliminary. "Revised. NA Not available. 

Includes data available through July 7, 1986. 

In addition to the countries listed, Equatorial Guinea and São Tomé e Princi 
presumably produce modest quantities of a variety of crude construction materials clay 
may produce minor amounts of other min commodities (most notabl e, and but 3 is not 
reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 

a Gnd gravel, nd nx) Fab are Motard bak NUI Ie aoe ONE r aa oe 
san gravel, an ut ou is not re uantitatively, and a 
information is inadequate to sd rper deri estimates of output oe ET 3 á 

“Includes imported clinker. 


, covered textually in this chapter, 
sand TUS and stone) 1 


le 
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Table 2.—Cameroon: Exports of selected mineral commodities! 
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(Metric tons unless otherwise specified) 
Destinations, 1983 
Commodity 1982 1983 Mm 
Aluminum: Metal including alloys, all 
Mo onn 8 67,133 62,000 —~— Mainly to Japan. 
OMM mE 1,846 NA NA 
Gas, natural: Gaseous | 
thousand cubic feet 42 2,217 NA NA. 
Petroleum: 
Crude. thousand 42-gallon barrels. — 18,477 14,972 1,526 France 4,405; Notherlands 2,441. 
Refinery ucts: 
Gasoline _42-gallon barrels. . 1,619 6,188 
Mineral jelly and wax ...do. — — — 825 220 
Kerosene and jet fuel da 262 8,046 
Distillate fuel oil do- 175 2,603 = 
Lubricants |... ....- do... 6,3517 8,064 
Nonlubricating oils _ .. - do- 291 385 
Residual fuel oli do... 814 EUM 
Bituminous mi --do 2,126 E 
NA Not available. 


iTable prepared by Virginia A. Woodson. 


Table 3.—Cameroon: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1982 1983 
Aluminum: Oxides and hydroxides. _ __ 2222222222222 222 cL 22 73,717 154,201 
| RONDA I ATE ³ÜAA ³¹Ü¹oäi0qſſſſſdſſſdſddddddſdſ M M mw E NER 186,114 632,323 
ie ³ dd eei adeste ed ,853 10,929 
ou nure Gaseous. —  — --------------- eee 888 thousand cubic feet vts 58 
ypsum plaster JJ ³ĩ—AW yd 86 ; 36,892 
Gasolie x AAAdꝙdqdꝙꝙ r A 8 42-gallon berrela . 80,593 11,994 
i sad calm MEER dñꝑñę . do- 5,455 4,487 
i jelly and wax —— ⅛r%⁶ y km mdr 8 do- 5,775 6,874 
Kerosene and jet fue“]llttiinunlud̃ 2c222222lL22222l222l222- do- 33,456 5,005 
Distillate fuel oi)... 222 222 «„ do... - 50,810 8,371 
AMC o ͤ uu ee 88 do. 113,302 115,906 
Residual fuel oil ...——— - —-- -- --- ee ee eee es da- 48,998 655,181 
Bitumen and other residue do... 297,692 892,482 
Bituminous mixtures ___~__ ~~~ s 22222222-2- da- 44,544 46,159 
iTable prepared by Virginia A Woodson. Sources for 1988 not available. 
CENTRAL AFRICAN REPUBLIC 


Reported mineral production of diamonds 
and gold in 1985 was valued at $29.9 mil- 
lion. Production of these precious minerals 
decreased by 18% and 13%, respectively, 
although the value of their production 
increased 5.8%, owing to a better ex- 
change rate. In 1984, the exchange rate was 
CFAF487.0 per US$1.00; whereas in 1985, 
the exchange rate was CFAF351.50 per 
US$1.00. 

The Central African Republic’s economy 
moved ahead in 1985 after registering more 
than a 5% per capita real growth in GDP in 
1984. Inflation fell to about 4% from double- 
digit figures prior to 1984. The Central 
African Republic completed a third standby 


agreement in July 1985 with the Interna- 
tional Monetary Fund for financial assist- 
ance that was to last for a period of 1 year. 
Mineral activity centered almost entirely 
in diamonds, which accounted for nearly 
94% of the Central African Republic’s min- 
eral export earnings and 3396 of its total 
export earnings. Production of diamond for 
legal exporting markets decreased from 
842,000 carats in 1980 to 276,578 carats in 
1982 owing to a high export tax of 20%. 
Informal estimates were that as much as 
50% of the country's diamond production 
during those years was exported illegally. 
In 1988, the export tax was lowered to 1896; 
in 1984, to 12%; and in 1985, to 10%. The 
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quantity and per carat value of the legal 
exports increased sufficiently each year 
since 1983 to offset the loss in revenue from 
the lower tax levels. All diamond and gold 
production in 1985 was by individual pros- 
pectors using manual means of extraction. 
A Bermuda company, Edlow Resources 
Ltd., began prospecting for gold in 1985 
with the possibility of beginning semi- 
industrialized exploitation in 1986. 

Known uranium and petroleum deposits 
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prior to 1985 were never exploited in the 
Central African Republic because of the 
startup cost and transportation logistics 
involved in the exploitation. A petroleum 
consortium, headed by Esso Exploration 
and Production Central Africa, drilled an 
exploration well in the northeast Central 
African Republic during late 1985. Esso 
held 37.5% of the lease; Royal Dutch/Shell 
Group, 37.5%; and Chevron Oil Co., 25%. 


CHAD 


Significant production of any mineral 
product does not exist in Chad. For many 
years, small amounts of natron (hydrous 
sodium carbonate) were produced, but no 
production had been reported in recent 
years. Natron was obtained in approximate- 
ly 20 saliferous basins northwest of Bol, 
near Lake Chad. The natron was all used 
within Chadian borders. 

U.S. economic interests in Chad remain 
minimal. A consortium of oil companies 
(Esso Exploration and Production Central 
Africa, Royal Dutch/Shell, and Chevron) 


suspended exploration activities in south- 
ern Chad owing to the low world oil prices. 

At the second United Nations sponsored 
Round Table on Chad held in December 
1985, the Chadian Government solicited 
donor assistance totaling $425 million for 
long-term development projects in Chad. 
Direct investment by the United States 
remained negligible. Government revenues 
in 1985 totaled about $39 million, while 
Government spending totaled approximate- 
ly $67 million. 


CONGO 


Petroleum and mining production ac- 
counted for about 95% of the country’s 
exports, 75% of Government revenues, and 
60% of the GDP in 1985. Petroleum reve- 
nues completely dominated the Congolese 
economy. Petroleum production for 1985 
was 43.6 million barrels compared with 44.9 
million barrels in 1984. Société Nationale 
Elf Aquitaine (Elf) of France and Azienda 
Generali Italiana Petroli S.p.A. of Italy 
operated all of Congo’s eight producing 
oilfields. The state oil company, Hydro- 
Congolaise de Raffinage (Hydro-Congo), 
held a 15% interest in two of the smaller 
fields. 

Owing to the depletion of old petroleum 
reservoirs, annual production was down 3% 
in 1985 from 1984 levels. The extension of 
the Loango Field and the development of 
the newly discovered Tchibouela Field were 
expected to boost the annual production 
rate by mid-1987. 

The U.S. based American Oil Co. (Amoco) 
completed two dry holes in 1985. Amoco was 
planning to seismograph 1,200 more kilome- 
ters and drill one additional well in 1986. 


Continental Oil Co. (Conoco), another U.S. 
based company, formed a joint venture with 
Hydro-Congo in 1985 and planned a major 
offshore seismic program and one explora- 
tion well in 1986. Conoco's concession was 
Situated off Pointe Noire; adjacent to the 
producing fields of Emeraude, Sendji, and 
Yanga. 

The nonfuel minerals sectors remained 
largely unexploited, while potential for 
discovery remained excellent. The pro- 
duction of metals remained limited to one 
Government-owned and operated lead-zinc- 
copper mine at M'Fouati, and scattered 
artisanal production of gold. A new coment 
plant, started in 1985 by the Congolese 
Government and a Spanish trading com- 
pany, was to satisfy internal demand for 
cement in 1986. One billion tons of iron ore 
resources in the High Ivingo area was being 
considerod for exploitation in a joint ven- 
ture between the Governments of Congo 
and Gabon. Poor market conditions and 
scarcity of capital made the venture uneco- 
nomical. 
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EQUATORIAL GUINEA 


Equatorial Guinea continued to be beset 
with economic problems. The country was 
predominantly under the Franco-African 
sphere of influence in 1985, even though 
Spain contributed $7.06 million dollars to 
the economy. Equatorial Guinea became a 
member of the Bank of Central African 
States, backed by the Bank of France, in 
January 1985. The country had already 
been a member of the Central African 
Customs Union prior to 1985. Debt resched- 
uling for Equatorial Guinea took place on 
July 1, 1985. The rescheduling was con- 
cerned with overdue payments at the end of 
1984, as well as the principal and interest 
from January 1985 to June 1986. 

Preliminary surveys have found encour- 
aging indications of alluvial gold, iron ore, 


manganese, silica, titanium, and uranium. 
Oil exploration had been ongoing since the 
mid-1960’s, with more recent exploration 
activities funded by Spain, the United Na- 
tions, and the International Bank for Re- 
construction and Development (World 
Bank). Indications of oil were discovered in 
sea areas off Rio Muni; however, there was 
no hydrocarbon production in 1985. Equato- 
rial Guinea’s offshore potential oil areas 
totaled about 13,450 square kilometers. The 
area included parts of three distinct sedi- 
mentary basins, the Neger Delta Basin, the 
seaward extension of the Douala Basin of 
Cameroon, and the northward extension of 
the Gabon Basin. Onshore geological work 
in Rio Muni indicated little petroleum po- 
tential in the area. 


SAO TOME E PRINCIPE 


São Tomé and Principe are two small 
islands located 82 miles apart in the Gulf of 
Guinea. The only mineral industries on the 
islands were quarrying of stone and mining 
of clay for local use. Foreign investments in 
any enterprise must take into account that 
51% of the enterprise must be owned by Sáo 
Toméans. 

The Organization of Petroleum Exporting 
Countries (OPEC) Fund for International 
Development had loaned $500,000 for 
balance-of-payments support to Sáo Tomé 
and Principe. The loan has financed im- 


ports of needed foreign goods. This was the 
fifth loan to the country from the OPEC 
fund. One of the earlier loans was for a 
petroleum products storage and distribution 
project. The fifth loan was interest free, 
with a small service charge, and had an 8 
year maturity including 3 years grace. Sáo 
Tomé's economy was based on tropical agri- 
cultural products. 


Financiére Africaine francs 
dollars at the rate of CFAF9515-— = US$1.00 in 1985. 
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BURUNDI 


The Government’s ban on all commercial 
mining operations, except for small-scale 
artisan exploitation of alluvial gold depos- 
its, continued throughout 1985. Minerals 
produced were kaolin and lime for agricul- 
tural uses, and experimental peat harvest- 
ing for energy applications. The total value 
of the minerals produced during the year 
was estimated at $1.1 million.? 

In early 1985, an agreement between the 
Government and Amoco International Oil 
Co. was ratified for a petroleum exploration 
concession covering 243,000 hectares of 
Lake Tanganyika. Onshore exploration in 
the Ruzizi Plain was already under way the 
last half of 1985. By yearend, enough seis- 
mic information was available that Amoco 
hoped to complete data analyses, determine 
onshore drilling sites, and begin drilling 
operations before the end of 1986. Also to 
begin in the latter part of 1986 were seismic 
studies of Lake Tanganyika. Throughout 
1985, Amoco officials were negotiating with 
the Government of Zaire for expanding the 
exploration acreage into that country’s por- 


tion of northern Lake Tanganyika and the 
Ruzizi Plain. An agreement between Amoco 
and Zaire could have important beneficial 
economic implications for both Zaire and 
Burundi, and onshore seismic work in Zaire 
logistically supported from Bujumburi 
could begin almost immediately. 

During the year, Ekono Oy of Finland 
completed further analyses of the Matongo- 
Bandaga phosphate and carbonatite depos- 
its. The results were submitted in a final 
report to the Government in May. The 
project was a followup to a study completed 
by British Sulphur Corp. Ltd. in 1988, which 
investigated the phosphatic limestone over- 
lying the carbonatite. Ekono completed 
2,000 meters of inclined and vertical core 
drilling, and proved out sufficient carbona- 
tite reserves to support a 20-year, 100,000- 
ton-per-year cement manufacturing plant. 
The reserves were identified at depths be- 
low 150 meters. Further progress on devel- 
oping cement and fertilizer industries at 
Matongo-Bandaga was under way at year- 
end with in-depth marketing studies by the 
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International Bank for Reconstruction and 
Development (World Bank). Further finan- 
cial studies on constructing cement and 
fertilizer plants at the site were still needed. 

Coring results of the phase III nickel 
project were released by the project contrac- 
tor, Exploration und Bergbau GmbH of the 
Federal Republic of Germany. Results of 
the phase work, which involved analyzing 
cores from 55 holes and 2,500 meters of 
exploration drilling, were favorable and the 
Government hopes to attract foreign min- 
ing concerns for a joint venture project to 
exploit the deposit. 

During the year, Elkem A/S of Norway 
completed a reserves study of the Mukanda 
iron-vanadium deposit of central Burundi 
and submitted a final report to the Govern- 
ment. The project was sponsored in part by 
the African Development Bank. The coring 
study proved out 15 million tons of ore 
reserves grading 0.5% vanadium. This was 
considered sufficient reserves and grade 
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potential for a followup feasibility study to 
evaluate the overall economics of large- 
scale exploitation of the deposits. Efforts 
were under way at yearend to secure fi- 
nancing for the recommended study. 

With assistance from France’s Bureau 
de Recherches Géologiques et Miniéres 
(BRGM), geophysical prospecting within 
Muyinga Province was completed during 
the year. Belgium researchers completed 
their fieldwork for constructing a geological 
map of the country. Ongoing at yearend 
were geologic studies by a research team 
from the Federal Republic of Germany 
investigating the country’s cassiterite and 
bastnaesite deposits, with an aerial geo- 
physical survey under way. A project spon- 
sored by the United Nations Development 
Program (UNDP) for mapping out mineral 
deposits with economic potential was in the 
last phase and expected to be completed in 
1986. 


Table 1.—Other countries of East Africa: Production of mineral commodities! 


Country and commodity 1981 1982 1983 1984P 1985° 
BURUNDI? 
Clays: Kaolin 000 000 4,053 1,990 34.360 
Gold ee Ses edu Er ee troy ounces. . 100 . 2100 212 1,115 
Limé. esaia 283 302 *300 42 31,100 
Pell. A ee 9,500 914,000 18,293 14,000 310,313 
ETHIOPIA? | 
Cement, hydraulic“ ------------ 130,000 7145,000 ™170,000 240,000 250,000 
: Radin’ TW A 8 9,000 09,000 9,000 NA NA 
Gold, mine output, metal content 
troy ounces. _ 711,980 12,000 14,000 15,000 15,000 
Gypsum and anhydrite, crude? cubic meters... 34.200 4,000 4,000 14,000 4,000 
. dugiend € 
Gasoline 42 gallon barrela. . 798 801 855 *900 
Kerosene and jet fuel — 280 466 465 *600 3478 
Distillate fuel oli icum 1,844 1,498 1,514 91,500 32,149 
Residual fuel oll do 2,224 2,178 2,083 000 *L977 
e ee ee su 81 129 146 150 122 
Refinery fuel and losses do- 896 548 475 *500 2544 
JJ ee Ne IRE ES 5,829 5,610 5,488 *5 550 35,519 
Platinum, mine output, metal content* 
troy Š 125 . 125 125 125 150 
ner — ne A cubic meters... 180,805 30,000 5,625 6,000 6,000 
Rock)) — 15,000 15,000 15,000 15,000 15,000 
Marine . Eee 110,000 110,000 110,000 120,000 120,000 
Stone, sand and gravel: 

LZ ERREUR Ea 8 35,500 5,000 5,000 5,000 5,000 
Sandd cubic metera 000 650,000 650,000 650,000 650,000 
Oher sd ee 31,970,000 2,000,000 2,000,000 2,000,000 2,000,000 

KENYA? 
Barb: o xx ĩ 8 6,000 — 300 210 
Carbon dioxide gas eg, 000 2, 700 NA 3,161 23,151 
Cement, hydraulic thousand tons 91, 800 *1 800 1.280 1,164 7 
3 BS tec epee E eS e en 200 NA NA 
Kaolin_ a k. 1, 400 1.077 650 295 3320 
Corunadumummnmnmn 2-2- a (9 NA NA NA 


See footnotes at end of table. 
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Table 1.—Other countries of East Africa: Production of mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Country and commodity 1981 1982 1988 1984 1985° 
KENYA? —Continued 
Diatomite.........-.------- +e *1,700 1,783 1,570 1,512 33,082 
Dolomite «4 we ae 1, 8,000 
a a al a ae cas 8 #400 — 700 
uUOrSpar. „„ 96,025 88,726 59,084 46,578 358,174 
Amethyst... --------—- kilograme. _ a 5 17 10 
Aquamarine do.. -- NA (9 4 37 
Garnet E E E, do... NA 63 68 107 390 
Ruby. coc ove sett ae NA E 98 187 392 
Sapphireeeeessss ne NA 83 EM NA 7100 
Tourmaline _.._._._..___- aen NA 11 87 13 33] 
Gold, mine output, metal content 
ounces_ — *100 21 100 600 3442 
Gypsum and anhydrite. ._.......... - MES 800 1,950 *1,500 *1,500 
xd a e Me AA EIE M tee s = 5,504 23,000 324,000 
Iron and steel: 
Iron 
Gross f — 8 r , 000 4,310 (*) tae 
Iron content ...-------------- *9 000 NA NA NA NA 
Steel, crude" ___. LL 2222 -- 10,000 10,000 10,000 10,000 10,000 
Kyanite.___.____.._.___ kilograms. oe ze 5,447 1,000 31,000 
Lie. ase wr. emm Eee *21,000 21,941 84 855 321,860 
Magnesit «4k 210 PEA NA 311,254 3300,000 
Petroleum refinery products:;* 
42-gallon barrels. 8,285 2,555 2,555 2,600 2,600 
Jet fuel qa 8,650 3,285 2,555 2,600 2,600 
Distillate fuel olli da- 4,015 8,285 8,285 8,300 8,800 
Residual fuel oil... da- 4.015 4,745 4,015 4,000 4,000 
Unspecified do 780 780 865 400 400 
Refinery fuel and loss do... 730 150 865 400 400 
Tol. ee do 16,425 14,750 18,140 18,300 18,300 
Phosphatic materials: Guano *50 ($) -— 6 36 
Salt: 
e p eee 227,000 65, 000 *60,000 72,885 366,330 
Othe? LE E eR Rem *21,000 24,411 *23,421 28,000 325,800 
„„ odome ed dead *48.000 *69,411 88,421 100,885 392,180 
Sodium compounds, n.e.s.: 
Soda, 000 eee *1,600 2,412 4,260 5,288 35,441 
Soda ash ..........-.-.-.-...- 250, 160,440 198,690 226,050 3221,160 
. 
Coral (for cement manufacture) *1,000,000 1,442,928 NA NA NA 
Kunkur (for cement manufacture) 125,000 NA NA NA 3230,000 
Limestone (for cement manufacture)... *1,500,000 € 1,579,960 1,444,284 1,883,000 
Sand, Class *25,000 NA 74 95 $100 
i ENR, SAID 000 259,426 281,069 789,484 750,000 
Vermiculite |... LLL LL LLL lloc. 2 600 1,556 1, 200 2 31,515 
Wollastonite |... ~~ 50 M" iad m 8 
LESOTHO* 
Gen oe ees carats. _ 000 $8,119 = ae dz 
Industrial do- 10,921 y M 3 n 
Total do- 52,921 42,119 exes 
Stone cubic 8 25,000 25,000 25,000 25,000 25,000 
MALAWI? 
Cement, hydraulic 22. ---- 7T1,926 58,458 70,318 70, 058 68000 
Lic 2:5: 5 ol LT NA 2,041 2,190 2,005 2,000 
Stone: Limestone __ ------------——- 116,118 79,158. 109,186 100, 000 100, 000 
MAURITIUS? 
Lim EEEE a V 7,000 7,000 91,000 . *7,000 7,000 
Hi ce a os 6,000 6,000 *6,000 *6,000 000 
Stone: Basalt, not further described 1.083, 500 942,000 *1,100,000 *1,100,000 1,100,000 
MOZAMBIQUE* 
p 1,425 852 *800 *800 355 
r a ht ite ae LÍ ane mA 35,087 
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Table 1.—Other countries of East Africa: Production of mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Country and commodity 1981 1982 1988 1984” 1985° 
MOZAMBIQUE? —Continued 
Beryllium: Beryl concentrate, gross weight 1 8 6 r 66 6 
Bismúth -<e ß 4 4 1 NA NA 
Cement, hydraulic thousand tona. 292 850 420 *450 450 
CONG C uu c LLL ei 716 1,455 250 405 3861 
bes ie ee et ] 8 297 310 292 *300 3152 
Coal, bituminouns thousand tona. — 535 67 59 107 320 
Copper, mine output, salable ore and 
concentrate 
Gross weighnnt 880 1,455 1,189 1,578 3590 
Metal content |. |... l 194 810 250 291 118 
Feldspaoeoy]y!;hnnn 775 696 817 e800 367 
Gem and ornamental stones: 
P grama. . 2,558 1,881 2,246 2,400 8,000 
Beryl, morgan ite do- 697 198 28 96 50 
, Kid Demo ey NE do- 6,399 3.819 3.531 4.200 5,000 
Bi c e tu ee kil 1,802 1,639 1,268 1,625 1,500 
Rose quartz do- 12,000 8,200 4911 8,600 2,500 
Tourmalinee grams_ 19,598 1,597 6,000 1,500 
Lime, hydrauliſtlT0Wococ __ 10,000 10,000 10,000 10,000 10,000 
VF cubic metern 167 561 406 515 $716 
Mica, waste 800 148 809 *300 800 
Monazite concentrattee kilograms. _ 4,261 8,065 4,141 *4,000 4,000 
Petroleum refinery products:° 
Gasoline thousand 42-gallon barrels. - T713 608 637 140 175 
Kerosene and jet fuel do... F168 201 162 23 50 
Distillate fuel olli do- F906 989 454 160 250 
Residual fuel oll „ do... 11,022 1.288 652 487 500 
Ap hat uscz do 47 7 11 25 25 
lll do T2 851 8,093 1,916 835 1,000 
Salt, marine 28,000 28,000 Í 28,000 28,000 
Tantalum ores and concentrates, gross weight: 
icrolite -.———---------- ilograms_ — 48,700 29,600 23,000 9,900 36,283 
it. 8 84,100 21,600 18, 900 6,700 24, 27k. 
RWANDA? 
Beryllium: Beryl concentrate, gross weight 59 69 32 44 321 
Columbium and tantalum ores and concen- 
trates: Columbite-tantalite, gross weight 51 62 50 52 32 
Gold, mine output, metal content 
troy ounces . 1,200 286 623 240 2237 
Eum minerals: Amblygonite? |... (5 NE we E NE 
Mine output, metal content 71,253 71,159 1,068 1,093 31.162 
Smelter output, metal content P 908 1,110 1,000 $800 
Tungsten, mine output, metal content 281 324 231 291 3310 
SEYCHELLES? 
G6GG000GGFͥI 6m cents dedu 4,500 4,500 4,500 4,500 4,50 
SOMALIA? 
Salt, marine 80,000 80,000 30,000 30,000 80,00€ 
Sepiolite, meerschaum _ _____________- v 9 *10 *10 1 
SUDAN? 
Cement, hydraulic ~- thousand tona- 150 188 *200 176 319 
Chromium: Chromite concentrate, gross 
weight? rep mop 88 325,515 19,000 20,000 20,000 38,79 
Gold, mine output, metal content? 
ounces. — 300 400 500 1,500 1.50 
Gypsum and anhydrite, crude 8.000 "8.000 8,000 38,000 36,40. 
Manganese orem!k!! l 400 400 400 400 401 
Mica, all grades 2,000 165 10 10 1 
sbi ster 11 | 
usand 42-gallon barrela. — 1,099 "1000 *1,000 772 1.00 
Dr CFC do 908 300 4300 384 8 
Distillate fuel oil do- 2,198 €2,000 *2,000 1,488 1,5 
55 fuel oi] III do- 2,419 $2,000 $2,000 1,690 1,5 
JJ TTC do 241 US Fee 216 ES 
Refinery fuel and losses do... 155 300 00 44 80 
!! do. ..- 6,820 * 5,600 $5,600 4,494 4,8 


See footnotes at end of table. 
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Table 1.—Other countries of East Africa: Production of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Country and commodity 1981 1982 1983 1984P 1985* 
SUDAN? —Continued 
"all mc ͥͥͥ ͥ !. e Le e E 64,253 21,921 975,000 975,000 388,461 
SWAZILAND? 
Asbestos: Chrysotile peto aes ett 85,264 30,145 26,287 25,882 26,000 
| Coal, anthracfte— ----.-- 157,701 115.043 101,652 124.588 125,000 
eat PEE rin ec ih ohne ie carata. . T m o 16,837 25,000 
Stone: Quarry product cubic meters. _ 82,053 82,041 151,468 97,651 98,000 
Tin, mine output cl content 10 7 5 1 1 
TANZANIA? 
Cement, hydraulic |... thousand tons $98 *400 *420 870 3301 
| ROU si ee ee eS °50 *50 75 15 15 
——————— s 750 750 1.276 1,885 31,636 
Coal, bĩtuminounnn *1,000 *1,000 9,996 9,722 320,000 
Diamond carata _ 250, 000 250,000 260,574 211,352 210,000 
Gem stones, precious and semiprecious 
. excluding diamond:’ 
Amethyst kilograms. _ 250 NA NA NA NA 
FF da 560 NA NA NA NA 
Beryl (gem only)) .._..___- do- 5 NA NA NA NA 
and opal. do- 12 NA NA NA NA 
um (gem only do. _ NA NA NA NA 
Garnet rhodolite ------ 9 13 NA NA NA NA 
Ruby and sapphire do- 911 NA NA NA NA 
Scapolite LLL. do- 10 NA NA NA NA 
Tourmaline _ da 1 NA NA NA NA 
| Zircon. a um *4 NA NA NA NA 
Zoisite (tanzanite). ...-------— da- 1 NA NA NA NA 
POMPE E eis *10 NA NA NA NA 
Total? — eS 9 1684 650 3646 650 3646 
Gold, refined ounces. — 400 800 680 31,716 
Gypsum and anhydrite, crude? -_-—-----—-— 12,000 12,000 12,000 12,000 314411 
Lime, 3 and quicklime 6, 800 6, 800 78.000 8,000 a 
cere I 8 5 5 (*) (*) ) 
arinaa N content of ammonia’ |... 6,000 6,000 6,000 6,000 6,000 
Petroleum refinery producta: 
2 = thousand 42-gallon barrels - *800 *800 718 892 800 
| FF ae 300 *300 174 213 300 
Jet fue“!!!!l LLL cs do... *220 *220 200 259 220 
Distillate fuel olli do... *1,050 *1,050 914 1,062 1,050 
Residual fuel oil... ~_.___._ _ do. _ 1,750 €1,750 1,817 1,904 1,750 
eum gas do 80 63 80 
| Refinery fuel and losses do... *300 *300 290 330 300 
„ UNE do- 4, 500 4, 500 3,667 4,123 4,500 
minerals: Apatite |... NM VN *20,000 14,536 15,000 
Salt all types ---—----------------- r €36,800 €37,000 28,297 ae 321,108 
Tin, mine output, metal content ~~~ ~~~ E 5 6 8 2 
UGANDA? 
t, hydraulic --- 6,695 17,015 *20,000 *20,000 20,000 
Popper, mine output, metal content EN (5) ) MA 
Lime, hydrated and quicklime |... 84 74 413 : 500 
Phosphate minerals: Apatite? _______ 8 d 100 100 100 
Salt, evaporated® JJ ͤ é 5,000 5,000 5,000 5,000 5,000 
Tin, mine output, metal content - us 4 25 *25 25 
l'ungsten, mine output, metal content 1 4 4 *4 4 


| *Estimated. PPreliminary. "Revised. „ 
Includes data available through Aug. 4, 1986 


“In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (cla 


and and vel, and stone) uced, but output is not reported quantitatively, and a le 
77 ͤĩðù tack rallable ecteestes cf onto coke E i d 


| «Reported figure. 
Less than 1/2 unit. 


to zero. 
* Diamond figures are estimated to represent 70% gem-quality or semigem-quality and 30% industrial-quality stones. 
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COMOROS 


There were no commercially exploitable 
minerals yet discovered in the Republic of 
Comoros, an archipelago in the Mozam- 
bique Channel off the southeast coast of 
Africa. Of the four major islands, politically 
three of them were composed as an inde- 
pendent republic, while the fourth, Ma- 
yotte, was a French territorial community. 
The agricultural production of cloves, copra, 


vanilla, and ylang-ylang remained the ar- 
chipelago’s major export commodities. Vir- 
tually all mineral-related needs were im- 
ported. Only small sand and gravel pits 
were known to have been in operation. The 
islands had geothermal potential, which 
was under study for possible use as an 
energy alternative to costly imported petro- 
leum fuels. 


DJIBOUTI 


Mineral production in Djibouti, the for- 
mer French Territory of Afars and the 
Issas, was limited to locally used construc- 
tion materials, a small amount of lime, and 
evaporated salt in 1985. Both the lime and 
salt operations in 1985 were new. The lime- 
stone deposits of Mangadafo were supplying 
the raw material for a refurbished lime kiln 
in the town of Dorale, which started up 
production in midyear, and a salt evapora- 
tion pan in the salt marshes of Tadjoura 


went into production at yearend. Djibouti's 
import costs in 1984 for lime and salt were 
approximately $100,000.* 

In July 1985, the Government of Djibouti 
issued a request for contract bids for the 
Hanle-Gaggade geothermal project. The 
proposed contract program was for the drill- 
ing of four exploratory geothermal wells to 
a depth of 2,000 meters. Spudding of the 
first well was scheduled for early 1986. 


ETHIOPIA 


Little changed in Ethiopia's mineral sec- 
tor in 1985. The country continued to pro- 
duce small amounts of minerals for domes- 
tic consumption, including cement and gyp- 
sum, sand and gravel, and stone for general 
construction purposes; pumice; and rock 
and marine salt. Placer gold mining using 
hydromonitors produced some gold for ex- 
port, while the country's sole petroleum 
refinery at the Red Sea port of Assab 
refined imported crude petroleum into prod- 
ucts for domestic consumption. Overall, 
there was little economic growth, with cof- 
fee remaining the country's major foreign 
exchange earner. There were few positive 
developments in the minerals sector in 
1985. An international conference was to 
have taken place in November to promote 
petroleum exploration in the country, but 
was postponed until early 1986. Approxi- 
mately 25 blocks of concessional territory 
onshore and offshore, but primarily in the 
Ogaden area, were expected to be offered 
for contract exploration and development. 

Geothermal studies were completed in 
early 1985 by the Italian company ELC- 
Electroconsult. An eight-hole drilling pro- 
gram in the Lake Langano region of the Rift 
Valley was completed with only moderately 
successful results reported. Geothermal 


testing and evaluations showed that well 
depths would have to be considerably deep- 
er than expected to supply the heat neces 
sary to serve the proposed aboveground 30 
megawatt plant. At yearend, plans for the 
program were to continue developing the 
site, but scaling down the geothermal plant 
size to 5-megawatt capacity. 

British Sulphur was retained by the Na 
tional Chemical Corp. of Addis Ababa to 
undertake a feasibility study of local mine 
al deposits for production of sulfuric acic 
and the associated chemicals, aluminum 
sulfate and sodium sulfate. As part of the 
study, British Sulphur was to evaluate the 
possibility of building a fertilizer complex ir 
Ethiopia. In 1984, the UNDP conducted : 
preliminary survey for phosphate deposi 
in the southern Ogaden area, and in 1985 
Ethiopian geologists began a program 
core drill in promising areas to establish 
grades and reserves. Ethiopia imported 5 


. of its fertilizer requirements in 1985, whi 


were estimated at 90,000 tons of diammc 
nium phosphate and urea. 

With technical assistance from Nc 
Korea, iron ore deposits were discovered i 
the latter part of 1985, in Ethiopia's we 
central Wollega region. Preliminary assess 
ments were completed by project team geo 
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ogists by yearend. The deposits were de- 
scribed as of good quality and large enough 
to easily meet Ethiopia’s industrial needs 
through the end of this century. 

Ethiopia had four cement plants in oper- 
ation, with a total production capacity of 
750,000 tons per year. The newest of the 
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plants was 75 kilometers north of the city of 
Heleta. This dry processing operation, the 
Muger cement plant, was commissioned in 
1984 with a production capacity of 300,000 
tons per year. All of the plants had opera- 
tional problems and were producing well 
under capacity. 


KENYA 


In 1985, the Kenyan economy showed 
improvement, with a growth rate of approx- 
imately 4%. The Government continued to 
emphasize increasing agricultural produc- 
tion and manufactured products for export 
to generate badly needed foreign exchange. 
The Kenyan Mines and Geological Depart- 
ment began drafting changes to the coun- 
trys Mining Act during the year to make 
provisions for improving incentives for both 
local and foreign investment in the miner- 
als sector. At yearend, except for a few 
small projects, there had been little new 
investment in the mining sector over that of 
the previous decade. 

Based on the petroleum legislation of 
1984, replacing the Oil Production Act of 
1924, exploration activities in Kenya contin- 
ued to increase in size and scope, with 
several international petroleum companies 
active in 1985. Petroleum exploration was 
being given a high priority by the Govern- 
ment, as petroleum imports continued to be 
a heavy financial burden, accounting for 
approximately 40% of the country's total 
export revenues. 

The Kenyan Fluorspar Co. Ltd. exported 
approximately 64,000 tons of acid-grade 
fluorspar during the year, a substantial 
improvement over that of the previous 2 
years. Also in 1985, the company began a 
program to reduce phosphorus impurities in 
the fluorspar concentrate, which had been 
adversely affecting sales, and expected to 
reach a plateau of a fourfold reduction of 
the phosphorus content by as early as mid- 
1986. The company expanded the benefi- 
ciation plant’s flotation circuit by 50%, and 
added a new drum filter to effect the impu- 
rity reductions. 

Production of polished marble for the 
construction industry began in 1985 by the 
Athi River Mining Ltd. Also during the 
year, the company marketed montmorillon- 
ite clay for the first time, and started up a 
small talc operation to satisfy local de- 
mands. The African Diatomite Industries 
Ltd. continued with modernization work at 
its Gilgil plant in the Rift Valley. The 


Magadi Soda Co. continued to increase pro- 
duction at its mining and processing com- 
plex south of Nairobi. 

An ongoing exploration program, spon- 
sored by the Government of Finland since 
1980, continued with evaluations of a num- 
ber of industrial mineral deposits. In the 
Kario Valley, limestone deposits were stud- 
ied with the intention of developing a local 
cement industry. Deposits of apatite, kaolin, 
and wollastonite were also being evaluated 
for quality and reserves estimates. The 
UNDP was sponsoring a 6-month drilling 
program to evaluate a manganese-copper 
deposit near Kisii. The Samburu-Marsabit 
geological mapping project, which was 
being sponsored by the Government of the 
United Kingdom, was nearing completion 
at yearend. 

Private companies began mining and 
trading gold during the year. The San 
Martin Co. began mining gold near Kisumu, 
the Sabimu Exploration and Mining Co. 
began alluvial operations in West Pokot, 
and the Gold Trade and Mining Co. began 
alluvial operations and also bought gold 
from artisans panning local rivers. The 
establishment of these private companies, 
with both mining and trading rights, was 
expected to assist the Government in ac- 
counting for more of the alluvial gold pan- 
ned annually from Kenya’s rivers. 

Four of Kenya’s ten petroleum explora- 
tion blocks were under active exploration at 
yearend. Seven international petroleum 
companies were involved in both onshore 
and offshore exploration activities. The 
companies were Amoco Kenya Petroleum 
Co., Fina Exploration Kenya S.A., Mobil 
Petroleum Kenya, Marathon Exploration 
Kenya, Compagnie Francaise des Pétroles 
(CFP)-TOTAL, Petro-Canada International 
Assistance Corp., and the Union Oil Co. of 
California. All of the contract agreements 
combined were valued at $168 million,‘ a 
total to be expended over an 8-year period. 
Exploratory drilling by Petro-Canada and 
Union Oil was expected to begin in Block 4 
at the beginning of 1986. Drilling in the 


1004 


other active blocks was scheduled for 1987. 
Amoco had signed an exploration agree- 
ment for Block 10 in northwestern Kenya in 
November 1984, and in 1985, concluded 
separate exploration agreements for two 
other exploration blocks, Blocks 2 and 3, in 
central-eastern Kenya. Seismic work in 
Block 10 was expected to be completed in 
the latter part of 1986, with drilling of at 
least two required wells to begin early in 
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1987. No exploration wells were required 
under the Block 2 and 3 agreements signed 
in 1985, with only modest seismic programs 
required to be completed under each of the 
3-year agreements. The Block 2 agreement 
included Fina as a partner, with a 25% 
interest in the concession. Amoco, with a 
15% interest in Block 2, was the operator of 
the concession. 


Table 2.—Kenya: Exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1981 
METALS 
Aluminum: Metal including alloys: 
Scrap -------------------- in 
M t ] incl li mur l ] 32 — ELE Ud 
ey ee nee 8 888 
ufactures 7 
Iron and steel: Metal: 9i 
Pig iron, cast iron, related materials as 
Steel, primary forms |... 
i ufactures: : 
Bars, rods, angles, shapes, sections 8,827 
Universals, plates, sheets... 2,414 
Hoop and strip -- - --------- 21 
and accessories 
value, thousands. _ EC 
Tubes, pipes, fitting 186 
ings and forgi - 8 
salen Moral including alloys, scrap 5 
N : Metal including alloys: 
Da rs ad cu uM 20 
Silvar: Mata Metal inclading ail jys, unwrough t — 
ver: oys, unwro 
EUN wrought value, isi, ig $4 
VPN PCENA 10 
Metal including alloys: 
„C o ee 500 
Semimanufactur es 404 
Other: 
Ashes and residues 8 
Base including alloys, all forms 138 
INDUSTRIAL MINERALS 
Boron materials: Oxides and acids 1 
Cement —. ee 661,089 
Chalk ch ⁰ ẽů'qb 8 118 
Clays, cruddeseed 4444 188 
Diamond: Gem, not set or strung 
value, thousands. _ $21 
Diatomite and other infusorial earth ..... 1708 
F , Ruorspar, related materials 59,303 
Fertiliser materials Manufactured: 
Ammonia... - —-----------—-- 2 
Ni DUE nonc e e cs 28 
Phosphatic ~- --—-------------- 50 
tassic —————--—---------— 18 
i and mixed. |... 11 
Graphite, natural 1 
e e a a E NONO NUR 70 
AS uda including splittings and waste 2 
Worked including agglomerated split- $ 
Phosphates, cru E 


See footnotes at end of table. 


Destinations, 1982 
1982 : 
E Other (principal) 
817 -— Japan 136; India 106; Pakistan 55. 
80 -- Rwanda 42; Uganda 20. 
212 — West Germany 120; 
Luxembourg 58 59. Netherlands 82. 
29 -— Uganda 28. 
16 _. All to Netherlands. 
5 -— All to Tanzania. 
51 em Do. 
5,708 E wanda 2,160; Sudan 1,121; Uganda 
2,817 = Ugan 688; Yemen (Aden) 636; 
61 -. Rwanda 84: Djibouti 21. 
$6 _. Sudan $5. 
1,198 _. Uganda 912; Burundi 164. 
959 ae aoa 486; Sudan 177; Ethiopia 
2 -- Al to Zaire. 
18 -— Went Germany 8; Netherlands 5. 
97 -- Netherlands 75; 33 
Luxembourg 22. 
1 -- Mainly to Uganda. 
3 — Tanzania 2; Uganda 1. 
178 -- India 106; Belgium-Luxembourg 67. 
28 -— Israel 25; India 2. 
150 -— All to India. 
99 _. All to Yemen (Aden). 
765,967 -—- Sri Lanka 170,594; Oman 136,951; 
Mauritius 120, 623. 
507 — U 880; Rwanda 105; Burundi 
42 2 Rwanda 20; Somalia 20. 
$20 $11 est $9. 
511 22 Ar of Bouth Africa 860; India 
Zimbabwe 40. 
74,889 -. USSR. 10/151; Japan 4,125. 
8 PES U 1; Zaire 1. 
872 3 — 842; Uganda 80. 
MEE 
8 __ Sudan 5. 
665 _. Uganda 650. 
2 1 Burundi 1. 
5 NA NA. 
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Table 2.—Kenya: Exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1982 
Commodi 1981 1982 r 
d nM Other (principa 
INDUSTRIAL MINERALS —Continued 
Stacie eet 8 15 Burundi 10; Uganda 4. 
Precious and semiprecious stones ether 
Natural value, thousands_ _ $985 $720 $35 Wat 3 y $551; Switzerland $42; 
a 
Synthetic do- 318 32 P All to Thailand. 
Salt and brine eee 1 _. Tanzania 50; Sudan 3; Uganda 2. 
Sodium compounds, n.e.s. 
Carbonate, natural. 124,947 186,469 =o ERE Ur Singapore 21,851; 
ysia Í 
Sulfate, manufactured |... 2,001 210 8 . 125; Tanzania 
l ; Rwanda 25. 
Stone, sand and gravel: 
i ion stone: 
Crude and partly worked ce 14 _. All to France. 
regen Ser ee DELE 18 22 8 Uganda 12; Switzerland 2. 
Gravel and crushed rock... 161 8 -- Uganda 2; 1. 
Sand other than metal- bearing 17 ae Somalia 10; unspecified 7. 
Frente. ting tive and by 
native - 
odina — value, thousands. — $1 NY 
e eee sublimed — 2 1 -- All to Burundi. 
Tal tentita, s aine, prophyliita --- . 20 „) 
c, 808 HUN "T" as urun 
Other: Slag and dross, not metal-bearing _ EN 6 — All to France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural. 184 er 
ec aired foin 
e i 
on barrels. _ 12 9 — Mainly to Uganda. 
ine, motor __....._-— do- 872 738 P ET 348; Rwanda 198; Burundi 
Mineral jelly and wasn do— 2 1 zi U 
Koroeens and jet fuel da- 1.788 1.447 — Ugan em unspecified 
fuel oil... RIEN 1,278 1,098 -- y 384; Rwanda 141; unspecified 
Lubricants Ll da 122 108 E Uganda 34; Tanzania 8; unspecified 
Residual fuel oil... do 5,390 3,088 — Singapore 1,448; Djibouti 198; 
unspecified 1,116. 
Bitumen and other residues do- 16 1 — Mainly to Burundi. 
Bituminous mixture do... 20 1 e Do. 
NA Not available. 
1Table prepared by Virginia A. Woodson. 
contain other crude nonmetals. 


Table 3.—Kenya: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1982 
Commodi 1981 1982 : 
id Hee Other (principal) 

METALS 
Alkali and alkaline-earth metals NA 8 -— United Kingdom 2. 
Aluminum: 

Ore and concentrate, ae — All from Netherlands. 
and TB TE 5,607 1,574 8 India 1,495. 


ic aN Lue d c LÍ E 45 62 _. Uganda 36; unspecified 16 
Unwrouhnhntktkkt.W-! 805 985 us ag Kingdom 437; Spain 149; Bahrain 
Semimanufactures 1,650 1,926 25 Tanzania d 8 Germany 305 United 

m 
Cobalt: 5 and h and ee 7 40 25 — West 21; Netherlands 4. 
mwrought =- EID Da ad at ae aoe are 63 64 — All from Zambia. 
Semimanufactures___ -- --------—-- 1,088 1,072 25 United Kingdom 647; Australia 86; Japan 


See footnotes at end of table. 
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Table 3.—Kenya: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1981 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate: Pyrite, roasted . 12,747 
| 81 
Pig iron, cast iron, related materials 99 
Ferroalloys: 
Ferromanganese |... 291 
U ified... --------—- 342 
Steel, form 11,822 
Bars, rods, angles, shapes, sections 28,610 
Universalis, plates, sheets — - 120,316 
Hoop and strip. .........-- 156 
Rails and accessories |... 474 
)); a 72 LL. c2 15,979 
Tubes, pipes, fittings |... 5,823 
and 8 2³ 
S Castings and forgings, rough . 
Metal including elloys ^ ^ ^ ^ — * 
Unwrou mt 197 
imanufactures _ . - _ LLL Lc 81 
Ore and concentrate, metallurgical-grade * 
Nickel: Metal including alloys, ding s loys, : mn is 
Silver: Metal including alloys unwrought and 
partly t. value, thousands. . $2 
Tin: Metal including alloys: 
— 
Semimanufscture - — 190 
Titanium: Oxide nnn 1,141 
Zinc: Metal including alloys: 
Unwroumt 2 5146 
Semimanufactures_ ~~~ 456 
r: 
hydroxides 124 
Base metals including alloys, all forma 1 
INDUSTRIAL MINERALS 
Abrasives, n. e. a. 
Natural: Corundum, emery, pumice, etc _ _ ni 
Corundum -..........--- 
Grinding and polishing wheels and stones. 58 
Asbestos, crude ~ - - - - - — — = — — -= — -= -== — 865 
Boron materials: Oxides and acids 7 
Clays. crude... - - - ---- --—-- -—-----—— 1,896 
Diatomite and other infusorial earth 499 
Crude,nes .------------------ 47 
Manufactured: 
Ammoni nn 86 
Nitrogenous s 62,992 
Phosphat ice 157 
Pot assi Se ADS 
U i and mind 101,662 
G ja plaster... -__.-- 070 


including eplittings and weste. 119 
P. wir rm 
7 $12 


1982 United 
States 


Sources, 1982 
Other (principal) 


Spain 14; Switzerland 14. 


All from 


Brasil 2.00 United Kingdom 817. 


; United Kingdom 3,598; 

; United Kingdom 13,912; 
Germany 5,028. 

VVG 
United ki 324. 
em um-Luxembourg 1,477; 
wasn oh India 794; United 
United Kingdom 17; Japan 1. 
Hesiod 


Zane 120, U ited Kingdom 33 
Zambie 120; United King est Germany 2. 


All from Singapore. 
Japan 20; West Germany 3. 


China 5; West Germany 5. 
All from United Kingdom. 


United Kingdom 14. 


ted Kingdom 125. 
West Germany 790; F 
Belgium-Luxembourg 75. 
e y Burundi 22. 
—5 Zambia 2,226; Netherlands 415; Canada 
West Germany 830; Japan 51. 


West Germany 25; Netherlands 24. 
China 3; United Kingdom 1. 


India 16; Japan 11. 

United Kingdom 42; Czechoslovakia 12; 

Republic of South Africa 407; Canada 128 
F United King- 


dom 
5 ited Kingdom 924. 
est Germany 50; Uni ted Kingdom 29. 


West Ge 181; Netherlands 9. 
— 40, 420; West Germany 9,551; 


J 

Republic of Korea 1 000; Israel 12,200. 

N 13,700; Sweden 125 ee 
15,670. * f dk 
from Brazil. 


All from United Kingdom. 
United Ki ; West 
United Kingdom M Germany $2. 
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Table 3.—Kenya: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Crude — — thousand 42-gallon barrels. — 

Liquefied petroleum gas- -do 
F 

Kerosene and jet fuel! do- 
Distillate fuel oil |... do 
Lubric ant Te 
Residual fuel oil... . .. "n 
Bitumen and ether residues da 
Bituminous mixtures KUNA 
Petroleum cok do 

NA Not available. 

Table prepared by Virginia A. Woodson. 

Wess than 1/2 unit. 


During 1985, there were no commercial 
mining operations in Lesotho. The country’s 
domestic mineral-related activities were 
limited to sand and gravel operations for 
local construction purposes. At yearend, the 


1981 1982 "United 
States 
215 248 8 
81 NA 
28416 2.555 ae 
215 218 8 
15,087 9.220 Se 
1 118 em 

18 es 
4 81 ae 
182 85 2c 
1,500 538 20 
1,374 350 = 
2 2 d 
4,589 3.291 2 
311 860 Su 

126 m 
2.827 1,642 $54 
90,929 46,505 -- 

20 Ze 
342 509 —— 
18,409 15,570 on 
4 8 " 
61 300 __ 
23 11 ae 
405 88 28 
162 301 NA 
384 155 27 
44 115 NA 
49 1 ne 

1 8 

d RR 

LESOTHO 


Sources, 1982 
Other (principal) 


West Germany 114; United Kingdom 51; 
China 25. 


NA. 
Ethiopia 2,283. 
United aia an 121; West Germany 48; 


Belgium Luxembourg 1,620; Romania 


India 96; United Arab Emirates 17. 


U ed Kingdom 40, bs 25; Switzer- 
ni > , 
land 20. 


Poland 250; Switzerland 200; West Ger- 


Israel 856; West Germany 315. 
Mozambique 30,807; Republic of South 
Africa 15,543. 


United Kingdom 9304; West Germany 165. 
Saudi Arabia 7,077; United Arab Emirates 
095; Oman 1,328. 


4, 

France $8; Era 85; United Kingdom 62. 
, Un 

West 4; China 8; apan 1. 
United 48; N Ti 22; 
United Kingdom 166, 106. 
Haly 62; United Kingdom 32; Australia 80. 
Mainly from Netherlands. 


Republic of South Africa repatriated Leso- 
tho mineworkers from the Republic of 
South Africa, which was expected to have 
grave economic consequences on Lesotho's 
foreign exchange earnings in 1986. 
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MALAWI 


The most important mineral event of the 
year was the official opening of the coun- 
trys first commercial-scale coal mine, at 
Kaziwizwi near Livingstonia in the Rumphi 
District. The underground operation was 
designed and opened by the Malawi Depart- 
ment of Mines with assistance from the 
Malawi Geological Survey Department 
(MGSD). The mine began producing in Au- 
gust under operational control of the para- 
statal firm Mineral Investment & Develop- 
ment Corp. (MIDCOR). MIDCOR was estab- 
lished early in the year by the Government 
to develop known mineral deposits within 
Malawi. MIDCOR was empowered by the 
Government to use public funds, private 
funds, or joint venture financial and/or 
technical arrangements with either domes- 
tic or foreign concerns. By yearend, MID- 
COR had steadily increased the production 
rate and leveled off at 500 tons of coal per 
week. The coal produced had a heating 
value of approximately 13,000 British ther- 
mal units per pound, with an ash content of 
less than 15%. 

A number of exploration projects were 
under way or being completed in 1985. The 
countrywide airborne geophysical program 
sponsored by the UNDP and conducted by 
Hunting Geology & Geophysics of the 
United Kingdom was nearing completion. 
Processing of data and compilation of maps 
for the almost 900,000 line-kilometers of 
survey was completed by yearend. The 
maps were to be studied during 1986 by the 
MGSD at its Zomba headquarters, and re- 
sults were to be internationally disseminat- 
ed in hopes of attracting established mining 
companies and other technical institutions 
to conduct further exploration studies of 
mineral deposits identified from survey 


maps. 

France's BRGM completed a prospecting 
program during the year for columbium, 
tin, tungsten, and related minerals within 
the districts of Mangoche, Zomba, and 
Mulange. Public information on the results 
of the program was limited at yearend to 
confirmation by BRGM that traces of tin 
and tungsten were found in Malanje and 
Mangoche, respectively. The British Cen- 
tral Electricity Generating Board continued 
with an exploration program for uranium 
in the Karonga-Chitipa area. Preliminary 
investigations by the MGSD were well un- 
der way at yearend for phosphate and 
vermiculite deposits at Mlindi in the Mwan- 
za District. The MGSD was also investigat- 
ing the commercial potential of ceramic 
clays at Linthipe. The MGSD's Industrial 
Minerals Laboratory preduced high-quality 
experimental pieces of ceramics from the 
Linthipe clay reserves, which were estimat- 
ed at 14 million tons. The Malawi Develop- 
ment Corp. was granted a license during the 
year to exploit a kyanite deposit at Kapiri- 
dimba in the Nicheu District. Installation of 
a processing plant for the gypsum mining 
pilot operation, near Mponela in the central 
region, was under way at yearend. 

Lime supplies for the construction indus- 
try continued to come from small-scale 
artisans and imports. About 180 wood-fired 
kilns were supplying approximately 4596 of 
the industry's lime requirements. Some pri- 
vate mineral ventures experienced set- 
backs. Both BPB Malawi and Lonrho 
Malawi suspended operations at their re- 
spective vermiculite and monazite pilot 
mines and plants. Financial restraints were 
reported to be the problem in both cases. 


MAURITIUS 


Mauritius, an island situated about 800 
kilometers east of Madagascar, remained 
basically an agricultural country in 1985, 
with sugar production accounting for over 
one-half of the country’s export earnings. 


Mineral production was limited to stone 
and gravel quarrying for local construction, 
along with small salt and lime producing 
operations, also for domestic consumption. 


MOZAMBIQUE 


Important mining operations in the coun- 
try in 1985 were all small. They were 
limited to asbestos, bauxite, bentonite and 
kaolin, coal, copper, limestone, microlite 
and tantalite, monazite, precious and semi- 


precious stones, and salt. Severe economic 
conditions continued to plague Mozam- 
bique. Owing to a number of factors, partic- 
ularly the country’s continuing civil insur- 
gency problems, sectors such as agriculture 
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and all forms of transportation continued to 
be severely impeded. Rail transportation 
problems in particular continued to stifle 
the coal mining and export sector. 

An important addition to the mining 
industry was the startup of bauxite mining 
in Manica Province. The Zimbabwean min- 
ing firm E.C. Meikle (ECM) signed a mining 
agreement with the Mozambique Ministry 
of Mineral Resources in December 1984, 
and began extraction operations in mid- 
1985. ECM has supplied raw bauxite to 
aluminum sulfate manufacturers in Zimba- 
bwe, for use in water purification and paper 
manufacturing within that country. 

Lonrho Ltd. of the United Kingdom sign- 
ed an exploration and mining agreement 
with the Government of Mozambique in 
June for four of seven concession blocks for 
gold mining in Manica Province. Both lode 
and alluvial mining was expected to be 
undertaken by Lonrho. Also in June, a 
protocol agreement was reached between 
the U.S. firm, Edlow Resources Inc. and the 
Government of Mozambique, under which 
Edlow would prospect and develop titanium 
deposits along the coast of Zambezia Prov- 
ince from the Quelimane area to the border 
of Nampula. 

Graphite prospecting in the Ancuabe and 
Mazeze areas of the Cabo Delgado Province 
was to continue in 1986. Results of studies 
conducted during the 2-year period 1984-85, 
by a team of Bulgarian and Yugoslav geolo- 
gists, identified large graphite deposits in 
these areas. Further assessment was needed 
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to accurately estimate reserves and better 
assess the quality of the graphite. Other 
mineral deposits of asbestos, kaolin, beryl, 
garnet, copper, and chrome were also iden- 
tified during the study. 

Cia. de Pesquisa de Recursos Minerais 
(CPRM) of Brazil announced plans for a 
phase II coal exploration program in the 
interior Moatize region. Between 1982 and 
1985, CPRM conducted a phase I study of 
coal reserves in the Mucanha Vuyi region. 
CPRM reported that positive results from 
the second-phase work could result in large- 
scale coal exploitation, infrastructural de- 
velopments, and a large coal exporting in- 
dustry for Mozambique. CPRM was a Bra- 
zilian parastal interested in future commit- 
ments from Mozambique to supply coal to 
Brazil. 

Seismic studies for petroleum in northern 
Mozambique were completed by Esso Petro- 
leum Co. and Shell Exploration Co., and 
plans were for the consortium to drill its 
first exploration well early in 1986. By 
yearend 1985, two drilling sites had been 
identified within the onshore Rovuma River 
Basin concession. Amoco International was 
preparing at yearend to drill its first well in 
the offshore Zambezi Delta. Drilling oper- 
ations were expected to begin in February 
1986. Work continued during the year, with 
assistance from East German and Soviet 
engineers on exploiting the natural gas 
deposits of the Pande area within the 
Inhambane Province. 


REUNION 


The economy of Reunion, an island in the 
Indian Ocean approximately 640 kilometers 
east of Madagascar, continued to be heavily 
dependent on the agricultural sector. Pri- 
marily a sugar grower and exporter, trade 
receipts in 1985 from this commodity 
accounted for a majority of the island’s 


foreign exchange earnings. Reported miner- 
al activity on the island was limited to 
small sand and gravel operations for local 
construction, and the operation of a 200,000- 
ton-per-year cement clinker grinding facili- 
ty at Saint Denis, which manufactured 
cement mix from imported materials. 


RWANDA 


During 1985, the Rwandan mineral indus- 
try suffered a major setback, with the finan- 
cial collapse of the country’s sole mining 
company, Société Miniére du Rwanda (SO- 
MIRWA). SOMIRWA, owned 51% by Bel- 
gium’s Compagnie Géologique et Miniére 
des Ingenieurs et Industriels Belges and 
49% by the Government of Rwanda, went 
into receivership in September after declar- 
ing a cessation of all payments in August. 


The ramifications on the country’s economy 
were expected to be severe. Efforts were 
under way at yearend to restructure the 
industry and refinance SOMIRWA with 
major assistance from the World Bank. 
Planning continued on a UNDP followup 
project for gold exploration in the Niugwe 
and Miyove areas of Rwanda. A previous 
UNDP project completed a considerable 
amount of geological, geochemical, and 
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trenching work in the Niungwe area. The 
exploration potential for both areas was 
considered good. Niungwe was in the south- 
western part of Rwanda near the Burundi 
‘border, and Miyove was situated approxi- 
mately 65 kilometers northwest of Kigali. 
The proposed project would involve more 
geological mapping, sampling and geochem- 
ical testing, trenching, and some diamond 
drilling. The estimated project cost was 
8835, 000 and expected to take 20 months to 
complete. 

Rwanda continued to make strides in 
reducing its dependency on imported ener- 
gy. Because of completion of small hydro- 
electric stations throughout the country, 
Rwanda's importation of electricity dropped 
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from 60% of its total needs in 1980 to 10% 
in 1985. Other indigenous energy sources 
continued to be investigated. The Europe- 
an Economic Community (EEC) approved 
an aid project valued at approximately 
$800,000 for a feasibility study of large-scale 
exploitation of the Lake Kivu methane gas 
deposits. The project was to be a joint effort 
between Rwanda and Zaire. Efforts contin- 
ued during the year on implementing a 
joint project between Burundi, Rwanda, and 
Zaire, for building and managing a power 
distribution network based on the Ruzizi 
Dam and other regional power stations. The 
project was being funded by the World 
Bank, EEC, the Great Lakes Economic De- 
velopment Bank of Africa, and Italy. 


SEYCHELLES 


Seychelles is comprised of approximately 
115 islands scattered over 1.15 million 
square kilometers of the Indian Ocean. The 
archipelago contains a core of granitic is- 
lands surrounded by sand cays and coral 
islands. The only mineral-related oper- 
ations on the islands in 1985 were small 
sand and gravel operations for local con- 
struction and the collection and processing 
of guano for use domestically as fertilizer. 

A geological study was completed in 1985 
on the submerged banks and shelf areas of 


the islands’ sedimentary basin by the Gov- 
ernment of Seychelles, in expectation of 
releasing an international invitation to bid 
for petroleum exploration concessions in 
1986. During the late 1970’s and early 
1980’s, a considerable amount of petroleum 
exploration, including seismic testing and 
other geological studies, was completed 
within the archipelago’s waters. However, 
no petroleum or natural gas deposits had 
been discovered as of yearend 1985. 


SOMALIA 


Commercial mineral activities in Somalia 
were limited to sepiolite (meerschaum) pro- 
duction for export. Small sand and gravel 
and stone operations existed for local con- 
struction projects, as well as sea salt extrac- 
tion for domestic consumption. Some lime- 
stone and clay production was reported for 
the cement plant commissioned late in 1984 
at Berbera, on the northwest coast. 

Several international petroleum compa- 
nies were interested in Somalia during 
1985, particularly off the country’s north- 
ern coastline. Based on the exploration 
success of Hunt Oil Co. in the Alif Oilfield of 
the Ma’rib-Jawaf Basin of the Yemen Arab 
Republic, international companies were 
speculating that the basin’s petroleum de- 
posits could well extend into northern So- 
malia. Occidental International Oil Inc. and 
Consolidated International Petroleum 
Corp., both of Vancouver, Canada, were 
negotiating separately in the latter part of 
1985 for concessions off the northeast coast 
of Somalia. The Government of Somalia was 
granting exploration permits for 6 years 


and production licenses for 25 years. Occi- 
dental was interested in an area just north 
of the Hafun Peninsula on the eastern coast 
of Somalia. Royal Dutch/Shell was involved 
in exploration drilling activities off the 
north coastline of Las Koreh, as well as 
Italy's Azienda Generali Italiana Petroli 
S.p.A. (AGIP), which was conducting explo- 
ration drilling off Somalia’s northeast coast- 
line. Esso Exploration Juba S.A. and Royal 
Dutch/Shell were under way with geophysi- 
cal studies within a 205,000-square-kilome- 
ter concession along the borders of Kenya 
and Ethiopia in southwestern Somalia. 

Chevron International Ltd. signed an ex- 
ploration agreement with the Government 
of Somalia for 4.05 million hectares of 
onshore and offshore concession. The three- 
block area of the agreement was along the 
northwest coast of Somalia and offshore in 
the Gulf of Aden. Chevron officials stated 
that geophysical work would begin in 1986 
and continue until 1989, when a final de- 
cision on drilling would be made. 


Little progress was reported regarding 
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the proposed commercial development of 
the uranium reserves in the Galgudud area. 
At yearend 1984, a proposed $300 million* 
project to construct a mine and 500-ton-per- 
year yellowcake processing plant had been 
envisioned by contractor Construtora An- 
drade Gutierrez S.A. of Brazil. The Interna- 
tional Atomic Energy Agency had reported 
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12,000 tons of indicated uranium reserves in 
the Galgudud area, with 6,000 tons consid- 
ered economically extractable. However, 
early in 1985, with the continued depressed 
state of the uranium industry, the major 
financial partner for the project, the Arab 
Mining Co., put the project’s construction 
plans on hold. 


SUDAN 


The Sudanese economy continued to dete- 
riorate, with the reported gross domestic 
product decreasing for the ninth consecu- 
tive year, in 1985 by an estimated 7.0%. 
Owing to a number of factors, including the 
general economy, continued civil strife, and 
famine problems throughout much of the 
country, a new Government came to power 
in April. By yearend, Sudan’s external debt 
was estimated at $10 billion,” the country's 
imports had exceeded exports by 70% in 
value, and the industrial sector was opera- 
ting at barely 25% of its capacity. 

Sudan’s mineral industry continued to be 
an insignificant contributor to the country’s 
economy. Mineral commodities produced 
were cement, chromite ore, gold, gypsum, 
and salt. The total net value of mineral 
exports, chiefly chromite ore and gold, was 
approximately $2 million, and was less than 
0.5% of the country’s total export revenues. 

Production of chromite decreased drasti- 
cally in 1985, owing to continued severe 
financial difficulties within the Ingessana 
Hills Mining Co., the country’s sole chro- 
mite mining operation. Through an agree- 
ment reached with the Government of Ro- 
mania, equipment and technical assistance 
were expected in 1986. 

In October 1985, Greenwich Resources 
Inc. began commercial-scale gold mining at 
its Gebeit operation in the Red Sea Hills, 
having completed approximately 1,000 me- 
ters of underground development tunnels 
and a shaft to reach Gebeit’s Wadi Lode at 
approximately 140 meters depth, from 
which a majority of the ore was being 
extracted. Treatment of the gold ore was 
accomplished in a 300-ton-per-day gravity 
flotation cyanidation plant. 

The mine was expected to steadily in- 
crease its production rate to an average of 
14 kilograms per month, by October 1986. A 
cost analysis of the ore body in 1985 esti- 
mated a net value of $27 million; however, 
Greenwich expected to increase the reserve 
figure of 207,000 troy ounces of gold with 
further exploration. As of yearend, Green- 


wich had completed 29 diamond drill holes 
and 181 percussion holes at the Gebeit 
minesite, 250 kilometers northwest of Port 
Sudan. Greenwich held gold exploration 
rights to 46,000 square kilometers in the 
Red Sea Hills, and another 41,000 square 
kilometers in the Nile Valley and Nubian 
Desert. 

Sun Sudan Oil Co., a subsidiary of Sun Oil 
Co. of the United States, was conducting 
exploratory drilling in a 220,000-square- 
kilometer area in central Sudan. The com- 
pany spudded its first well in September 
near Dar ’Ogeil in the Kordofan area, 160 
kilometers south of Khartoum. By yearend, 
Sun Oil had completed its first well, a 
second drilling was under way, and a third 
site had been located in the Blue Nile 
Province. No strikes were reported as of 
yearend. Sun Oil was also conducting fur- 
ther seismic survey work throughout 1985 
within its central concession. Sun Oil was 
the operator of the concession, which was 
also held by Marathon Petroleum Sudan 
Ltd. and the state petroleum agency, Gener- 
al Petroleum Corp. of Sudan. 

Between June 1984 and October 1985, 
Chevron drilled a total of eight dry wells at 
its Muglad site, south of Kordofan. Based on 
the poor results and insurgency problems 
that prevented development of its southern 
fields, Heglig and Unity, Chevron announc- 
ed it was suspending drilling activities at 
yearend. With wells costing approximately 
$4 million each to drill, Chevron was anx- 
ious to cut back on unproductive expendi- 
tures, and decided to stop its drilling pro- 
gram and study the existing Muglad data. 
Chevron was to continue survey work in the 
Muglad and Blue Nile areas until March 
1986. At that time, a decision on whether to 
begin drilling again was to be made. 

The French oil company subsidiary, CFP- 
TOTAL, also ceased exploration activities in 
latter 1985 in its eastern concession near 
Gedaref. The company's reasons for halting 
operations were reported as technical prob- 
lems with drilling equipment. Total also 
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had a concession in the south adjacent and 
northwest of Chevron’s Unity Field. Owing 
to the insurgency problems in the area, 
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Total suspended its southern operations 
shortly after Chevron’s suspension of south- 
ern operations. 


SWAZILAND 


Trade export revenues for Swaziland’s 
mineral commodities increased almost 25% 
in 1985, to $15.0 million.* Increased sales of 
asbestos, coal, and diamonds all contributed 
to the overall increase. The total employ- 
ment figure in the mineral sector also 
increased for the year, to 2,440. Under- 
ground miners made up approximately 40% 
of the work force. Earnings of mineral 
sector personnel totaled approximately $5 
million. 

Export sales of chrysotile asbestos in- 
creased marginally in total weight, to 
24,829 tons. Owing to a unit price increase, 
sales receipts increased from $8 million to 
$9.6 million. Major export customers were 
Ireland, the Republic of South Africa, Tai- 
wan, Thailand, the United Kingdom, and 
Zambia. In January, total ownership and 
management of the asbestos mine trans- 
ferred from Turner and Newhall Ltd. of the 
United Kingdom, to Swaziland parastatal, 
Msauli Asbestos Ltd., established by the 
Government’s investment fund agency, Tib- 
yo Taka Ngwane (TTN). 

The country’s sole coal mine, the Mpaka 
Colliery, increased both production and ex- 
port sales. Approximately 101,000 tons of 
coal was exported for a total of $2.55 million 


in receipts. Kenya’s Bamburi Portland Ce- 
ment Co. was the major export customer, 
receiving 75% of the tonnage, with the 
remainder being shipped to the Republic of 
Korea. Rail transportation to the port of 
Maputo in Mozambique continued to be a 
problem owing to civil strife within Mozam- 
bique. Ownership of the Mpaka Colliery 
changed hands from Swaziland Collieries, a 
subsidiary of Anglo American Corp. of the 
Republic of South Africa, to Emaswati Coal 
Pty., established by the Swaziland Govern- 
ment’s TTN. 

Diamond production increased at the new 
Dokolwayo Mine, which began production 
in 1984. Operations continued to be expand- 
ed in 1985, with a $2.5 million project 
initiated to increase the mine’s processing 
plant capacity. Sales increased over 500% to 
almost $2 million, as approximately 26,000 
carats was sold. Known diamond reserves of 
the minesite’s kimberlite pipe were ex- 
pected to support an open pit mining oper- 
ation for approximately 8 years. As depths 
of the pitching kimberlite pipe become too 
great for surface mining, operations were 
expected to change to an underground min- 
ing scheme. 


TANZANIA 


The economy of Tanzania remained in a 
precarious state in 1985 and the country 
continued to suffer from a wide range of 
financial and material shortages. These in- 
cluded mining equipment and fuel, which 
hampered all mining and exploration activi- 
ties. After general elections in October, the 
Ministry of Water, Energy & Minerals, 
became the Ministry of Minerals & Energy, 
with water concerns being transferred to 
another ministry. 

Tanzania's State Mining Corp. (STAMI- 
CO) announced at midyear the discovery of 
several gold deposits in the Kahama Dis- 
trict of the Shinyanga Region. The deposits 
were discovered during a 2-year comprehen- 
sive exploration project funded by the Fin- 
nish International Development Agency. 
Two Finnish exploration companies, Outo- 
kumpu Oy and the Kone Oy Corp., were the 
principal investigators. Gold reserves were 
estimated at 4.3 million tons of ore. As part 


of the project, a feasibility study estimated 
that 150,000 tons of ore per year could be 
mined and treated to produce 2,000 kilo- 
grams of gold for a minimum of 15 years. 
Together with STAMICO, the Finnish firms 
formed a joint venture company during the 
year, Kahama Gold Mines Ltd., which was 
expected to begin commercial exploitation 
of the deposits in 1989. Construction work 
on a treatment plant and development of an 
underground mine was under way at year- 
end, with commissioning of the mine ex- 
pected within 30 months. STAMICO's own- 
ership share in Kahama was 70%, while 
each of the two Finnish companies held 
15% of the company assets. 

Dar Tadine Al Unna (DTU) began drilling 
operations at its Buhemba site, an old gold 
mining location, in mid-1985. The company 
was investigating gold values in old tailing 
dumps and nearby alluvial deposits. DTU 
also began a program of buying gold from 


THE MINERAL INDUSTRY OF OTHER EAST AFRICAN COUNTRIES 


local artisan miners, regarding the artisans 
as subcontractors within the DTU conces- 
sion areas. The Buck Reef gold mine had 
operational problems during the year that 
included frequent fuel shortages, flooding of 
lower mine levels, and disappointing gold 
recoveries. 

At yearend, there were seven internation- 
al petroleum companies active in Tanzania. 
Esso Exploration and Royal Dutch/Shell 
were in the latter part of 1985 drilling their 
second exploration well southwest of the 
capital, Dar es Salaam, as was the Interna- 
tional Energy Development Corp. (IEDC), 
which was the operator of a 12,000-square- 
kilometer concession north of the capital in 
the Bagamoyo District. The Kuwait Foreign 
Petroleum Exploration Co. and Société Na- 
tional Elf Aquitaine of France were conces- 
sion partners with IEDC. Amoco Interna- 
tional obtained a 28,500-square-kilometer 
concession in April, near Lake Rukwa in 
the west-central area of Tanzania. Geophys- 
ical studies were to be completed within 2 
years. AGIP, had a small concession, mostly 
offshore, near Mtwara in the southeast. 

With an additional $8 million* in assist- 
ance allocated by the International Devel- 
opment Agency in June, the Government 
agency Tanzania Petroleum Development 
Corp. was to conduct further gas explora- 
tion and a market analysis for the Songo- 
Songo natural gas deposits, just offshore of 
Tanzania's southeast coast. 

Diamond production at Tanzania’s sole 
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operation, the Mwadui Mine of Williamson 
Diamonds Ltd., continued throughout the 
year. The operation was an open pit approx- 
imately 300 feet deep, developed in the 
crater sediments and kimberlite tuffs. Dia- 
mond production for the first 9 months of 
1985 was reported to be 221,623 carats. 

During the year, a mineral exploration 
team sponsored by the UNDP investigated 
gold mineralizations in the greenstone belts 
of Geita and Nzega West, south of Lake 
Victoria. Using geological, geochemical, and 
geophysical techniques, the results obtained 
by yearend indicated that good grade values 
might continue over strike distances of 
several kilometers. The Government was 
planning a diamond drilling program to 
begin early in 1986. 

A reconnaissance exploration team from 
the Federal Republic of Germany’s Federal 
Institute for Geoscience and Natural Re- 
sources was evaluating areas in northern 
Tanzania during the last half of 1985. A 
program of exploration for gold and base 
metals in selected areas, financed and con- 
ducted by the West German institute, was 
expected to begin in mid-1986. The Tanza- 
nia Geological Division of the Ministry of 
Minerals & Energy continued an explora- 
tion program for gold, diamonds, and tin. 
Several kimberlite pipes were identified in 
the Shinyanga region, and recoveries from 
bulk sampling showed diamonds in both the 
kimberlite and overburden. 


UGANDA 


The country’s mining industry as well as 
most sectors of the Ugandan economy con- 
tinued to suffer from nationwide political 
and civil strife, lack of operating capital, 
mismanagement, and general neglect. The 
status of the mining industry was uncertain 
during the year, and little information was 
available concerning existing operations. A 
new Government came to power late in 
1985; the second one installed in less than a 
year. 

Two projects that continued to await 
stabilized civil and political conditions were 
the Tororo fertilizer project and rehabilita- 
tion of the Kilembe copper-cobalt mine. The 
reserves of apatite and pyrochlore ore in the 
Sukulu Hills of the Tororo District were 
estimated at 200 million tons, grading 1396 
phosphorus pentoxide. The Bearden Potter 
Corp. of the United States completed a 
feasibility study in 1984 that proposed an 


80,000-ton-per-year superphosphate manu- 
facturing operation based on the Sukulu 
Hills phosphate reserves and sulfuric acid 
feedstock manufactured from the large co- 
baltiferous pyrite tailing concentrates 
stockpiled at Kilembe. Part of the Kilembe 
rehabilitation project would be to recover 
the cobalt content from the tailing piles 
next to the existing underground mine. In 
June of 1985, Outokumpu of Finland pre- 
sented a project proposal to Ugandan offi- 
cials concerning the possible purchase of 
60,000 tons of the stockpiled concentrates. 
Receipts from the sale of the cobaltiferous 
tailings would be used to fund a detailed 
study of mine area reserves and rehabilita- 
tion costs. Outokumpu also proposed con- 
structing a tailings processing plant at To- 
roro for easy transfer of the sulfuric acid 
byproduct to the proposed Tororo fertilizer 
project. 


1014 


The Lake Katse sodium chloride salt 
plant remained totally inoperative for the 
fifth consecutive year, and rehabilitation 
plans moved along slowly. The Swiss firm 
Silzer Escher Wyss Ltd. of Zurich conducted 
a study during the year that recommended 
a complete overhaul of the existing plant, or 
else scrapping it altogether. According to 
the study's conclusions, plant equipment 
was corroded beyond repair, and the plant’s 
total rehabilitation cost was estimated at 
$14.2 million.'* The study's rehabilitation 
recommendations were to install new proc- 
essing equipment, expected to double the 
plant’s capacity to 6 tons per hour of 98% 
pure salt, with an expected annual produc- 
tion of 45,000 tons. Uganda reported its 
total estimated annual consumption of 
85,000 tons of salt in 1985. The Ugandan 
Development Corp., the Government agen- 
cy responsible for the plant, funded the 
Swiss study estimated to cost $600,000. The 
plant's future was uncertain at yearend. 

The petroleum exploration promotion 
project being funded by a $4 million World 
Bank loan was stalled during most of the 
year. Based on the positive results of seis- 
mic, aeromagnetic, and geophysical work 
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carried out during 1988-84 under a US. 
International Development Agency project, 
the World Bank issued a tender for man- 
aging the exploration promotion project in 
April 1985. However, continued strife with- 
in the country was hampering project prog- 
ress. 
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BENIN 
Benin’s industrial sector experienced se- Government revenue. 

vere economic and financial problems in 
1985, including disappointing performances COMMODITY REVIEW 


of the Onigbolo cement plant and the Semé 
Oilfield, plus a shortage of technically train- 
ed personnel and experienced management. 
Oil production remained about 7,000 barrels 
per day. Import and export trade between 
Benin and the United States remained min- 
imal. Because much of Benin’s outstanding 
external debt was in U.S. dollars, the 
Stronger dollar greatly increased the debt 
burden. 

The 1985 budget of $304 million? was 
composed of an investment budget of $194 
million and a current budget of $110 mil- 
lion. Of the investment budget, 84% was 
expected to be externally financed. About 
$45 million was given to three priority 
projects: the joint Benin-Togo Nangbeto hy- 
droelectric project scheduled for completion 
in 1986; drilling of new exploratory wells of 
the Semé petroleum project, and the Dassa- 
Parakou highway. The budget deficit was 
projected to exceed $43 million despite a 
decrease in projected revenue owing to an 
anticipated decline of 25% in import tax 
revenue, normally the largest source of 


Crude oil production from the Semé Oil- 
field was about 7,000 barrels per day, equal- 
ing 1984 production. The Government en- 
couraged other foreign oil companies to 
explore for onshore and offshore oil, outside 
the Semé Field. All crude oil was exported 
because there was no domestic refinery and 
was sold on the spot market in 1985 for 
about $68 million. Société Nationale de 
Commercialisation des Produits Petroliers 
was the sole importer and marketer of 
petroleum products. 

In August, Benin terminated the service 
contract that Saga Petroleum A/S held on 
the Semé Oilfield and concluded a $2 billion 
agreement with Pan Ocean Oil Co. (Panoco) 
of Switzerland. The agreement covered in- 
creased production from the Semé Oilfield 
from 8,000 to 25,000 barrels per day within 
a year, continued development of oil and 
other mineral potential, and participation 
in fertilizer, hydroelectric, refining, and civil 
engineering projects. At yearend, the Pano- 
co agreement was closed. 
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Table 1.—Other countries of West Africa: Production of mineral commodities: 
Country? and commodity* 1981 1982 1983 1984P 1985° 
BENIN 
Cement, hydraulic metric tons 297,000 814,542 800,000 800,000 5300,000 
Petroleum, crude thousand 42-gallon barrels. — EX NE 1,000 2,500 2,500 
Salt, marine metric tons 400 100 100 100 100 
Stone: Graves do 22,000 NA NA NA NA 
BURKINA FASO 
emery Upper vole) 
Phosphate rock” kk tons 3 3 3 3 8 
CAPE VERDE era 
Pumice and related volcanic materials? 
metric tons. — 10,000 NA 10,000 10,000 10,000 
Sa o nne A ee ore do- 6,445 6,500 6,500 6,500 6,500 
IVORY COAST 
cement? thousand metric tons 1.200 1.100 636 536 679 
Petroleum 
Crude thousand 42-gallon barrels. — 2,220 8,278 8,760 9,960 8,060 
Refinery ucts 
Gasoline da- 71,942 71,896 
Kerosene and jet fue! — 899 895 
Distillate fuel oil _....._. -_~- do- 13,710 79,536 
NA NA NA 
Residual fuel oil |... .......- da- 13,996 74.029 
Liquefied petroleum gas do... "75 781 
Refinery fuel and losses do 100 803 
/o ( ee Se do... 110,722 111, 240 NA NA NA 
MALI 
Cement, hydraulic metrie tona... 20,000 27,000 20,000 25, 365 519,005 
Gold, mine output, metal content” _ troy ounces. - 16,000 18,000 18,000 16,075 516,075 
Phosphate rock F metric tons — 5,000 10,000 10,000 8,250 53 000 
Sall ee 8 do- 4,500 „500 500 4,500 4,500 
Stone: 
Mar bl do- 500 NA NA NA 9769 
Limes tone da- 4,600 NA NA NA NA 
NIGER 
Cement, hydraulic da- 87,000 88,000 88,000 88,000 88,000 
5 JJ ͤͥͤ ͤ K MOL cara 72,800 75,000 118,609 128,644 5150,635 
G LIBRUM RC AY EEE E da- 2,720 000 8,000 8,000 8,000 
Molybdenum Sonsen trate, metal content do- 113 42 40 83 532 
Phosphate Cf. mera da- 6,000 1,000 1,000 1,000 1,000 
Salt c c m 8,000 8,000 8,000 8,000 8,000 
Stone, sand and gravel 
ravel $e cubic meters 180,000 NA NA NA NA 
Sand... 8 do. ... ,000 NA NA NA NA 
Tin, mine output, metal content metric tons 55 41 40 76 5179 
Uranium concentrate, U3Os content do 5,187 5,014 4,041 8,216 53,236 
SENEGAL 
Cement, hydraulic --- do 871,600 863,470 894,916 884,821 5406,890 
Clays: Fuller's earth (attapulgite).. _ _ - - - do 82,978 98,999 100,875 115,498 595,957 
Petroleum refinery products: | 
Gasoline thousand 42-gallon barrela_ — 1,144 788 484 546 540 
Jet fuel and kerosene ..- do- 942 651 442 401 400 
istillate fuel oil „ do— 996 825 588 675 680 
Residual ell! do- 1,593 1,200 566 786 790 
22 TEE ees 15 40 20 23 20 
Refinery fuel and losses do- 186 147 137 233 230 
cU Eu MESE do- 4,986 8,601 2,187 2,664 2,660 
Phosphate rock and related products: 
Aluminum phosphate 
thousand metric tons. 199 219 1,187 279 5355 
Calcium phosphate do... 1,500 902 1,254 1,982 51,814 
Manufactured: 
Aluminum phosphate, dehydrated 
8 106 136 144 142 8200 
Other do- 5 5 3 17 58 
Satt aaa eA metric tons 140,000 160,000 170,000 165,000 5160,000 
TOGO 
Cement products | 
inkeer thousand metric tons 602 868 693 154 T 
Coment* 2.2 . loc ll dg do 285 279 282 243 284 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF OTHER WEST AFRICAN COUNTRIES 


1017 


Table 1.—Other countries of West Africa: Production of mineral commodities! 


ntinued 
Country? and commodity? 1981 1982 1983 1984P 1985* 
TOGO —Continued 

Iron and steel: 
Crude thousand metric tona. _ 5 5 2 men S 
FVV "i 7 ; uu ô 
do 2.215 2,800 2,010 2,400 2,450 
Salt 1h metric tons_ _ 600 100 T ts E 
Stone: Marble, dimension!! square meters NA 15,087 5,177 5,817 55,671 

NA Not available. 


*Estimated. Preliminary. Revised. 

Includes data available through Aug. 12, 1985. 

In addition to the countries listed, 
presumably produced a 


lime, and salt, but output is not reported quantitatively, and available information is inadequate 


e estimates of output levels. 


The Gambia and Guinea-Bissau, which are covered in the text of this chapter, 
a variety of crude construction materials (clays, sand and gravel, and stone) and may produce 


te to make 


iin addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) 


presumably is 

reliable sr d output | 
*Output based entirely on imported clinker. 
‘Reported figure. 
*Data are for years ending July 30 of that stated. 
"Production for Soviet-Malian Mine. 


uced, but output is not reported quantitatively, and available information is inadequate to make 


Products marketed under the trade names “Balifos” and “Phospal.” 


*One third of domesticall 
procnenon Ghana and the 
uction of cement by Ciment du T 


producen clinker from limestone mined at Tabligbo, Togo, was used 
carro akis Coast each received one-half of remaining clinker output. Togo also imported clinker for 


domestically for cement 


ogo. 
closed in 1981 and its salt company closed in 1982. 


he 's national refinery 
11The Société Togolaise de Marbrerie et de Matériaux also produced 1,205 metric tons of marble block in 1985. 
BURKINA FASO 
(formerly Upper Volta) 


The country's secondary economic sector, 
which included mining and manufacturing, 
retained its 1596 share of the gross domestic 
product (GDP) even though the GDP declin- 
ed in 1985. Mining of phosphate rock con- 
tinued as the principal mineral produced 
even though of negligible value. In the 1985 
budget, capital spending rose 896, twice that 
of 1984, and the debt-service ratio rose from 
10% in 1983 to 19% in 1985 on Government 
revenues of $160 million. 


COMMODITY REVIEW 


Although the Poura gold mine, operated 
by the Société de Recherche et d’Exploi- 
tation Miniére du Burkina, was financed 
and commissioned, the extent of the produc- 
tion since operations resumed in October 
1984, had not been reported. The Société 
Minières Cored-Burkinabé (Somicob), which 
was formed in 1985, was owned 60% by the 
Government and 40% by the Government 
of North Korea. Somicob intended to ex- 
plore further the gold deposits in the 


far north at Sebba that had been under 
investigation by North Koreans. Société des 
Mines du Sahel, 65% owned by the Govern- 
ment and 35% by the San Martin Mining 
Co. of the United States, continued to evalu- 
ate the feasibility of gold mining at Dori- 
Yalogo. Deposits at Bouroum and Kwade- 
men had been studied earlier. 

Financial support was not found for the 
Tambao manganese deposit although East- 
ern European countries had expressed in- 
terest in developing the relatively rich but 
small ore body. The project required an 
estimated $47 million to develop the mine 
and $60 million for a 228-mile railroad to 
link the mine to distribution points. In view 
of the depressed state of the manganese 
market, the project was held in abeyance. 

Burkina, a nonproducer of petroleum or 
natural gas, met its petroleum require- 
ments mainly through imports from an 
Ivory Coast company, Société Ivorienne de 
Raffinage (SIR), in which the Burkina Gov- 
ernment was a small shareholder. 
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CAPE VERDE ISLANDS 


The mineral industry remained limited to 
elementary construction materials and salt. 
The African Development Fund (ADF) ap- 
proved a $21.1 million“ loan toward financ- 
ing the $28.9 million cement factory for 
domestic consumption on the Island of 
Maio. The European Investment Bank also 
agreed to lend $4.2 million for the project. 
In June, Cimenterie du Cap-Vert was to be 
established, with the Government as the 
majority stockholder, to manage the 3-year 
project, which was scheduled to start in 
1986. The plant would have a vertical clink- 
er kiln with an output capacity of 175 tons 


per day and a crushing capacity of 12.5 tons 
per hour. 

The Nigeria Trust Fund and the ADF 
were lending $6 million and $2.8 million, 
respectively, to construct a port facility to 
serve the cement factory and the existing 
salt mine and to deliver supplies to the 
island. The $9.7 million project, managed by 
the Ministry of Housing and Public Works, 
involved construction of a 1,000-foot access 
road and ancillary buildings, and the supply 
and installation of handling equipment. The 
2-year project also was to start in 1986. 


THE GAMBIA 


Mineral industry activity remained insig- 
nificant. The economy depended heavily on 
agriculture, which contributed about 50% 
of the GDP and which was affected severely 
by recent drought. Hopes for a mineral 
industry centered around heavy mineral 


sands, principally ilmenite, rutile, and zir- 
con. Surveys indicated that mining oper- 
ations were feasible only if production coin- 
cided with a significant prolonged upturn in 
the zircon market. However, 1985 did not 
provide that upturn. 


GUINEA-BISSAU 


Mineral production was limited to un- 
known quantities of crude construction ma- 
terials. The majority of the country’s trade 
was with Eastern and Western Europe, par- 
ticularly Portugal. 

Guinea-Bissau substantially eased its 
laws governing oil and gas leasing and 
extraction and established very favorable 
terms for foreign enterprise. The Interna- 
tional Court at the Hague resolved the 
dispute between Guinea-Bissau and Guinea 


regarding ownership of their territorial wa- 
ters where offshore oil prospecting had 
occurred. The Court’s arbitration panel 
bisected the sovereignty of the waters, en- 
abling both countries to prospect for off- 
shore oil. 

France was planning a $180,000 program 
to study the exploitation of phosphates in 
the north. The study would include mining, 
land transport, and sea shipments. 


IVORY COAST 


The Ivory Coast relied largely upon agri- 
culture, which contributed a quarter of the 
$6.8 billion GDP and employed 80% of the 
labor force. Coffee and cocoa accounted for 
approximately 50% of the foreign exchange 
generated from exports in 1985. Twenty-five 
percent of the hydraulic cement production 
was exported and was valued at $11.3 mil- 
lion. The near self-sufficiency in petroleum 
production helped the economy measurably. 

The total debt in 1985 amounted to $6.8 
billion with debt servicing amounting to 
about $1.1 billion before rescheduling and 
$625 million after rescheduling. The esti- 
mated values of exports and imports were 
$3.75 and $2.16 billion, respectively, leaving 
a positive balance of $1.59 billion. The 


special investment and equipment budget 
was $226 million, a 5796 reduction com- 
pared with that of 1984. 

Mining was not a major activity although 
gold and diamond deposits were known. The 
previous large investment in hydroelectric 
power generation was productive again af- 
ter the 2-year drought of 1983-84. The long- 
planned Soubre Dam complex was in abey- 
ance in light of the possibilities of using gas- 
fired turbines and inability to finance the 
dam at present. 

In mid-1985, the fall in oil prices stopped 
offshore exploration, particularly since off- 
shore oil had been found only in small 
deposits in deep water. The exploitation of 
offshore fields, which began in 1980, made 
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the country about 85% self-sufficient in 
petroleum. Production in 1985 was esti- 
mated at 22,000 barrels per day. 


COMMODITY REVIEW 


Gold.—The Ivory Coast Syndicate, owned 
60% by Eden Roc Mineral Corp. and 40% by 
Dibi Resources Inc., continued its drilling 
and evaluation of the Asupiri No. 1 and 
Aniuri Zones. The property was believed to 
contain several horizons containing gold 
mineralization and alluvial accumulations 
of exploitable material. 

Mineral Fuels.—Natural gas had been 
found in sufficient quantity to consider its 
exploitation for power generation, industri- 


1019 


al and household use, and process heating 
at the Abidjan oil refinery. Phillips Petro- 
leum Co. and the Government had been 
discussing the development of offshore gas 
reserves near Jaqueville. Two wells and a 
35-mile, 8-inch pipeline were necessary to 
deliver gas for electricity generation from 
the field in B-1 block. 

Abidjan was the site of the SIR refinery. 
SIR, which had a capacity of 30 million 
barrels per year, refined about 70% of the 
country’s crude oil and imported crude. 
Gulf Oil Trading (now Chevron Corp.) con- 
tracted with SIR to process 5 million barrels 
of crude in 1985 because SIR’s capacity far 
outstripped domestic demand. 


MALI 


The mineral industry still consisted of the 
production of cement, gold, phosphate rock 
for local consumption, and salt. There was 
increased activity in the exploration for and 
production of gold. Although Mali had few 
proven mineral resources, extensive geolog- 
ical surveys, underwritten by sponsors such 
as the U.S.S.R., France’s Bureau de Re- 
cherches Géologiques et Miniéres (BRGM), 
and the United Nations Department of 
Technical Cooperation for Development, 
identified mineralization of gold, phosphate 
rock, bauxite, iron ore, and uranium in 
several areas. The country’s landlocked sit- 
uation, coupled with poor transportation 
links and infrastructure and the worldwide 
depression in commodity prices, militated 
against mineral exploitation, except for 
gold. 

The Kalana gold mine, which operated in 
1985, was developed with the U.S.S.R.’s 
financial and technical assistance. It was 
operated by the Société de Gestion et 


d'Exploitation des Mines d'Or de Kalana 
(SOGEMORK) under the state-owned So- 
ciété Nationale des Rocherches Miniéres 
(SONAREM). Production was valued at $2.3 
million.* At full capacity, output from proc- 
essing 65,000 tons of ore per year was 
expected to be 58,000 troy ounces of gold 
and 15,000 troy ounces of silver. Explor- 
ation of the area continued as did plans for 
increasing processing capacity. À company, 
owned by BRGM and Mali, was considering 
the development of another gold mine at 
Loulo. 

Transportation constraints of the land- 
locked country limited phosphate produc- 
tion to the domestic market. Various inter- 
national development funds and countries 
financed highway and electric power proj- 
ects whose purposes were to help Mali's 
development. The 1985 projections for GDP, 
trade deficit, and external debt were com- 
parable to those of 1984. 


The mining industry, the most important 
factor in Niger’s economy, continued to 
derive most of the country’s foreign ex- 
change from uranium sales from two oper- 
ating mines. Uranium sales, amounting to 
$218 million,’ provided less than 10% of the 
Government's total revenue. The other com- 
ponents of the mineral industry were small 
but welcome contributors to the economy. 
France obtained about 50% of its uranium 
by purchasing the majority of Niger's urani- 
um production, paying a premium price of 
approximately $75 per kilogram on a long- 
term contract. Servicing the public debt, 


both domestic and foreign, absorbed about 
30% of the budget. The situation was 
exacerbated by the rising strength of the 
dollar, in which 5196 of the external debt 
was held. Total indebtedness was about 5496 
of the 1985 GDP. 

Niger’s principal trading partner was 
France, followed by Nigeria, which supplied 
most of Niger's petroleum products and was 
a major purchaser of animal exports. Trade 
with the United States was insignificant. 
Other trading partners were Western Eu- 
rope and Japan. Japan mainly purchased 
uranium from the country and exported 
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electronic equipment and vehicles to it. 

A Japanese consortium, International Re- 
sources Corp., planned to resume pros- 
pecting for uranium in two districts that it 
had investigated previously. An economic 
feasibility study of both deposits would 
follow the drilling of 55 exploratory holes. 

BRGM made a preliminary aeromagnetic 
exploration of the diamond potential of the 
Liptako-Gourma region in accordance with 
an agreement of the French Cooperation 
Mission with Niger. The Liptako region was 
located in the northeastern part of the West 
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African craton, which was a kimberlite- 
bearing area. BRGM proposed widening its 
survey to include other minerals. 

Niger’s Parc W phosphate rock reserves 
were examined to determine their potential 
use in manufacturing fertilizer for domestic 
use. A partially acidulated phosphate rock 
would require less acid to convert the phos- 
phate rock into a form other than super- 
phosphate. Parc phosphate was in this cate- 
gory. Most of the country's fertilizer in 1985 
came from Nigeria. 


SENEGAL 


The primary mineral resource that was 
exploited industrially was phosphate. How- 
ever, attapulgite production from the areas 
from which Société Senegalaise des Phos- 
phates de Thies mined phosphates quad- 
rupled compared with that of 1983. Because 
of factors such as Senegal's budgetary crisis, 
falling oil prices, and reduced iron ore 
demand, exploitation of sizable localized 
deposits of lignite, peat, and iron ore were 
not favored by the International Bank for 
Reconstruction and Development or foreign 
investors. Investment was favored for min- 
eral projects that required less up-front 
financing of support infrastructure and 
plant construction, and could be on-stream 
in shorter time frames. Senegal's debt serv- 
ice was about 2696 of export revenues. 

France continued as Senegal's principal 
trading partner. Phosphate production 
decreased 296 while phosphate exports in- 
creased 2.3% compared with those of 1984. 
Of the phosphate exported, Western Europe 
and Eastern Europe received 45.496 and 
32.6%, respectively. The major recipients, 
in descending order, were France, 30.6%, 
the Netherlands, 19.6%, Yugoslavia, 19.0%, 
Poland, 13%, and Belgium, 12.8%. The 
United States only imported 3.6% of the 
product. 


COMMODITY REVIEW 
Iron Ore.—Early in the year, Romania 


signed an agreement to furnish $150 mil- 
lion* and technical assistance to build a 
railway and a port to export ore produced 
by Société des Mines de Fer du Senegal 
Oriental (Miferso). The loan would be re- 
paid by yearly shipments of 1.5 million tons 
of iron ore concentrate when the mine 
operated. The cost of the port and railway 
was estimated at $770 million. Of the 371 
million tons of proven reserves, the deposits 
were of the following sizes, in million tons: 
Koudekourou, 261; Karakaeni, 60; and Cou- 
roudiako, 51. 

The ore, which averaged 538.5% iron, 
could be enriched easily to 83% iron. The 
Miferso project required an investment of 
$635 million to produce the targeted 6 
million tons per year. If the 190-mile rail- 
way were built connecting the mines with 
Tambacounda, the railway would open the 
Senegal Oriental Province to other mining 
activities and better commerce. The poten- 
tial impact of the iron ore exports plus the 
provision of employment for about 3,000 
persons kept the project hopes alive. 

Petroleum.—The dispute over the Sene- 
gal-Guinea Bissau territorial water bounda- 
ry had not been settled. However, signifi- 
cant oil shows in earlier drilling presumed 
eventual resumption of exploration. Most 
offshore testing concentrated on the Casa- 
mance region of southern Senegal that bor- 
dered Guinea-Bissau. 


TOGO 


The mineral industry relied primarily on 
the production of phosphate rock, which 
accounted for 10% to 15% of GDP. Exports 
of the mineral accounted for about 35% to 
46% of Togo's foreign exchange. The Office 
Togolais des Phosphates (OTP), Togo's state 
mining company, handled both the produc- 
tion and sales of the phosphate rock concen- 


trate. During the year, the Société Commer- 
ciale des Potasses et de l'Azote assisted in 
marketing phosphate products. Privatiza- 
tion of state-run companies, although advo- 
cated, proceeded slowly and mainly through 
leasing. 

Phosphate rock exports decreased 11.496 
compared with those of 1984. Togo exported 
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2.4 million tons of phosphate, of which 
Eastern and Western Europe imported 89% 
of the phosphate concentrate. The major 
customers, with their purchases shown in 
thousand tons, were France, 532; the Ne- 
therlands, 341; Yugoslavia, 332; Poland, 227; 
and Belgium, 222. 

Ciment du Togo (CIMTOGO), the only 
operating cement company, exported 60,000 
tons. The Société Togolaise de Marbrerie et 
de Matériaux (SOTOMA), two-thirds owned 
by the Government, exported 1,182 square 
meters of marble valued at $24,2983.* Since 
SOTOMA operated at a loss for several 
years, the Government sought to sell or 
lease the company to foreign private inves- 
tors. 


COMMODITY REVIEW 


Cement.—The Société Ciments de l'Afri- 
que de l'Ouest (CIMAO), which closed in 
1984, remained shut. The Governments of 
Ghana, Ivory Coast, and Togo, which jointly 
owned CIMAO, were studying how to make 
the plant viable and did not expect to 
reopen it before 1987. CIMTOGO, jointly 
owned by Togo and Norcem Ciment A/S of 
Norway, imported all the clinker used in its 
cement production. Norcem purchased L. 
nee Freres et Cie.'s Ets. S.A.'s share in 

984. 

Iron and Steel.—Société Togolaise de 
Sidérurgie (STS), the U.S. owned company 
that leased Togo’s steel mill, rerolled used 
rails into strip. Used rails plus Spanish 
billets were the feedstock for rebars. The 
rails were imported from Italy, the Ivory 
Coast, and Spain. STS also was cutting 
small ships into scrap, which it expected to 
sell to Italy and Spain. Rolled steel output 
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for 1985 was expected to be 7,000 tons for 
domestic use and 5,000 tons for export. 

Petroleum.—Unocal Togo Ltd., which 
took over Texaco-International (Togo) Ltd.’s 
(formerly Getty International (Togo) Ltd.) 
agreement with Togo for exclusive explor- 
atory drilling rights, was to drill offshore 
the Port of Lome in 1986. The test was to go 
to 6,250 feet and was based on Texaco’s 
previous seismic data. The venture, owned 
60% by Togo and 40% by Unocal, provided 
for profit sharing, which was to be figured 
after cost recovery. Togo did not produce 
any petroleum products. Its state-owned 
refinery was closed, and it depended entire- 
ly on imported supplies. The refinery tank- 
age was expected to be leased to a private 
company and to be reactivated in late 1985 
for fuel storage. 


1Physical scientist, Division of International Minerals. 

*Where necessary, values have been converted from 
Communauté Africaine cs (CFAF) to U.S. 
dollars at the rate of CFAF462-- US$1/ 00. The official 
CFAF exchange was maintained and freely convertible at 
50CFAF per French franc. 

*Where n , values for Burkina Faso have been 
converted from AF to U.S. dollars at the rate of 
CFAF478 = US$1.00. 

“Where necessary, values for Cape Verde have been 
converted from Escudos (Esc) to U.S. dollars at the rate of 


Esc80 = US$1.00. 

5Where n values for Ivory Coast have been 
converted from AF to U.S. dollars at the rate of 
CFAF450 = US$1.00. 

*Where , values for Mali have been converted 
VVV 


"Where necessary, values for Niger have been converted 
from CFAF to U.S. dollars at the rate of 
CFAF455 = US$1.00. 

n , values for Senegal have been con- 
verted from CF to U.S. dollars at the rate of 


CFAF449 = US$1.00 

Where n necessary, values for Togo have been con- 
verted from CFAF to U.S. dollars at the rate of 
CFAF445-- US$1.00. 
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BAHAMAS 


The Bahama’s petroleum-dominated min- 
erals sector constricted again in 1985. The 
declines were mostly the result of a soft 
market demand for crude oil and petroleum 
products. In early 1984, it was a growing 
unprofitability that prompted Charter Oil 
Co. to cease using the 350,000-barrel-per-day 
Bahamas Oil Refining Co. facility that it 
jointly owns with Chevron Oil Bahamas 
Ltd. After midyear 1985, because of poor 
petroleum economics, Chevron announced 
it would close the refinery, leaving only a 
maintenance crew. In 1984, the refinery 
exported less than 26 million barrels of 
petroleum products. Chevron's throughput 
was reported as averaging about 8,000 bar- 
rels per day at the time of the announce- 


ment. 

The crude oil transshipment terminal 
also registered declining activity and finan- 
cial losses in 1984 and 1985. Transship- 
ments of petroleum in 1985 amounted to 
about 100,000 barrels per day, one-half as 
much as in 1982. 

Tenneco Oil Co. was granted a third 
petroleum exploration license that increas- 
ed its total concession area to over 2 million 
acres in 19 contiguous blocks. In December, 
Tenneco became the first of the licensed 
companies to spud a wildcat in the Baha- 
mas offshore area. The wellsite was about 
150 miles southwest of Nassau and 50 miles 
north of Cuba. 


Table 1.— Islands of the Caribbean: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Country? and commodity 1981 1982 1988 1984P 1985* 
BAHAMAS? 
Cement, hydraulic thousand tons. . 29 *64 26 ET Se 
T 8 barrels_ 68,650 70,810 62,780 144, 000 6,000 
on = , 
J ·˙¹w rl e nad z 910 816 4370 850 
see S20 8,428 8,049 2,387 02.200 2,000 
Limestone, for cement manufacture do- 532 Ee. Prec s aa 
See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


(Metric tons unl " : ified) 
Country? and commodity 1981 1982 1988 1984P 1985* 
BAHAMAS? —Continued 
Sulfur, byproduct of petroleum“ 
ixi thousand tons 5 5 5 rg 1 
BARBADOS* 
Cement, hydraulic Scl da- one oon E *150 200 
F million cubic fest 450 550 "752 1893 900 
Marketed |... ----------— do... 1284 350 360 970 870 
Petroleum: 
Crude thousand 42-gallon barrels. - 211 265 380 685 690 
Refinery produets -do...- 41,408 €1,455 €1,480 €1,500 1,500 
CUBA? 5 
Cement, * 5353 pus um ie 8,163 3,231 ap 3,160 
iin an ean gene en 8 ’ 
Gabal )7JVSGßGGCſCͥͤͥͤͥũͥͤ 8 1.715 01, 500 1,621 1,897 1,420 
Copper, mine output, metal content 2,908 2,645 2,667 2,701 8,140 
Gas, natural: 
0 million cubic feet 1,450 2,000 2,300 2,300 2,400 
Marketed -—-——--------------—-— Dees 470 878 298 120 120 
727 Sans eRe thousand tona. 130 127 130 130 130 
Iron and steel: Steel, crude den 880 1 364 338 875 
ndn jn M lect a EE Dee 140 F146 153 151 150 
ic 
Mine output, Ni-Co content of oxide and sulfide 40,260 87,600 89,257 83,227 83,800 
Metallurgical products, Ni content: 
Granular oxide and powder 8,487 9,001 9,342 8,447 8,500 
Oxide sinterrnr‚r 12,115 11,750 11,542 8,894 9,000 
MORE Co E HRS 7,948 5,946 16,752 14,489 
r ELE ILLE 88,545 86,097 87,636 81,830 $2,380 
Nitrogen: N content of anhydrous ammonia 
thousand tons 167 98 86 172 . 200 
Petroleum 
ude thousand 42-gallon barrels. — 1,684 73,600 4,987 5,125 5,800 
Refinery produetsss do- à 41,940 48,180 46,020 
Pyrite, gross weight thousand 2 33 48 13 ($) " 
icc uen pM m I LE do- 161 198 180 184 185 
Sulfur: 
S content of pyrite do- 14 20 5 3$) M 
Byproduct of petroleum n do. ..- 8 8 8 8 8 
1//;ͤ;˙ũqQuU⁊ do- 22 28 13 rg 8 
DOMINICAN REPUBLIC* 
Aluminum: Bauxite, uivalent, gross weight 
ne do... 7405 1152 MER P TE 
Cement, hydraulic 2. 2 _ do- 1952 7948 1,104 1,148 1,150 
Coal, subbituminous. . ~~~ ~________ ne t EE: POM 600 
Copper, mine output thousand tons 3 3 43 anm EN 
8 FCC thousand troy ouncea — 408 886 854 838 887 
For c cement manufacture thousand tons. _ *180 *180 *180 180 200 
OURS ] AA do- 124 30 30 *30 30 
Iron and steel: Ferroalloys,ferronickel* . . _ .. 749,910 714,875 52,218 63,966 68,824 
Line 2-22 4nd ue ue eL LE ; j 40,000 40,000 40,000 
Mercury // 76-pound flasks_ — 77 49 E © 20 
Nickel:? 
Mine output, metal content 18,689 75,916 19,562 23,923 26,000 
Metal, smelter, Ni content of ferronickel 
shipmen U NUNC 18,679 5,484 21,200 24,220 25,809 
Petroleum refinery products 
thousand 42-gallon barrels... 10,529 10,250 10,910 *11,000 11,800 
) K A or 60,000 60,000 60,000 760, 000 60,000 
Silver thousand troy ounces. _ 2,084 12,198 1,829 1,207 1,560 
GUADELOUPE* 
Abrasivee, natural: Pumice?...... thousand tons 240 240 240 240 240 
Cement do- 160 160 160 160 160 
HAITI’ 
Aluminum: Bauzite, dry equivalent, gross weight 
ae e: 421 377 ža ase "E 
Cement, hydraulic - -------- -- do... 236 218 216 *220 220 
JAMAICA? 
Aluminum: 
Bauxite, dry equivalent, gross weight do 11,682 8,878 7,688 8,987 45,255 
Alumina. -------------- do- 2,556 1,758 1,851 1,749 *1,518 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Country? and commodity 
JAMAICA? —Continued 
ae hydraulic. . - ETS = 
J; otal EE A ae orn 
Lead, re refined (secondary) -- 
€— ii ____. thousand tons 
8 refinery ucts 
thousand 42-gallon barrels_ — 
Silica sana thousand tons. _ 
ne: 
LIineone 
Marble... —— Rene 
Marl? s s sm thousand tons . 
Sandandgravel*. |. . ud 
MARTINIQUE? 
Cement, hydraulic? _____________ do- 
Petroleum refinery products 


thousand 42-gallon barrels. — 
Pumice, converted from cubic meters 
thousand tona. 


NETHERLANDS ANTILLES? 
Petroleum refinery products? 
thousand 4 on barrels. . 
Phosphate Week. 8 usand 3 = 
Sulfur, byproduct of petroleum do- 
ST. VINCENT? 
Salt- cuc er LE OE da 
TRINIDAD AND TOBAGO 
Asphalt, natural! do- 
Cement, hydraulic do... 
Ges, natural: 
Gross million cubic feet 
Marke te!!! do.. 
Iron and steel 
Iron, sponge thousand tons 
l. rule ee 
Semimanufactures (wire rod) do— 
Lead, refined (secondary) 
Natural gas liquids? 


thousand 42-gallon barrels. .. 
Nitrogen: N content of ammonia 
thousand tona. .. 


Petroleum: 
Crude thousand 42-gallon barrels. — 
Refinery products ~- ----------- do... 


Sulfur, byproduct of petroleum!? thousand tons 
*Estimated. Pre 


liminary. "Revised. 
able includes data available through June 13, 1986. 


1981 


217,700 
7217 
*90 


1983 


1984P 


31 
405 


252,432 
119,695 


1985° 


In addition to the countries listed, Antigua, Bermuda, Dominica, Grenada, Montserrat, and St. Lucia una 


produced crude construction materials (clays, sand and 
inadequate to make reliable estimates of ou 
closed in 1976 but became operational again for a short peri 


information is 


reliable estimates of output levels. 


figuro. 
"In addition to the commodities listed, iron ore and manganese ore 
ee Eetadistco de Cuba provides figures on icta cobalt content s pea 
uario Estadistico de provides on nickel-cobalt content of gran an powder 
C dividual products of 0.9% in total 
the cobalt content of reported Ni- Co 


roduction. U an ave 
sea 1% in ul ot dug 


oxide sinter, and 4.596 in total 


in 1982. 


gravel, and stone), but — is not always reported, and 
t levels. Antigua also has 


a petroleum refinery that was 


In addition to the commodities listed, crude construction materials (lime, salt, sand and gravel, stone, etc.) may also be 
produced, but data on such production are not always available and information is sometimes inadequate 


to make 


ly were produced during the period 
le estimates of output levels. 


sulfide, 
determined as being 1.16% of granular and powder oxide, 1.21% of oxide sinter, and 7.56% of sulfide. 
made using a factor of 6.652. Some 


d represent 
lished production figures 


to zero. 
The Dominican Republic re 


for nickel content of mine production are 


reported the nickel content. 

Cuba reports crude oil production in metric tons. A conversion to barrels was 
indicate a need to use a conversion factor-of 13 to balance the unite of meesurometit 
owever, pending more accurate information, the original factor will continue to be used in this publication. 

* Revised 


rts gross weight of ferronickel production. When official data are not available, figures 
ed from an average of 37.4% Ni contained in ferronickel 


Nickel content of ferronickel shipments is obtainod from Falco 


Dominicana 
101 imited quantities of sulfur as a byproduct of natural gas may also be produced. 


HT ess than 1/2 unit. 


C. por A. annual reports. 


oxide, oxide sinter, and 
ular and 


uction was 
remainder of 


production. 
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BARBADOS 


Contrary to a slowdown in the overall 
1985 economy, the mineral industries ex- 
pected to expand production in 1986 to meet 
an increased domestic demand for construc- 
tion materials. After the almost 3% real 
growth recorded in 1984, the economy slow- 
ed to an estimated 0.3% increase in 1985 
and experienced an inflation rate of almost 
496. 

Mobil (Barbados) Ltd. invested $165,000 
for a 70% expansion of asphalt production 
capacity to 22,000 gallons per day. An air- 
port runway expansion and new road proj- 
ects were responsible for the increased 
sales. Mobil is the owner of the small, local 
crude oil refinery. 

Arawak Cement Co. Ltd. expected new 
public projects to continue the 1985 increase 
in domestic cement consumption. However, 
despite these increases, the cement plant 
was still only operating at 70% to 75% of 
capacity. 

Two private U.S. investors sought to use 
the trade advantages of the duty-free provi- 
sions of the Caribbean Basin Initiative (CBI) 


to reopen an idled clay brick factory in the 
St. Andrew area. The new owners of the 
Building Supplies Ltd. plant expected to 
export as much as 90% of their floor and 
roof tile production to the United States. 
Clay brick tiles from non-CBI beneficiaries 
are subject to a 23% U.S. import duty. It 
may take as long as 5 years to bring the 
plant into full production utilizing clay 
mined in the eastern coastal area. 

Cluff Oil Ltd. acquired 20-year explora- 
tion rights to a 403-square-mile area about 
85 miles off the northeast coast of Barbados. 
Working with the state-owned Barbados 
National Oil Co., Cluff began seismic 
studies in April. 

Development drilling since 1982 was re- 
sponsible for the 14696 increase in 1984 
crude oil production from the Woodbourne 
Field. During this period, the level of petro- 
leum self-sufficiency rose from 24% in 1982 
to 52% in 1984. Although the rate of crude 
oil production increase was less in 1985, 
output was expected to satisfy at least 50% 
of domestic requirements. 


CUBA 


Real economic growth was just under the 
5% goal projected for 1985. Mineral produc- 
tion maintained an overall growth, but 
declining petroleum prices lessened the ben- 
efit of increased volumes of crude oil and 
petroleum product exports and reexports on 
convertible currency earnings. In 1984, the 
reexport of petroleum became increasingly 
important as a source of convertible curren- 
cy and netted Cuba an estimated $400 
million.? 

In 1985, gasoline was listed as a reexport 
commodity for the first time, and crude oil 
exports reportedly increased 65% over 
those of 1984. Even so, convertible currency 
earnings from petroleum were less than 
expected because of reduced price. 

Venezuela and the U.S.S.R. again increas- 
ed the volume of crude oil in their exchange 
agreement. Venezuela agreed to ship 40,000 
barrels per day to Cuba in exchange for 
the shipment of the same amount by the 
U.S.S.R. to the Gelsenkirchen refinery in 
the Federal Republic of Germany. Both the 
U.S.S.R. and Venezuela benefit by saving 
about $1.00 per barrel per day in freight 
costs. These exchanges have been taking 
place since 1977, at which time shipments 


amounted to about 5,000 barrels per day. 

Venezuela was also negotiating to sell 
Cuba 40,000 tons of steel and 30,000 tons of 
seamless pipe. Argentina, which had not 
previously been a market for Cuban nickel, 
reportedly ordered 162 tons of nickel sinter 
in 1985. 

Gold production has not been reported 
from Cuba, but in November 1985, the 
Government announced it had reopened the 
Delita gold and silver mine on the Island of 
Juventud, about 140 kilometers south of 
Havana. The mine had been reported closed 
because of flooding. 

Although no details were reported, a 
small manganese mine initiated production 
in July in Cambute, Santiago de Cuba 
Province. Output was expected to be utiliz- 
ed in the manufacture of dry batteries. Also 
in July, a small zeolite mine was opened in 
Villa Clara Province. Production was ex- 
pected to be used in agriculture, as an 
animal feed additive, and for some industri- 
al applications. Natural zeolites in Cuba 
were previously reported as being high in 
calcium content and low in sodium. In 
addition to being used in animal feed, pro- 
duction has been used to treat waste water 
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from the Nicaro nickel processing plant, for 
gas purification, and in the production of 
pozzolanic cement. Cuba benefits from the 
initiation of small mining operations be- 
cause they allow a certain reduction in 
import requirements, could extend exports, 
enhance regional development, use domesti- 
cally manufactured equipment, and require 
a small capital investment. Marble quarry- 

ing and, more recently, salt extraction have 
also gained importance for their export 
potential. 

The new Comandante Che Guevara nick- 
el oxide sinter plant at Punta Gorda did not 
open in late 1985 as scheduled. The plant 
was rescheduled to begin production in 
January 1986. The $800 million facility was 
not expected to produce more than 7,500 
tons of nickel sinter in 1986 because con- 
struction for its full 30,000-ton-per-year ca- 
pacity will not be completed until at least 
November of that year. 

Cuba’s domestic crude oil production con- 
tinued an upward climb. Based on con- 
firmed reserves, the Government expected 
annual output to exceed 13 million barrels 
by 1990. With assistance from the U.S.S.R., 
the Government is emphasizing new explo- 
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ration studies in Pinar del Rio Province, off 
the coast of Matanzas Province, and in 
Cárdenas Bay. Matanzas is less than 100 
miles from Cay Sal in the Bahamas, where 
active oil exploration programs were under 
way. About 96 onshore wells in the Matan- 
zas region produced more than one-half of 
Cuba’s 1985 crude oil. 

Construction reportedly began on a $278 
million oil complex at the Port of Matanzas 
and included a deepwater dock, pipelines, 
storage tanks, and treatment plants. The 
pipeline work included a 100-mile, 16-inch 
crude oil conduit from the port to the new 
Cienfuegos refinery, and two petroleum 
product lines, one a 28-mile, 12-inch line 
from Matanzas to a Havana powerplant, 
and one a 3-mile, 8-inch line extending to 
the Matanzas power station. A Spanish 
firm, Empresa Nacional de Ingenieria y 
Tecnologia S.A., was awarded the contract 
to lay the two product pipelines. 

A deep well drilled in the Varadero- 
Cárdenas District on the north coast, east of 
Havana, produced a lighter grade crude oil 
at the 7,870-foot depth than previously en- 
countered in shallower wells. 


Table 2.—Cuba: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 


Maite and speiss --- -------—-------—- 
Oxides and hydroxides, metal content“? 


Sinter, metal content? 3? _~________________ 


Matte 
Ash and residue containing zinc |... 
on ue containing zinc 


Ores and concentrate 
Oxides and hydroxides 


See footnotes at end of table. 


1983 1984P Destinations, 1984 
NA 432 All to Belgium-Luxembourg. 
860 410 All to Netherlands. 

4,455 4,085 Do. 
228,897 241,208 Austria 2,694; Canada 1,254; 
West Germany 1,072. 
2,521 2,544 NA. 
131 221 All to Netherlands. 
2,075 2,199 Do. 
45,539 49,137 Italy 48,280; Netherlands 749; 
Japan 108. 
30,299 227 Turkey 16,987; Italy 5,240. 
2112,003 280,604 Singapore 4 952: Italy 1. 
272 409 All to Nethe rlands. 
167 2,126 Italy 1,729; Austria 397. 
8,728 6,389 Czechoslovakia 2,438; U.S.S.R. 
1,409; West Germany 680. 
15,277 13,810 Italy 2h21. W West Germany 1,564; 
India 1,430. 
17,448 16,457 All to U.S.S.R. 
NA 430 Japan 360; Austria 70. 
$745 NA 
NA 28 All to Netherlands. 
532 463 Do. 
381 313 Do. 
NA 300 All to France. 
5,011 10,054 All to Sweden. 
NA 1.710 


Italy 1,647; Japan 43; Belgium- 
Luxembourg 20. 
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Table 2.—Cuba: Apparent exports of mineral commodities! —Continued 
Commodity 1988 1984 Destinations, 1984 
INDUSTRIAL MINERALS 
Cement 218,107 224,128 NA. 
Stone, sand ma gravel: Dimension stone: 1.860 "m 
Worked o wor — value, thousand — 44340 NA ý 
Sulfur: Elemental, colloidal, 3 d sublimed NA 2 All to Belgium-Luxembourg. 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Lignite including briquets_ _ - - ----------- NA 25 All to Italy. 
Petroleum: 
G ss tt es 42-gallon barrela. — 592,182 632,645 nay 411,067; Belgium- 
8 Luxembourg 1.578. 
iquefied petroleum gas do- N 12,853 All to France. 
Gel 8 3 do- 2,728,688 1.209.550 5 ‘oe United 
Kerosene and jet fue!!! do- NA 221 All to United Kingd 
S FFC ee NA 17,465 All to Canada. on 
Bitumen and other residues do- 1 NA 


NA Not available. 


Table prepared by H. D. Willis. Owing to a lack of official trade data published by Cuba, this table should not be taken 


as a complete presentation of this scone? 
from United Nations information and 
in mineral commodities with Cuba in 1988 or 1984. 
3 Anuario Estadistico de Cuba, 1984. 
Includes contained cobalt. 


mineral trade. Unless otherwise specified, these data 
data published by the partner trade countries. The United States reported no trade 


have been compiled 


Table 3.—Cuba: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1988 1984P Sources, 1984 
METALS 
i idee. and hydroxides 61 243 J 241; France 2. 
EP IE NEA RP eR E apan 241; ce 
Metal including alloys: 
Un [aol AEE R IREEN E I E 85 All from United Kingdom 
imanufactures ______ 15,738 386 oe 5 834; Italy 23; 
a í 
Chromium, oxides and hydroxideess NA 15 All from United Kingdom 
Oxides and hydroxid es NA 46 All from West Germany. 
Metal including alloys: n 
Semma uf ture 264 2277 Japan 1,104; United Kingdom 
NOMEN UNDO HOUR RUE a ,104; Uni 
Iron and steel: 
Iron ore and concentrate excluding roasted pyrite.. — NA 895 T ance 810; United King- 
Metal: l 
ul E E EE E 97,445 NA 
Pig iron, cast iron, related materials... NA 70 rm from France. 
Steel, primary form 47 46 3 42; West Ger- 
Semi = es 
Bars, rods, angles, shapes, sections 8,195 8,842 West Germany 3,960; Belgium- 
ioe 2,679; Austria 
Universals, plates, ahee tes 3670,131 2781, 836 Jay 18220 West Germany 
po Belgium-Lux 514. 
Hoop and tri 804 997 West Germany 575; Japan 314; 
: Belgium Luxembourg 108. 
Rails and accessories 26 155 All from Fran 
öôö;T ee cse 1,095 3,254 United Kingdom 1 ,181; France 
NL. * is 616. 
Tubes, pipes, fittings |... 2 275,491 394.917 5 1 
Castings and forgings, rough _________ 2182,218 3224,611 
D "—X— Tot MORES 282 1  Allfrom United Ki ; 
Metal including alloys: OE dens iar 
nwrouggntldd 1,178 140 n Kingdom 90; Nether- 
Semimanufactures.. . - -------------—- 444 1,428 Belgium Luxembo 1,100; 
est Germany : Japan 36. 


See footnotes at end of table. 
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Table 3.—Cuba: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984P Sources, 1984 
METALS —Continued 
ese: 
> Organ concentrate _------------------ 875 456 All from Netherlands 
Ond — ³ ꝗ A i edu 206 501 All from Japan. 
Metal including alloys, all form NA 15 A rom ord 
Meu this a este MP MR 76-pound flaska . NA 58 All from Netherlands. 
Nickel: Metal including all 
Unwrougngn!ttrtltkluldſʒ⸗- 222-222-- 11 4 Do. 
Semimanufacturess ccc L2 c2 222 NA 7 J gode Bel Germany 2; 
— . ̃ 91? A en 
un an wro ue, thousands m Japan. 
Silicon, metal d 5% Bip CCC NA 870 All from Norway. 
Silver: Metal including alloys, unwro 
and partly wrought. |... e thousands. .. 8 $208 All from United Kingdom. 
Tin: including alloys, e . 40 ao Seh aoe ium- 
uxembourg 
Titanium: Oxides _..___________.________ 28 101 babes Germany. 95; United King- 
om 
Zinc: 
aaa tas atin TOSOONCUR EUR CHUNSS tec en Sra 152 109 United Kingdom 87; France 18; 
Metal including all Mods 
Unwrought — 8028 ENTERO AA 535 225 All from Netherlands. 
imanufactures s 33 57 Canada 56; West Germany 1. 
Other: Base metals including alloys, all 
MORTO MMC DN MEM 17 18 Italy 15; Canada 3. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, et- NA 1 All from Italy. 
Corundum cc I AJA E EE 8 7 All from West Germany. 
CEDENS ⁵ ⁵¼ͤ2ʃ“h————8 NA 150 All from Japan 
Grinding & and polishing wheels and stones 6 48 Japan m AUR 8; West Ger- 
UGS: Mee eee medie d Ea 1,794 1428 All I from Canada. 
Barite and witherite |... LL. 552 NA 
Boron materials: Oxides and acids 326 345 Kay re Japan 1; United King- 
om 1. 
Cement uo ³»ũ¹iſ˙² AA 8 24,903 4202 All from Denmark. 
Diatomite and other infusorial eart k 82 81 Italy 30; United Kingdom 
red d ee — FFF 22 232 Italy 200; United Kingdom 32. 
JJ MR E 216,276 716,283 United Kingdom 10; West Ger- 
Nitrogenous -.----------------------- 2641, 387 2626,788 Japan pan do; 750; West Germany 8. 
ä 6)! Se ose . ee 842,35 810,36 NA. 
Superphosphate, simpl? . . 296,851 262,100 NA. 
Superphosphate, triple 45,500 482396 NA. 
Potassic (total) _ - - ----- ---------- ---—-- 340,208 353,406 NA. 
Of which: 
Potassium chloride 315,502 833,733 NA. 
ium sulfate? _______________ 24,706 19608 NA. 
Unspecified and mird 1,479 1,079 United Kingdom 807; Belgium- 
mye 244; West Ger- 
G ite, natural... ——————— 233 
88 TTC 222 586 pan e9; United i Kingdom 3. 
1C11;öô§%Ü ę «ę] r NA 2 Ail fre fon id breite rd 
igneum compounds. - -—---------------- 12 NA 
uds including splittings and waste „ 24" 39 All from France. 
Worked including agglomerated splittings _ _ _ —__ 1 3 All from Japan. 
Phosphates, crude. - - -----—-----------—-—-— 5,010 NA 
j sor mee ades Iron oxides and 
MON ͤ Oe ae E 64 74 West Germany 63; Japan 11. 
Syntheti ue, thousands. _ $13 $22 All from Switzerland. 
Salt and brineeaass NA 119 West Germany 63; United King- 
dom 54; Switzerland 2. 
8 compounds, n. e. s.: Carbonate, 
ee es A EN ERIRE IUS ER denn em 6 6 n 5 4; United King - 
m 
Stone, sand and gravel 
on ; 23 NA 
Gravel and crushed rock _ k NA 20 All from France. 
Quartz and quartzite _.__...._._._-__._- 48 88 All from Sweden. 


See footnotes at end of table. 
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Table 3.—Cuba: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1988 1984" Sources, 1984 
INDUSTRIAL MINERALS —Continued 
Elemental, all forms ———---------------- 185,004 71,266 nee ted King M Germany 7; 
Sulfuric acid ~- ck 57 19 United 10 West Ger- 
50 42 All A ja 
Talc, steatite, soapstone, pyrophyllite pan. 
oF 2 ROCHE ES P JT 4,000 186 United Kingdom 135; Japan 1. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon: Carbon black 8,838 598 West Germany 592; United 
Kingdom 6. 
Miei lagi ee a m 
All including briquetiss apan. 
Tele m REN d 
Petroleum: 
8 thousand 42-gallon barrels. . 250,090 NA 
Refinery products: 
fied petroleum gas UN 11 NA l f f 
Mineral; ly and va rig E ia Y Japan 14 West Germans 3 
32 OO ss a A ; 
ocu Netherlands 2. 
Distillate fuel oll do... 228,282 Q) Mainly from United Kingdom. 
Lubricants... ~-~---- do - 854 315 Italy 155; France 127; United 
Kingdom 28. 
Residual fuel oil „ do. __ 27 265 NA 
Bitumen and other residues 
42-gallon barrels. _ 745 1,006 United Kingdom 994; West Ger- 
man 
Bituminous mixtures SENE NA 442 United | Kingdom 315; Japan 127. 
Unspecified |... value, thousands 2$53,400 NA 
PPreliminary. NA Not available. 
1Table prepared by H. D. Wills. Owing to A Unc of EPA) irade data published Dy Cuba Hie tibs Shionkd DOS DG taken 
as a complete presentation of this country’s mineral trade. Unless otherwise these data have been compiled 
from United Nations information and data published by the partner trade countries. The United States reported no trade 
in in mineral commodities with Cuba in 1983 or 1984. 
3 Anuario Estadistico de Cuba, 1984. 
Less than 1/2 unit. 


DOMINICAN REPUBLIC 


The commitment the Government made 
in 1988 to develop domestic mineral re- 
sources has been followed as vigorously as 
financial and other resources permitted. 
The Dirección General de Minería has tak- 
en advantage of foreign exploration and 
technological training assistance programs. 
These programs have been sponsored by the 
United Nations Development Program 
(UNDP), France, the Federal Republic of 
Germany, Japan, Sweden, and the United 
States among others. Especially notable 
has been the identification of many gold- 
bearing deposits as well as deposits of cop- 
per, lead, zinc, and various nonmetals. The 
exploration programs make the Dominican 
Republic one of the most dynamic mineral- 
active small countries in the Caribbean and 
Central America. However, except for 
small-scale amber, clay, coal, copper, and 
alluvial gold operations, the possible exploi- 
tation of other mineral deposits remain 
subjects for additional study. 


Mining contributed about 496 to the 1985 
gross domestic product (GDP). The economy 
declined by about 196 as measured in terms 
of 1980 dollars. Exports of doré bullion and 
ferronickel were about commensurate with 
1984, and their combined $238 million value 
accounted for 31% of total exports. 

The Government mining agency (Direcci- 
ón General de Minería) worked with geolo- 
gists from Heidelberg University of the 
Federal Republic of Germany in the investi- 
gation of copper, lead, and zinc deposits in 
the northwestern part of the country near 
the Haitian border in the Cordillera Sep- 
tentrional. The existence of vein deposits 
was confirmed, but an economically min- 
able deposit has not yet been established. 
Sampling has indicated gold values as high 
as 0.707 troy ounce per ton. 

The 3-year-old cooperative exploration 
project of the Direccién General de Mineria 
and Japan’s metal mining agency entered 
the test drilling phase in 1985. The project 
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involved geological mapping of about 2,000 
square kilometers in the Cordillera Central 
areas of Mata Grande southwest of Santiago 
and San José de las Matas, and Las Cañitas 
to the west of Bonao and Constanza. Test 
drilling in the El Gramoso area of Las 
Cafiitas yielded samples averaging 4.36% 
copper, 0.05% lead, 0.02% zinc, 0.006 troy 
ounce of gold per ton, and 0.074 troy ounce 
of silver per ton. 

East of the general region under Japa- 
nese exploration, in the area known as El 
Yujo between Jarabacoa and San José de 
las Matas, the Spanish company Huellera- 
Vasco-Leonesa S.A. joined with the Govern- 
ment to establish a company to exploit a 
copper-gold-silver prospect found during re- 
gional explorations begun in 1979. The two 
entities share equal ownership of Cia. Min- 
eral Dominicana El Yujo C.A. A drilling 
program was under way. Initial capitaliza- 
tion of the new company was $6 million,’ 
and an investment of up to $15 million was 
expected by the time the company enters 
the exploitation stage. 

The UNDP alluvial gold exploration proj- 
ect in the Miches and Bulla-Hato Viejo- 
Naranjo areas began in 1981 and was com- 
. pleted in 1985. The Dirección General de 
Minería was to continue with the investiga- 
tions. 

Rosario Dominicana S.A. geologists began 
exploration work in the Los Candelones 
area in the western region of the country 
where the Dirección General de Minería 
had initiated the Neita Reservas Mineras 
Fiscales (RMF) exploration studies in 1983. 
Test drilling and sampling encountered sig- 
nificant gold values in an oxidized zone, 
minor amounts of copper, and some lesser 


values of lead and zinc. The gold in one test- 


hole assayed 1.46 troy ounces per metric 
ton. Los Candelones is in the southern part 
of the Neita RMF. Northward, in the Res- 
tauración area, drilling into a sulfide zone 
indicated the presence of gold. Although 
complex, the area appeared to tie in geologi- 
cally and mineralogically with gold discov- 
eries across the Haitian border in the 
Mount Organize-Milot areas. 

The Dirección General de Minería began 
a program to assist in the organization of 
small labor-intensive mining cooperatives 
in rural areas. The Government does the 
prospect exploratory and evaluation work 
and then trains local workers on how to 
extract the ore and perform any adminis- 


trative duties. These operations were de- 


signed to be self-sustaining and require a 
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minimum investment for handtools and 
transport wagons. Alluvial gold recovery 
was the basis for establishing mining coop- 
eratives to pan for gold in the rivers near 
the Haitian border in Dajabón Province. 
The cooperatives sell the gold to Rosario 
Dominicana. If successful, the Government 
expected to organize similar projects in 
other areas where alluvial gold prospects 
are favorable. 

The Dirección General de Minería also 
discovered a copper deposit in the San 
Cristóbal area west of Santo Domingo. The 
agency expected to organize a cooperative to 
mine this deposit in 1986. The Instituto 
Technico Dominicana was to provide the 
cooperative with processing technology. 
Production was expected to be sold domesti- 
cally to the artisan industry. 

Another new mining project was devel- 
oped near Hato Mayor in El Seibo Province 
where the mining agency began extracting 
low-grade coal at the rate of about 60 tons 
per month. The coal, mixed with a better 
grade imported from the United States, was 
used as fuel at the state-owned cement 
plant. Exploration work at the Hato Mayor 
coal deposits led to the discovery of amber 
and potter's clay. The mining agency began 
organizing cooperatives to exploit these two 
materials for sale to local artisans. 

State-owned Rosario Dominicana contin- 
ued to mine the oxide ore at its Pueblo Viejo 
gold-silver deposit at Cotui. Rosario Domini- 
cana planned to start mining the underly- 
ing gold sulfide deposits at Cotui because of 
the expected depletion of oxide reserves in 
1990. Fluor Corp. engineers were complet- 
ing a feasibility study for mining the sulfide 
ore. Necessary new investment was estimat- 
ed at about $300 million, and construction 
would require 4 years for development. 
Sulfide reserves were estimated sufficient 
for about 15 years of mining. The Govern- 
ment was seeking development financing 
from the Inter-American Development 
Bank. A $200,000 grant from the U.S. Trade 
and Development Program financed the 
Fluor feasibility study. 

Rosario Dominicana continued investiga- 
tions on a newly acquired concession gener- 
ally identified as Pueblo Viejo II. The con- 
cession adjoins Pueblo Viejo to the south- 
east and includes the areas of El Callejón, 
Los Cacaos, and Monte Negro. Ore was 
reportedly being extracted from the Cumba 
and Mejita I and II Mines. 

Falconbridge Dominicana S.A. planned a 
5-week shutdown starting December 20, 
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1985. During this period, the company was 
to perform plant maintenance and a sched- 
uled changeover of melting furnaces. An 
added benefit was the opportunity to reduce 
accumulating stocks of ferronickel. 

Ideal Basic Industries Inc. of Denver, 
Colorado, finalized an agreement with the 
Aluminum Co. of America (Alcoa) for the 
purchase of the limestone operation in the 
southwest, near Cabo Rojo. Ideal wanted 
the dry limestone for use at its Theodore, 
Alabama, cement plant. 

In addition to the Hato Mayor coal proj- 


MINERALS YEARBOOK, 1985 


ect, the Dominican Electric Co. (DEC) was 
interested in the lignite studies under way 
in the Sánchez-Samaná peninsular area in 
the northwest. DEC's future plans included 
the construction of a 125-megawatt generat- 
ing plant in this general region, to be fueled 
by this lignite mixed with imported coal, 
possibly from El Cerrejon in Colombia. DEC 
would also like to establish the manufac- 
ture of lignite briquets to substitute for 
charcoal in household use. A similar project 
was under active study in Haiti. 


HAITI 


Changes in Haiti’s construction-oriented 
minerals sector were insignificant. Cement 
from the state-owned plant continued to sell 
domestically for about $95 per ton, and 
production remained steady despite the con- 
siderably lower world price of between $50 
and $60 per ton. Haiti does not export 
cement. 

The economy slowed to reflect less than a 
1% real growth rate in 1985 as the GDP 
reached an estimated $2 billion.* In 1985, 
the lack of foreign exchange resulted in oil 
shortages that added to electricity genera- 
tion problems. Poor equipment mainte- 
nance, low water reservoir levels, and a lack 
of fuel caused power outages. The cost of 
electricity, at $0.14 per kilowatt hour to 
industrial users, was reported to be one of 
the highest in the Caribbean. Other infra- 
structure such as transportation, communi- 
cation, and living standards remained poor. 
Freight rates from the major seaport facili- 
ty at Port-au-Prince were considered high. 
Labor-management relations remained 
good and the minimum wage was $3.00 per 
day. 

A U.S. company was rehabilitating the 
former underground Sedren copper mine at 
Mémé, about 18 kilometers from Gonaives. 


Closed in the early 1970’s because of low 


copper prices, it is now called the Mémé 


Mine. Originally, the mine produced 
150,000 tons per year of 1.44% copper ore. 
The new owners purchased additional land 
for a possible open pit development capable 
of extracting several million tons of ore per 
year. The company estimated the eventual 
employment of 200 to 300 local workers. 
The mine was scheduled to reopen in July 
1985, but infrastructural work may have 
caused a delay. 

Investigations continued on developing 
an estimated 6 million tons of Miocene 
lignite resources in the Maissade area of the 
Central Plateau. The feasibility of produc- 
ing smokeless briquets was under study. 
Exploration and evaluation work continued 
on the gold deposits at Cap Haitien, Grand 
Bois, and Milot. The Government published 
notices that it sought discussions with inter- 
ested mining companies. First-phase drill- 
ing indicated gold values ranging from 0.193 
troy ounce to as much as 2.06 troy ounces 
per ton. The UNDP and the United Nations 
Revolving Fund for Natural Resources Ex- 
ploration were assisting Haiti in the gold 
deposit investigations. 


JAMAICA 


Faced with the imminent prospect of 
losing nearly two-thirds of its alumina pro- 
duction because of cutbacks in North Amer- 
ican aluminum capacities and the two plant 
closures, Jamaica was forced to reverse its 
general divestiture policy and to take deci- 
sive action to reinstate at least a part of the 
lost capacity. 

In 1984, Jamaica earned $220 million in 
foreign exchange from the bauxite produc- 
tion levy, royalty payments, and local cash 


inflows from domestic bauxite and alumina 
production. All mining operations contrib- 
uted about 9% to the GDP and about 69% of 
total exports. In 1985, generally reduced 
output and the closure during the year of 
the two alumina company operations, re- 
duced Jamaica's foreign exchange earnings 
from the bauxite production levy, royalties, 
and local costs to an estimated $150 million. 
The estimated GDP was $1.8 billion,’ and in 
real terms, the economy declined by about 
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4%. Exports of sugar (down 45%), bauxite 
(down 54%), and alumina (down more than 
25%) were primarily responsible for the 
overall 19% drop in the total value of 
exports. Bauxite and alumina represented 
50% of the total value of exports. Unem- 
ployment declined slightly to 25%, and the 
rate of inflation was estimated to have 
declined slightly to 2396 at midyear. 

Competition from new international 
bauxite and alumina capacities and a need 
to establish markets to stimulate lagging 
domestic production caused the Govern- 
ment to become active in marketing efforts 
through the Bauxite and Alumina Trading 
Co. (BATCO). This company has been suc- 
cessful in arranging for barter and counter- 
trade agreements, as well as cash sales of 
bauxite and alumina. 

In 1985, the Government and Rothschild 
Bank A.G. formed a Zurich-based joint ven- 
ture holding company, Jamaica Overseas 
Investment Corp. (JOIC), to seek additional 
export outlets, particularly in Western Eu- 
rope. Jamaica’s interest in JOIC will be 
equally held by BATCO and the Petroleum 
Corp. of Jamaica (Petrojam). The venture 
planned to deal primarily in alumina, baux- 
ite, and oil. Trading will be through Jamai- 
ca Overseas Marketing Ltd., a wholly own- 
ed subsidiary of JOIC that will operate 
primarily from London and be managed by 
Rothschild. 

The Government's desire to establish a 
downstream aluminum link using Jamai- 
ca's bauxite or alumina for feedstock has 
been evident for a number of years. At- 
tempts to form joint ventures to construct a 
refinery have repeatedly failed for various 
reasons, mostly because the weak world 
aluminum market and an underutilization 
of available world capacities did not indi- 
cate financial success. In 1984, Jamaica 
signed a protocol with Colombia for the 
construction of a jointly owned 140,000-ton- 
per-year aluminum refinery on the coast of 
Colombia. This project has failed to pro- 
gress, and Jamaica reportedly was in- 
vestigating the possibility of purchasing 
equity in an existing U.S. aluminum refin- 
ery. Such a move would offer an opportuni- 
ty for Jamaica to gain access to U.S. mar- 
kets and, at the same time, benefit from the 
technical and marketing expertise of the 
U.S. partner. The list of potential venture 
opportunities included the Mount Holly 
plant of Alumax Inc., owned by. AMAX Inc. 
and Japan's Mitsui Group. 

In February 1985, Alcoa stopped produc- 
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tion at its Clarendon alumina plant just a 
few months after increasing capacity from 
550,000 tons per year to 800,000 tons per 
year. Alcoa claimed the closure was tempo- 
rary and the plant would reopen when 
world market conditions justified resump- 
tion. In addition to the 900 directly employ- 
ed workers, the closure would affect as 
many as another 5,000 persons indirectly 
dependent on the plant's operation. The 
Government has a 6% equity interest in the 
Clarendon alumina plant. In May, it was 
announced that the Government had form- 
ed a new company, Clarendon Alumina 
Production Ltd., and had taken a 2-year 
lease on the Alcoa plant. Alcoa agreed to 
manage the facility. Costs were to be re- 
duced by eliminating some personnel and 
functions such as public relations and 
purchasing. The plant reopened in late July 
at a reduced production level with a market 
for 600,000 tons of alumina. The Govern- 
ment did not expect the operation to neces- 
sarily be profitable, but it would maintain 
the direct and indirect work force and 
provide foreign exchange and revenue earn- 
ings to the hard-pressed economy. 

A feasibility study was under way on the 
possible construction of a coal-fired power- 
plant near the Clarendon alumina plant. 
Initial estimates reported that a 20% to 
25% savings in power costs could be achiev- 
ed at this plant by using coal-fired power 
instead of oil. 

On August 13, 1985, 11 days after an- 
nouncing the assumption of Atlantic Rich- 
field Co.’s 26% interest in the Aluminum 
Partners of Jamaica (Alpart) alumina plant 
at Nain, Kaiser Aluminum & Chemical 
Corp. and Reynolds Metals Co. announced 
that the plant would be closed for at least 6 
months. The closure resulted in the loss of 
about 75,000 tons of alumina, or about 5% 
of Jamaica's projected 1985 production. The 
Alpart plant had been operating at about 
one-half of its 1.2-million-ton-per-year ca- 
pacity. All but about 100 of Alpart's 1,200 
employees were laid off. The plant closure 
was attributed to high production costs that 
exceeded weak market prices. 

After Alcoa's February closure, the Alu- 
minum Co. of Canada (Alcan) firmly denied 
rumors that it was also considering a shut- 
down. However, at the end of 1985, there 
were indications that Alcan was attempting 
to persuade a reluctant Government to 
adjust the bauxite production levy. 

The Government has been seeking ways 
to stimulate private sector investment in 
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the quarrying of marble and limestone for 
export. The Italian development of technol- 
ogy to produce epoxy-resin marble tiles 
instead of cementaceous tiles would sub- 
stantially lower shipping costs and, there- 
fore, opportunities to open new markets 
were under study. Limestone exports have 
also been increasing, and market surveys 
were under way. 

A $450 million loan to finance the con- 
struction of a second cement plant in east- 
ern Jamaica was under negotiation with a 
Swiss company. Output from the proposed 
300,000-ton-per-year plant would be export- 
ed to U.S. markets. Meanwhile, the state- 
owned Caribbean Cement Co. plant in 
Kingston was reported to be expanding 
capacity to 800,000 tons per year and con- 
verting to coal as a fuel. 
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A 350-ton-per-year pilot plant to produce 
solar salt was installed in southern Jamaica 
about midyear. The project was apparently 
successful, and the Government was study- 
ing the possibility of establishing a full- 
scale project that could save a substantial 
amount annually in salt import costs and 
also earn foreign exchange from exported 
salt. A spinoff benefit could include the 
production of brine shrimp for use at domes- 
tic fish farms. 

State-owned Petrojam received a $1.2 mil- 
lion grant from Norway to finance petrole- 
um exploration studies in the eastern, 
northern, and western regions of the coun- 
try. Petrojam did not drill any wells in 1985, 
but expected that some drilling could take 
place in 1986 or 1987. 


Table 4.—Jamaica: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum 
Ore aiid concentrate 
thousand tons 8,120 
Oxides and hydroxides do... 1,904 
Metal including alloys: 
Io pee REN 34,342 
Semimanufactures _________ 396 
r: Metal including allo scrap_ - 302 
Geld. Waste and sweepings d " 
ue, thousands $8 
Iron and steel: Metal: ^ 
Scrap- ------------------- 
Bars, rods, 5 shapea, sections 37 
Universals, N sheets 4,450 
Hoop and strip me 
rum and accessories 3 
Tubes, pipes, Etta 102 
forgings, rough g 5 
Nickel: Metal including alloys, Semi 
manufactures... es 
Platinum group metals: 
Waste and sweepings 
- 3 wee foe " $29 
etals including alloys, unwroug 
partly wrought — troy ounces. _ 32 
Silver: Waste and swee e value $5,525 
Tin: Metal including 
F535; E 525 
Semimanufacture 90 
Zinc: Metal including alloys, crap 85 
Other: Base metals including alloys, al 
Cůyr 8 18 
INDUSTRIAL MINERALS 
Asbestos, crude... 222. de 
ff i A 494 
Be A cia ⁵⅛ð ͥ . 8 1,460 
Clays, crude_____________ value. $65 


See footnotes at end of table. 


Destinations, 1984 
1984 : 
8 Other (principal) 
4.559 3, 769 U.S.S.R. 756; West Germany 34. 
1.721 684 Canada 556; U United Kingdom 198. 


875 843 Netherlands 32 
Trinidad and Tobago 211; Antigua 


and Barbuda 8. 
West Germany 118; Netherlands 19. 


264 114 
$8 __ All to Canada. 

94 45 Netherlands 25; West Germany 24. 
5,077 61 Trinidad and Tobago 4,670; Grenada 
6 __ All to St. Vincent and the Grena- 

dines. 
10 -— All to Cayman Islands. 
126 2 Trinidad and Tobago 97; Dominica 
1 __ All to Trinidad and Tobago. 
4 4 
$1,943 $1,045 Canada $298. 
474 474 
24 
6 -— All to West Germany. 
3 "- 


All to St. Vincent and the Grena- 
dines. 


All to Trinidad and Tobago. 
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Table 4.—Jamaica: Exports and reexports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodit 1983 1984 ; 
d ge Other (principal) 
INDUSTRIAL MINERALS —Continued 
Fertilizer materials: Manufactured, 
nitrogenous_ ________.______- 2 a 
1 and plaster __ thousand tons 58 171 93 Colombia 38; Haiti 
JJ y ORA 105 1,776 1 Trid and Tobago 1 ,941; Barbados 
Pienen mineral: Iron oxides and 
ydroxides, p os _ ee 231 231 
Salt and brine thousand tons 1,132 3 (3) Mainly to Trinidad and Tobago. 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked _________________ oe 2 23 
Limestone other than dimension 30 61,305 61,100 NA. 
Sand other than metal- bearing 32 En 
Sulfur: Sulfuric acid - - - - --------— 14 57 _. All to Hai 
Talc, steatite, soapstone, pyrophyllite _ 2 5,700 our All to Trinidad and Tobago. 
Other: Slag and dross, not metal -bearing 
value, thousands_ _ $3 $36 $36 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural A ee rae se 104 _. All to Cayman Islands. 
Petroleum refinery produca 
Gasoline 42-gallon barrels_ _ 8 8 (3) (3) 
Mineral jelly and wax do... m" 1 -— Mainly to Belize. 
Kerosene and jet fuel do- (4 503 -— All to Ireland. 
Distillate fueloil ...  .. do____ 31,304 504,172 en Cayman Islands 233,063; Netherlands 
tilles 185,486; Honduras 83,749. 
Lubricantss do... F128,275 100,611 414 Guatemala 20, 760, Guyana 17 3865 
3 13, 245. 
Residual fuel oil ________ do. .. 239,019 2,522 2,264 
Bitumen and other residues do- 6 2,291 am All to Cayman Islands. 


"Revised. NA Not available. 
1Table prepared by H. D. Willis. 
Wess than 1/2 unit. 

Unreported quantity valued at $105. 
“Unreported quantity valued at $97. 


Table 5.—Jamaica: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
á ien Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides |... 22 4 3 United Kingdom 1. 
Metal including alloys: 
Scraͤssszz 199 177 — All from Canada. 
Unwroughhgt. 1.494 804 is Do. 
Semimanufactures 1.933 2,236 168 United Kingdom 541; Canada 442. 
Chromium: Ore and concentrate NO 4 4 
Copper: 
arr. 88 1 2 (7) United Kingdom 2. 
Te . alloys: A 
nwrought______________ TM 
Ga Semiman ana 3 750 542 161 United Kingdom 322; Hong Kong 51. 
Waste and swee pings value uc $209 _. All from Canada. 
ape pad alloys, unwrought 
part y Tout -troy ounces. . 2,540 450 "o: United Kingdom 289; Canada 161. 
Iron and 1 
ll ——————— UN = 1 1 
Pig iron, cast iron, related materials 4 16 16 
Ferroalloys 201 61 61 
Steel, primary form 11.940 14.199 216 Trinidad and Tobago 13, 689; United 
Kingdom 279. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 14,273 13,257 2,120 ST and Tobago 3,154; Portugal 
Universals, plates, sheets 37,467 17,398 2,480 Japan 9,670; United om 1,833. 
Hoop and strip____________ 300 525 193 United Kingdom 169; Be ium- 
Luxembourg 151. 


See footnotes at end of table. 
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Table 5.—Jamaica: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 : E 
ty pss Other (principal) 
METALS —Continued 
Iron and steel: Metal —Continued 
Semimanufactures —Continued 
Rails and accessories 255 211 211 
Wife o ence ie 4,426 2,991 281 Belgium- Luxembourg 1,023; West 
Gai many 604; United Kingdom 
Tubes, pipes, fittings... 10,137 4.223 3,104 Unies gm 835 Belgium- 
Castings and forgings, rough g 134 186 119 Trinidad ad obec) 39; Canada 17. 
Oxides Ba cat pa a ee E 153 158 149 United Kingdom 7; Netherlands 2. 
Metal oe uani alloys: 
Unwrought.. ------------- 168 21 21 
Semimanufacturess 30 31 29 United Kingdom 2. 
Magnesium: Metal including alloys, 
semimanufactures_._ _ _ _ — _ — value 18607 $7,743 $7,666 ^ United Kingdom $77. 
Manganese: Ore and concentrate 219 71 e MAC Kingdom 61; West Germany 
Mol nun 5 including alloys: ‘ : l 
nwrought --—----- 8 sa 
See MEE EE T. 
Nickel: Metal including alloys: 
Unwrought |... value, ; Oouiands: - $5 =e 
Semimanufactures |. 5,095 10,298 7,290 West Germany 3,000. 
shes pang meaa Metals including 
alloys, unwrought and partly wrought 
à troy ounces. _ 386 161 ) All from United Kingdom. 
ilver: 
Waste and sweepings _____ value $69 $1,207 -- All from Canada. 
Metal including alloys, unwrought 
and partly wrought -troy ounces. . 35,880 26,010 5, 626 * N 10,867; United King- 
om 6,687. 
Tin: Metal including alloys às 
JJC ee Ra — 
Unwroughgnntk 4 2 _. All from United om. 
Semimanufactures 7,195 9,882 1,887 United Kingdom G 52 ; Japan 1,161. 
Titanium: Oxidess 761 509 167 vase Kingdom 242; West Germany 
n: 
d concentrate value 3135 Em 
Metal including alloys, semi- 
manufactures ..... kilograms.. . 141 886 296 NA. 
Uranium and/or thorium: Metal 
zr E alloys, all forms |... 2 1 1 
Ore and concentrate we 7 Er Norway S Hey ds 1; Trinidad and 
Oxides p MEME 82 215 198 Mexico 27; West Germany 22. 
rd ques 28 eee 12 8 @ United Kingdom 
inclu oys: 
De ae EEA value $46 Hom 
Unwroughgt 918 1,048 77 Canada 891; Japan 75. 
oum Semimanufactures 125 19 12 United Kingdom 6 ; Canada 1. 
r: 
Ores and concentrates. .. . — — value $15,626 $89 $89 
Oxides and hydroxides 21 85 66 United Kingdom 13; Poland 3. 
Base metals including 5 all forms 
621 21 21 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 
Aaral Corundum, emery, pumice, 
a 8 9,362 19 18 United Kingdom 1. 
Grinding and polishing wheels and 
A TN Mm 24 12 4  WestGermany 4; Norway 2. 
rue 16 29 27 United Kingdom 2. 
Boron materials: Crude natural borates 2 1 1 
Cementlũl 1,278 1,839 782 Denmark 253; dcs 97 5 189. 
ee Ae Oe eee ert 12 74 14 United Kingdom 42 France 18. 
Clays, crue 265 257 257 
Diamond: Industrial stones. value $384 $361 — All from United E 
ree and other ae road MN 5 a E United Kingdom 58. 
e uorspar, re materials 
Fertilizer materials 
e,n.e.s ... value, thousands $1 um 
3 203 173 89 United inre eee 50; J $2. 
7777 et LL ni a 
Ni NOUS 6255 oczLz 24,911 30,379 835 150. 
Phosphatic. -- --------—- 7,414 2,810 118 EET TT a China 3. 
Potassic. -------------—- 6,726 15,048 10 Canada 15 
Unspecified and mixed 1,592 9,211 14 Canada 9, 197. 


See footnotes at end of table. 
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Table 5.—Jamaica: Imports of selected mineral commodities! —Continued 
(Metric tons unleas otherwise specified) 


Sources, 1984 
. Commodit 1983 1984 ; 
d ned Other (principal) 
INDUSTRIAL MINERALS —Continued 
Graphite, natural — value, thousands $2 $4 $4 
Gypeum and plaster_____________ 162 210 102 West Germany 54; Venezuela 54. 
en e SCIRE value 8378 $598 $598 
Menncsium compounds: Oxides and 
coo J»! 88 2 2 -- All from United Kingdom. 
Crude including splittings and waste 134 59 2 Norway 57. 
Worked including agglomerated 
splitting kilograms_ . 5,038 1,959 161 United Kingdom 1,798. 
Nitrates, crudeee9ß. _ 1 oet 
Phosphates, crude _____________~_ 17,804 367 867 
Pigments, mineral 
Natural, ecrubde 12 3 2 United Kingdom 
Iron oxides and hydroxides, processed 159 102 17 irs Germany o "United Kingdom 
Potassium salts, crude value 314 $45,695 $45,695 
Precious and semiprecious stones other 
than ond __ value, thousands $7 $15 ( Mainly from Israel. 
Salt and br ine 18,235 46,495 46,435 ^ United Kingdom 59. 
Sodium compounds, n.e.s 
Carbonate, manufactured 5,634 4,644 4,415 France 151; United Kingdom 40. 
Sulfate, manufactured _________ 4,147 1,789 345 Mexico 1,420; Netherlands 20. 
Stone, sand and gravel: 
Crude and partly worked 60 8 3 Italy5 
ean y worked _____ y 5. 
Workeldldldl _ 29 22 22 
Gravel and crushed rock 7 50 43 United Kingdom 7. 
Limestone other than dimension 
value 310 $152 $152 
and quartzite — — — do_ ___ 1,600 $258 $258 
d other than metal- bearing 377 897 897 
Sulfur: 
Elemental: 
Crude including native and 
byproduct ------------- 19 34 4 Be N 28: United 
om 2. 
Colloidal, precipitated, sublimed _ 2,962 8,002 8,002 
Dioxide... cz 1 1 
Tele seating amio le, pyrophyllite 505 390 299 Nora 1 80 Australia 2 
c, soapstone, pyrop a orway 89; . 
Other: Crude 17 71 71 d 
MINERAL MATER AND RELATED 
Asphalt and bitumen, natural 53 2,903 59 Netherlands Antilles 2,844. 
Carbon: Carbon black |... 816 1,060 26 Venezuela 570; Mexico 452. 
Coal: Briquets of anthracite and 
bituminous coal __________ .- 8 8 
and semico cke 90 142 94 net Germany 45; United Kingdom 
Petroleum: 
Crude 42-gallon barrels. . 547 182 182 
Refinery products: 
Liquefied petroleum gas 
^ an 42-gallon barrels_ _ 167 245 244 . United Kingdom 1. 
asoline: 
Aviation do— 12 20 ($ Mainly from Netherlands Antilles. 
Motor: do. 172 897 10 Netherlands Antilles 318; Panama 
49; Trinidad an Tobago 25. 
Mineral jelly and wax do- 10 17 4 United Kingdom 7; West Germany 3. 
Kerosene and jet fuel do- 248 313 3 Netherlands Antilles 287; Panama 
depend fuel oi] ..... do... 202 261 ME: All from Netherlands Antilles. 
Lubricants --.-------— do... 32 66 14 Netherlands Antilles 27; Panama 25. 
Residual fuel e- do... 14,212 10316 — 1,49 — Netherlands Antilles 4,284; 
Venezuela 2,950 
Bitumen and other residues 
do... 9 2 2 
Petroleum coxe value 18576 d 


NA Not available. 


"Revised. 
1Table prepared by H. D. Willis. 


ess than 1/2 unit. 


Unreported quantity valued at $137. 
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NETHERLANDS ANTILLES 


The petroleum industry encountered 
numerous problems during the year. In 
March, the 420,000-barrel-per-day Exxon 
Corp. crude oil refinery on Aruba shut down 
after more than 60 years of operation. The 
refinery had contributed about 40% to Aru- 
ba’s gross national product (GNP). Under- 
utilization, causing substantial financial 
losses, had been a problem for several years. 
Lago Oil and Transport Co. and its parent 
company, Exxon, agreed to transfer owner- 
ship of the refinery and all related facilities 
to Aruba for the sum of $1.00. The finaliza- 
tion of the agreement between Exxon and 
Aruba did not come into force before the 
end of 1985 because the Government was 
still involved in efforts to establish a mutu- 
ally agreeable arrangement between Aruba, 
Exxon, and Venezuela that could enable the 
refinery to reopen. The oil transshipment 
facilities on Aruba and Bonaire have also 
suffered from severe curtailments. 

The closure of the Lago refinery on Aruba 
was expected to decrease that island’s reve- 
nues by $100 to $150 million and cause a 
85% drop in the GNP. Aruba hoped to 
eventually overcome the economic impact 
by increasing tourism, now practically the 
only other source of income. On January 1, 
1986, the island of Aruba will obtain inter- 
nal autonomy as a country within the 
Kingdom of the Netherlands, and it no 
longer will be a part of the Netherlands 
Antilles. Full independence for Aruba was 
scheduled to take place in 1996. 

The same deteriorating rate of crude oil 


throughput and poor market conditions also 
affected the Royal Dutch/Shell Group's 
320,000-barrel-per-day refinery on Curacao. 
The company announced a firm decision to 
close, and the Government of Curacao be- 
gan a series of negotiations with Petróleos 
de Venezuela S.A. (PDVSA) regarding a 
viable mechanism for keeping the plant in 
operation after the September 1985 dead- 
line set by Royal Dutch/Shell. 

Shortly before this deadline, the company 
sold its refinery, marine service company, 
marketing organization, and the Curacao 
Oil Terminal N.V. oil transshipment facili- 
ty at Bullenbay to the Government of Cu- 
racao for the equivalent of $0.56* each, plus 
compensation for inventories of crude and 
product. The Royal Dutch/Shell Group be- 
gan operations in Curacao in 1919. 

On October 1, 1985, a PDVSA subsidiary, 
Refinería Isla Curazao S.A., leased the re- 
finery and terminal to process and ship 
Venezuelan crude oil. The PDVSA lease 
period was 5 years at a rate of $11 million 
per year with option to renew for 2-year 
periods. During the lease period, PDVSA 
was to be exempt from any taxes in Cu- 
racao. Refinery employment was to be 
about 1,400, compared with the previous 
1,900, and throughput was expected to be 
150,000 barrels per day. 

The Curacao oil industries had provided 
about 3096 of that island's GNP, which 
declined by an estimated 6.5% in 1984, and 
was expected to again register a negative 
change in 1985. 


TRINIDAD AND TOBAGO 


The Government assumed a larger role in 
its domestic crude oil exploration, produc- 
tion, and refining through the purchase of 
facilities owned by Tesoro Petroleum Corp. 
and Texaco Inc. Crude oil production con- 
tinued to climb in 1985, but lagging prices 
dampened the effect on Trinidad and Toba- 
gos depressed economy. The future pros- 
pects for the fertilizer industries and the 
new methanol plant remained bright, but 
output fell at the problem-plagued iron and 
steel complex as it continued to seek accept- 
able solutions for future operations. 

Trinidad and Tobago's economy showed a 
slight improvement in 1985, whereas in 
1984, the economy declined by 7.4%. Earn- 
ings from the oil sector continued to fall as 


a result of lower world prices, even though 
the volume exported increased over that of 
1984. 

In December, the Government devalued 
its currency by 50%, and a two-tiered pric- 
ing system was adopted. The former ex- 
change rate for Trinidad and Tobago dollars 
(TT$) of TT$2.40=US$1.00 would apply to 
imports of essential foods, agricultural sup- 
plies, schoolbooks, and pharmaceuticals. A 
new rate of TT$3.60=US$1.00 was effected 
for other transactions. At the same time, 
the Government removed a 12% stamp tax 
on imported raw materials and other items 
for industry that was originally imposed in 
January 1985, eliminated an 18% purchase 
tax on packaging materials, and added a 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE CARIBBEAN 


15% surcharge on imports from extra- 
regional countries and a 10% tax on over- 
seas tourist package tours. 

In mid-1985, a subsidiary of Santa Fe 
International Corp. was selected to con- 
struct the new 369,000-ton-per-year ammo- 
nia plant for the Trinidad and Tobago 
Nitrogen Co. capacity expansion to 770,000 
tons per year. The new plant was to use 
C. F. Braun and Co.’s Purifier Process for 
low energy consumption, and incorporate 
Union Carbide Corp.’s Benfield carbon- 
dioxide removal system. The $178 million 
methanol plant had a successful year, and 
sales contracts were concluded with the 
Federal Republic of Germany for 170,000 
tons per year, Tenneco Inc. for 120,000 tons 
per year, and with the Mitsui Group of 
Japan for 50,000 tons per year. Imperial 
Chemical Industries Ltd. and the Govern- 
ment agreed to each take a 30% interest in 
a new methanol plant scheduled to be 
constructed by 1988 at Point Lisas. Two 
unnamed international entities were to as- 
sume the remaining equity in this 500,000- 
ton-per-year plant. 

The outlook for the urea facility was also 
favorable as India and China joined the 
United States, the European Economic 
Community countries, and South America 
as purchasers of the urea product. 

Early in 1985, it was reported that the 
Iron and Steel Co. of Trinidad and Tobago 
(ISCOTT) would enter into a joint agree- 
ment with Bechtel Operating Services Corp. 
of California and Laclede Steel Co. of Mis- 
souri to bring new capital, technology, and 
management practices into the troubled 
steel complex. In September, a letter of 
intent had reportedly been signed with the 
Federal Republic of Germany’s Neue Ham- 
burger Stahlwerke GmbH and Austria’s 
Voest-Alpine AG to provide management 
and technical assistance. This would appear 
to signal that the Government no longer 
intended to offer equity in ISCOTT: how- 
ever, at the same time, it was reported that 
negotiations with other interested compa- 
nies were continuing. 

The Government formed a new company, 
Trinidad and Tobago Petroleum Co., to 
assume the operations of the former Trin- 
idad-Tesoro Petroleum Co. Ltd. Tesoro Pe- 
troleum Co. sold its 49.9% interest in the 
operation for a reported 3.23 million barrels 
of residual fuel oil. In 1984, Tesoro had 
asked for $188 million for its land-based 
assets. Members of the Oilfield Workers 
Trade Union reportedly complained that 
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the acquisition price paid by the Govern- 
ment was too high and that the existing 
state-owned oil company, Trinidad and To- 
bago Oil Co. (Trintoc), should be given 
complete control of the Trinidad-Tesoro as- 
sets since it already had a 50.1% interest in 
the joint venture. 

In 1985, the Government finalized an 
agreement to purchase the Texaco Trinidad 
Inc. (Textrin) 220,000-barrel-per-day petro- 
leum refinery at Pointe-a-Pierre. In addi- 
tion, the purchase price included all of 
Textrin’s onshore producing facilities, its 
share of offshore rights to Block 1 and the 
South East Coast Consortium, and various 
real estate holdings. Excluded from the sale 
were Textrin’s crude oil and petroleum 
product inventories, a one-third interest in 
Trinidad Marine Ltd. (Trinmar), a 30% 
interest in Trinidad Northern Areas, and 
the interest in offshore production rights to 
Block 6. Textrin agreed to sell its offshore 
Trinidad production to the refinery at com- 
mercial prices. The Government's prime 
motivation for this $189.2 million purchase 
was to maintain employment levels and to 
avoid the economic shock of an assured 
Textrin refinery closure. Terms of the sale 
included $72.8 million in cash and $25.2 
million from Trintoc for materials, supplies, 


and rights in a natural gas supply contract. 


The balance of the purchase price was to be 
paid over a 10-month period in the form of 
petroleum products at the rate of 9,800 
barrels per day. 

In June, the Government introduced a 
new tax package that increased tax deduc- 
tions for those companies having marine 
operations to between 1496 and 1596. Amoco 
Trinidad Oil Co. Ltd. was paying about 94% 
taxes on its gross revenue, but the new law 
reduced this to between 85% and 86%. The 
Government believed the reduced taxes 
would stimulate exploration and produc- 
tion, which would eventually result in in- 
creased revenue. 

Other Government incentives introduced 
in 1985 included allowing the deduction of 
royalty payments on crude oil from gross 
income prior to determination of the supple- 
mental petroleum tax, effective January 
1984, and replacing the existing schedule of 
incremental production allowances by a 
single annual production allowance of 30% 
of gross income from up to 2 million barrels 
of oil production per field. 

Both Amoco and Trinmar launched off- 
shore exploration programs in 1985. Amoco 
began a $40 million drilling and seismic 
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survey program off the southeast coast. 
Amoco's first well, about 13 miles off the 
coast, was dry and abandoned. A second 
well in the four-well program was drilled in 
120 feet of water about 1 mile northeast of 
Amoco’s original Mora Field discovery well. 
Amoco’s offshore production averaged 
about 95,000 barrels per day in 1985. 
Trinmar began an exploration and devel- 
opment program that included development 
work to prove a new southwest Soldado 
Field in the Gulf of Paria that was original- 
ly identified in 1982. Trinmar expected the 
new field would add 1,500 barrels per day to 


its total production. 


1Physical scientist, Division of International Minerals. 
ere n , values have been converted from 

55 ) to US. dollars at the rate of 
CP$0. 92— US$1.00 

SWhere necessary, values have been converted from 
Dominican Republi pesos (RD$) to U.S. dollars at the rate 
of RD$3.00 

*Where nocan values have been converted from 
Haitian 209881 00 G$) to U.S. dollars at the rate of 
HG$5. 00=U; 

5Where 8 values have been converted from 
Jamaican US$" (J$) to U.S. dollars at the rate of 


J$5.56 

¢Where necessary, values have been converted from 
Netherlands Antilles 1100 (NAF1) to U.S. dollars at the 
rate of NAF1$1.80 - US$1.00 


Table 6.— Trinidad and Tobago: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
0 . " so 
33 Re ograms_ _ 
Metal iue» alloys, all forms 14 
Copper: 
Matte and speiss ____________~_ 16 
Metal including alloys, all forms 519 
Iron and steel: Metal: 
% x 8 9 
Pig iron, cast iron, related 
materials 42,263 
Steel, primary forms... 1,921 
Semimanufactures____________ 120,763 
Lead: 
ee ee 3) 
Metal including alloys, all form 166 
Silver: Waste and sweepings 
kilograms. . 989 
Tin: Metal including alloys, all forms 11 
Titanium: Oxide "m 
Tungsten: Metal including alloys, all 
formwmmd kilograms_ .. 4 
Zinc: 
Oxide —— Lc Lee La eres zie 
Metal including alloys, all form T 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 1 
Barite and witherite. |... 3,757 
„ ee 15 
Diamond: Gem, not set or strung 
value, thousands $5 
Fertilizer materials, manufactured: 
Ammoni nnn 1,196,655 
Nitrogenouns 54,223 
Phosph ati. „ 10 
Unspecified and mine 7 
Pigments, natural: Iron 1 and 
ydroxides, processed 
Pyrites, unroested __.----------- 18 
Salt and br ine 259 
Sodium compounds, n. e.s 
„ eS E yes 
Sulfate kilograms_ _ N 
Stone, sand and gravel: 
Dimension stone: Worked... ae 
Gravel and crushed rock 5 
er than metal- bearing 3 


See footnotes at end of table. 


| Destinations, 1984 
1984 : 
— Other (principal) 
20 -- Guyana 20. 
38 1 Guyana 35 
511 18 United Kingdom 292; West Germany 
20 - Netherlands 18; Dominica 2. 
64,482 zi 8714 a Liberia 19,761; Panama 
1,231 — All to Jamai 
150,304 82, 420 912909 18, 660; West Germany 


928 89 Brazil 679; Barbados 92. 


6,807 — All to Canada. 
75 74 
5 -— Mainly to Guyana. 
2 — All to Jamaica. 
3) — All to Guyana. 
-- Mainly to Guyana. 
43 et Do. 


1,173,928 778,396 Denmark 88,026; France 67,612. 


61,904 13,165 India 14,855; Canada 11,010 


398 Barbados 380; St. Lucia 18. 
253 _.. Barbados 201. 
2 — Mainly to Guyana. 
130 — Guyana 75; Barbados 49. 
26 -~ All to Guyana. 
-- Grenada 2; Guyana 1. 
17 -- Grenada 9: Suriname 2; Guyana 1 
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Table 6.—Trinidad and Tobago: Exports and reexports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 ; f 
ie Other (principal) 
INDUSTRIAL MINERALS —Continued 
Sulfur: 
Elemental: Crude including native 
Dioxide ^^ oa ipi . kilograms_- - 192 All toG 
FC z A o uyana. 
Tale Medie pstone, pyrophyllite __ 10 : m nb à 
e, soapstone, ur ic 
Other, crude.. . inis p illnd VITE: M 40 _. All to St. Vincent. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 15,853 23,215 367 West Germany 17,489; United King- 
Carbon: Carbon black kilograms. _ oe 118 -- All to Grenada. 
Petroleum: 
Crude.. thousand 42-gallon barrels . 82,570 $2,180 $1,755 Bunkers 425. 
Refinery products: 
Liquefied petroleum gas 
do... 212 174 ) | Guyana 37; Barbados 34; Grenada 25. 
Gasoline do... 5,465 3,465 886 Guyana 415; Suriname 845. 
Mineral jelly and wax — do- 1 ($) d Mainly to Barbados. 
Kerosene and jet fuel do_ _ ~ - 2,769 2,885 224 Barbados 780; Antigua 366. 
Distillate fuel oil do... 5,193 5,126 761 Suriname 700; Guyana 698. 
Lubricants _ ~~... _— DERE 338 444 1 Costa Rica 7; 404. 
Residual fuel oil do- 16,404 14,511 2,198 biet Kingdom 5,889; Netherlands 
Bitumen and bituminous mE 
ur es — 47 3 -- Mainly to Guyana. 
NA Not available. 


1Table prepared by H. D. Willis. 
*Lees than 1/2 unit. 


Table 7.—Trinidad and Tobago: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 


Ore and concentrate 
Oxides and xides 
Metal including alloys, all forms 


Co : 
"Sulfate Sa ahs Re ape gcc en, he 


Metal evans alloys, all forms 
Iron and steel: 
Iron ore and concentrate excluding 
roasted pyrite 


Lead: 
Orid i LLL Lec 
Metal including alloys, all forms 


gro Metal including alloys, all 

Nickel: Metal including alloys, all forms 

Platinum-group metals: Metals including 
Tm unwrought and partly wrought 


troy ounces_ _ 


Waste and swee -. kil 5 
Metal it 8 

and . ounces. _ 

Tin: Metal including alloys, all forms 


See footnotes at end of table. 


1983 


1984 


180 
43 
19,781 


United 
States 


Sources, 1984 
Other (principal) 


West German 
Sweden 1878.3 Jamaica 1,261. 


Mainly from United Kingdom. 
United Kingdom 768; Canada 130. 
All from Brazil. 

United Kingdom 1. 

Brazil 398. 


Finland 15400 Prad TT 013. Jey Japan 


2,584 
United Kingdom 20,140; Ja 
11,099. pan 


West Germany 3; India 1. 
Dominican Republic 136; Barbados 


All from United 

United Kingdom 2n pain 4. 
United Kingdom 707; Canada 257. 
All from United Kingdom. 


West Germany 32. 
United ose ee Wnt 2.452; Japan 180. 
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Table 7.—Trinidad and Tobago: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium: Oxidess - 
Tungsten: Metal including ag ee 


Metal including alloys, all forms 


Other: 
Ores and concentrates... —- 
Oxides and hydroxides _________ 
Base metals including alloys, all forms 


INDUSTRIAL MINERALS 


Abrasives, n.e.8.: 
Aja Corundum, emery, pumice, 


Dust and powder of precious and semi- 


precious stones value 
Grinding and polishing wheels and 
stone8 . — a unc 
Asbestos, rule 
Barite and wither ite 


Boron materials: Crude natural borates _ 


Clays, crudl‚eee -- 
Diamond: 
Gem, not set or strung. __— carats. .— 
Industrial stones do. ... 


Diatomite and other infusorial earth .. _ _ 
Pa , fluorspar, related materials 
r materials: Manufactured: 


Unspecified and mixed... 


Graphite, natura value 
T yaun and plas ter 


Magnesium compounds: Magnesite _ _ — _ 


ie including splittings and waste 
bite od including 


ents, mineral: Iron oxides and 
ydroxides, processed... 
Potassium salts, crude... „ 
Precious and semiprecious stones other 


Natural . value, thousands 


Sodium compounds, n.e.s.: 
Carbonate, manuf: 


Sulfate, manufactured _________ 


Stone, sand and gravel: 
ension chess "e 
Crude and partly worked 
Dol hiat fly refractory grade 
omite, chiefly re ry e 
Gravel and e rock 


and quartzite 
d other 


See footnotes at end of table. 


1983 


1984 


28 

2, 678 
1.380 
8,230 
8,621 
$1,013 
2,048 
2,518 
16 

176 


386 
205 


United 
States 


2 
421 


Sources, 1984 
Other (principal) 


United Kingdom 661. 

United Kingdom 15; Brazil 8. 
United Kingdom 71; West Germany 
Be F 221: United 


Norway 5; West Germany 5. 
United Kingdom 15. 


United Kingdem 1. 


Venezuela 21; deir en Kingdom 14. 
United 

Turkey 6, A Wesi Germ Germany 62. 
Colombia 104,418; Barbados 5,000. 


All from 
United Kingdom 430; France 182. 
ean 119; United Kingdom 


Belgium-Luxembourg 5,500; India 
; 5; United ingdom 863. 
nited Kingdom. 
Netherlands 28; United om 7. 
Netherlands 40: France 10; 6. 
Netherlands 5; United m 5. 
Dominican Republic 2000 est Ger- 


many 433. : 
Dominican Republic 1,120; West Ger- 
many 108. 
Dominican Republic 1,480; United 
om 1,142. 
West Germany 3,042; Belgium- 
Luxembourg 2,984. 


Jee eren um 
amaica 1, ni i 
United Kingdom 4. 


Norway 101; United Kingdom 75. 

United Kingom 1. 

Dominican Republic 40; United King- 
dom 40. 

Canada 39; West Germany 14. 

Weat Germany 89. 

Co $1,858; Belgium-Luxembourg 

France $9; Switzerland $6. 

Jamaica 34,826; Netherlands Antilles 
17,144; United Kingdom 2,976. 

see a 4,279; West Ger- 

1 1,678; Nether- 
lands 107; United 41. 


China 77. 


Netherlands 28, M Netherlands 
Antilles 11, 
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Table 7.—Trinidad and Tobago: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Sulfur: 
Egi cone luding nati d 
inc native an 
byproduct 


Colloidal, precipitated, sublimed - 
Sulfuric acid. 

Talc, steatite, soapstone, pyrophyllite .. . 
Other, crude 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon: Carbon black 


Coal: All grades including briquets .. — - - 
Coke and semico kee 
Peat including briquets and litter 
Petroleum: 
Crude. thousand 42-gallon barrels_ . 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels. _ 


Mineral jelly and wax . do- 


Kerosene and jet fuel... do- 
te fuel oil do— 
Lubricants — nonlubri- 
cating oils 
thousand 42-gallon barrels. _ 


Residual fuel oil 
42-gallon barrels. _ 
Bitumen and bituminous 


Revised. 
1Table prepared by H. D. Willis. 
WLess than 1/2 unit. 


1983 


106,117 
2,597 
436,588 
7 


1984 


110,977 
2,920 


United 
States 


8.850 
13,999 


Sources, 1984 
Other (principal) 


United Kingdom 51; West Germany 
Netherlands 2. 
Spain 1,500; West Germany 1,013. 


Canada 397; Norway 149. 
Canada 9; Barbados 2. 


‘oor 400; Colombia 300; Mexico 
Canada 27; Belgium-Luxembourg 4. 
Ireland 199; United Kingdom 89. 


E 40,182; Netherlands Antilles 


United Kingdom 1,898; West Ger- 
many 


Netherlands Antilles 423; United 
ingdom 371. 


United Kingdom 697; Canada 255. 
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BELIZE 


Belize remained relatively insulated from 
the social and political turmoil that affected 
some of its Central American neighbors. 
This stability encouraged new foreign in- 
vestments that assisted the economy, es- 


pecially in tourism and agriculture. 

The mineral sector remained limited to 
construction-oriented materials. Oil explo- 
ration efforts continued by the various con- 
cessionaires. 


Table 1.—Central American Countries: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Country and commodity 1981 1982 1983 1984P 1985* 
BELIZE 
Stone, sand and gravel: 
Limestone_ - - ------------------—-— 479,640 356,130 608,860 €600,000 600,000 
Duc E ERE EE A ETES 8 617,460 503,930 NES m E 
Sand and gravTe!!l!l!1l. 4 589,290 521,030 554,870 *500,000 500,000 
COSTA RICA 
Cement oci LLL 88 460,319 423,100 385,300 850000 350, 000 
Clays: Kaoliiin· LL cL L2 2-2 450 522 
Diatomiteee 550 470 450 450 450 
Gold ania t eL troy ounces. _ 20,000 27,000 30,000 35,000 35,000 
Lie" — o r ß 8 7,000 9,000 10,000 10,000 10,000 
Petroleum refinery products 
thousand 42-gallon barrels_ _ *3,150 €3,700 2,298 2,200 2,200 
Pumice . e e 1,300 1,500 1,500 1,500 1,500 
Salt, marine 89,000 110,200 110,000 110,000 110, 000 
Silver troy ounces__ 1,500 ,000 ,000 ,000 000 
Stone, sand and gravel: 
Crushed tock an and rough stone® cubic meters. — 550,000 534,600 525,000 500,000 500,000 
See footnotes at end of table. 
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Table 1.—Central American Countries: Production of mineral commodities' —Continued 


(Metric tons unless otherwise specified) 


Country and commodity 


COSTA RICA —Continued 
Stone, sand and gravel —Continued 


Limestone and other calcareous materials 
Sand and gravel®_____ ____ cubic meters. _ 


EL SALVADOR 
Aluminum metal including alloys, semimanu- 


-e —— a — — a — ee — es es ee o A — om om A m — 


re 


Salt, marine 
Silver, finde troy ounces. — 


GUATEMALA 


=n qe ow ap ee — A —— — 


em am an | me ww wwe — an c ccm A e c — eee — o — eo 


7 USERS -do...- 


lE 
Silver, mine output, metal content troy ounces... 
Stone, sand and gravel: 

Limestone 


FCC thousand tons. . 
Marble cubic meters . . 
Silica sand ------—------------— 
Sand and grave - cubic meter 


Tungsten, mine output, W content of concentrate _ 
Zinc, mine output, metal content 
HONDURAS 


Antimony, mine output, metal content 
Cadmium, mine output, metal content 


Coment ß pU. 

Copper. Cu content of lead and zinc concentrates .. 

— 44444 troy ounces... 

Iron and steel: Metal, semimanufactures _ _ 

Lead, mine output, metal content 
Petroleum refinery products 

thousand 42-gallon barrels  .. 

Egan RN E x8 

Silver thousand troy ounces. _ 

Stone: 

Limes tone 

/ ̃ o K .u. ̃²˙ͤ.T rec 

Zinc, mine output, metal content 

NICARAGUA 
Cement MR —— he 


Gold, mine output, metal content troy ounces... 
tag and anhydrite, crude_______._____ 
Petroleum ret inryprducs —— s—~™S 

thousand 42-gallon barrels. _ 


See footnotes at end of table. 


1981 


511 


1982 


83 p8 
288 888 


— 


828 E 
E: 


t 88 


1983 


451,913 


*8,000 
137,672 


1984” 


1985° 


THE MINERAL INDUSTRY OF CENTRAL AMERICAN COUNTRIES 


1047 


Table 1.—Central American Countries: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Country and commodity 1981 1982 1983 1984P? 1985° 
NICARAGUA —Continued 
Salt, marinen 18,000 18,000 18,000 15,000 15,000 
Sand and grave! cubic meters NA 502,812 481,143 490,000 450,000 
Silver, mine output, metal content troy ounces. _ 140,136 15,552 63,417 50, 000 329,665 
PANAMA 
Cement oe xD ⁵ 8 520,000 349,991 326,170 303,950 2305,200 
ae heron clay products: 

d f ERES 99,071 84,261 58,284 71,104 298 382 
Products cubic meters 52,010 60,606 18,255 32,649 237, 
Manganese ore 2,500 T zu PONE m 

Petroleum refinery products 
thousand 42-gallon barrels _ 10,524 11,845 11,755 10,622 8,864 
%%% RNC NEPOS 32,100 ,900 85,491 418,585 416,024 
Stone, sand and gravel 
Dn o A0 393,722 439,952 448,145 212,205 2298 726 
Sand and gravel __ thousand cubic meters__ 828 894 802 712 2674 
Sand, silica |... „ 34,195 21,289 26,119 €20,000 213,882 
Estimated. PPreli ; NA Not available. 
1Includes data available through Aug. 17, 1986. 
*Reported figure. 
* Revised to zero. 


*Represents sales. Figures for 1981, 1982, and 1983 reflect crude salt production. 
5Excludes approximately 8,000 cubic meters per year, apparently dimension stone. 


COSTA RICA 


Small quantities of gold and silver were 
produced during 1985, and a precious metal 
mine was under active development. A few 
other mineral exploration programs were in 
various stages of study, but notable changes 
in overall mineral production were not 
expected in the near future. 

There was a 2% real growth in the $3.7 
billion? gross domestic product (GDP). The 
Government continued to apply fiscal and 
monetary restraints to slow internal de- 
mand and increase the competitiveness of 
Costa Rican exports. To keep pace with the 
rate of inflation, the national currency was 
devalued 20 times. These minidevaluations 
were in line with agreements with the 
International Monetary Fund. 

Almost all of Costa Rica's gold and silver 
production came from the Santa Clara de- 
posits about 65 kilometers west of San José. 
These deposits were mined by Minera Ma- 
cacona S.A., which was owned by United 
Hearne Resources Ltd., 60%, and Canadian 
Barranca Corp. Ltd., 40%. 

The Bellavista-Montezuma Mine is anoth- 
er precious metal deposit that has been 
under development for several years by the 
Midland Energy Corp. and Westlake Re- 
sources Inc. The operator for this project 
was Rea Gold Corp., which also held a 16% 
interest in Midland Energy. Continuing ex- 
plorations by underground drifting and 
crosscutting have allowed a periodic up- 
grading of ore reserves. Proven reserves, 
including 145,000 tons averaging about 0.2 
troy ounce of gold per ton, were upgraded in 


1985 to 333,600 tons. There was an estimat- 
ed 53,500 tons of probable reserves grading 
about 0.32 troy ounce per ton, and another 
2.4 million tons of inferred reserves grading 
about 0.4 troy ounce per ton. The venture 
was seeking financing to construct a 150- 
ton-per-day mill and commence mining op- 
erations. 

The Government had undertaken a num- 
ber of exploration projects, chiefly for allu- 
vial and vein gold deposits, but also for coal, 
lignite, and radioactive minerals. The Min- 
isterio de Industria, Energía y Minas was 
computerizing the process of granting min- 
eral concessions and hoped to have an up-to- 
date register in the near future. 

Japan agreed to extend a $52 million low- 
interest loan to build a 55-megawatt geo- 
thermal powerplant on the slopes of the 
Miravalle Volcano. Following a 7-year grace 
period, Costa Rica would repay the loan in 
25 years at a 4.75% interest rate. 

The contract between Costa Rica and 
Mexico for crude oil exploration was termi- 
nated in 1985. Limited exploration was 
carried out in the Talamanca area by state- 
owned Refinadora Costarricense de Petróleo 
S.A. (Recope). Recope was cooperating with 
the U.S. Geological Survey in coal develop- 
ment studies. 

In 1985, bidding was reopened for con- 
struction of a 1-million-barrel-per-day crude 
oil transoceanic pipeline. The original bid 
period in 1984 attracted only four respond- 
ents. 
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EL SALVADOR 


The minerals sector remained in a de- 
pressed state because of the continued civil 
strife and its accompanying security prob- 
lems that discouraged investment and en- 
dangered personnel. The 1985 GDP reached 
an estimated $4.5 billion,? and the economy 


United States, continued to play a vital role 
in the El Salvadoran economy. 

The San Cristóbal gold and silver mine 
remained closed. Commerce Group Corp. 
has so far been unable to proceed with its 
San Sebastián gold mine venture because of 


grew by about 2% in real terms. Interna- risk insurance problems. 
tional financial assistance, mostly from the 
GUATEMALA 


There was little progress in the minerals 
sector during 1985, and output remained 
almost entirely limited to industrial miner- 
als and materials. An announced effort to 
reestablish lead and zinc mining in the 
Huehuetenango Department evidently was 
not successful, but antimony and tungsten 
mines were reopened. Crude oil production 
reached its lowest level in 10 years, and 
exports fell from about 1.3 million barrels 
in 1984 to 458,000 barrels in 1985. 

After almost no growth in 1984, the $9.1 
billion‘ GDP for 1985 indicated a 1.6% 


decline in the economy. The economic and 


social disarray caused by violent insurgency 
actions continued. The Government main- 
tained economic austerity, but its attempts 
to increase prices and revenues were resist- 
ed with varying degrees of success by the 
business sector and organized labor. Import 
restrictions and a shortage of foreign ex- 
change muted existing productive capacity. 
The lack of foreign exchange to pay for 
petroleum imports curtailed deliveries and 
resulted in periodic fuel shortages. In July, 
the Government sold 96,000 troy ounces of 
gold, or one-fifth of its national reserves, to 
Moncatta Metals Corp. for about $30.6 mil- 
lion. About $26 million of the proceeds were 
used to pay outstanding oil import debts. 
This was only a temporary solution, and oil 
import payment arrears continued to per- 
petuate periodic oil shortages. Domestic 
crude oil exports fell because of lower pro- 
duction and increased domestic use by the 
public power company. Petroleum import 
costs in 1985 totaled $269 million, and 22% 
of the oil was used to generate electricity. 
The International Development Bank 
(IDB) authorized $57 million in additional 
financing for the 300-megawatt Chixoy hy- 
droelectric complex. With this loan, IDB 
involvement in the project reached $232 
million. The remainder of the $890 million 
total cost was provided by the International 


Bank for Reconstruction and Development, 
the Central American Bank of Economic 
Integration, the Venezuelan Investment 
Fund, and Guatemalan investors. The Gov- 
ernment expected to reduce its 1986 oil 
import bill by $55 million, owing to the 
early 1986 inauguration of Chixoy and the 
placement of thermal power facilities in a 
minimal! standby status. 

It was projected by the Instituto Ecua- 
toriano de Electrificación that Guatemala 
would be able to export 240 megawatts of 
electricity if markets became available. 
Maintenance shut downs at other hydro- 
electric facilities and dry season power cur- 
tailments could reduce this export capabili- 
ty. Even so, the foreign exchange savings 
from reduced petroleum imports was ex- 
pected to relieve some of the financial 
pressure on the Government. 

On July 12, 1985, a new mining law, 
Decree 69-85, became effective. Exploration 
concession areas were reduced, but the time 
period was extended to 5 years. Foreign 
companies were granted exploitation rights, 
and the maximum exploitation concession 
area was increased to 50 square kilometers. 
The new law was not explicit on several 
mining issues, and clarification was ex- 
pected through the future issuance of regu- 
lations. 

Two international entities were actively 
assisting Guatemala’s minerals sector. The 
Los Alamos National Laboratory was en- 
gaged in studies for utilizing geothermal 
potential in western Guatemala near Zunil 
in Quezaltenango Department. Taiwan 
signed a technical cooperation agreement, 
donated a testing laboratory to the Ministry 
of Energy and Mines, and was conducting 
feasibility studies on the development of 
bentonite and diatomite deposits. 

After closing in 1981 because of low prices 
and guerrilla attacks, the Annabella and 
Los. Lirios antimony-tungsten mines offi- 
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cially reopened. By the end of the year, 
production reached about 75 tons per day of 
3.5% antimony ore. About 590 tons of 45% 
antimony lump ore was sold during the year 
to Anzon America Inc. and to a company in 
Belgium. The underground mining complex 
in San Ildefonso de Ixtahuacán in Huehue- 
tenango Department is owned by Minas de 
Guatemala S.A. 

The Ministry of Energy and Mines initi- 
ated a gold and silver exploration project in 
a 1.3-square-kilometer area near the towns 
of El Pato and Poxte in Chiquimula Depart- 
ment. Work was to include trenching, tun- 
neling, and the drilling of up to 32 holes to a 
depth of 200 meters. The mineralized area 
under investigation contained gold-bearing 
quartz veins in granite. Ore samples graded 
0.233 troy ounce to 0.729 troy ounce of gold 
per ton and 0.146 troy ounce to 0.488 troy 
ounce of silver per ton. 

Société Nationale Elf Aquitaine withdrew 
from the joint petroleum venture with 
Hispánica de Petréleos S.A. (Hispanoil) and 
Basic Resources International (Bahamas) 
Ltd. (BRISA). Hispanoil became operator of 
the partnership’s Block I-80 concession, 
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with BRISA holding the other 50% interest. 
Along with the ownership change, the con- 
cession was converted into a new contract, 
A-1-85, and became governed by the revised 
1983 petroleum law. The A-1-85 area con- 
tains the Caribe, West Chinaja, and Rubel- 
santo producing fields. The partnership was 
awarded three other blocks that were pre- 
viously successfully drilled. In Block H-2-84, 
the No. 1 Xan produced about 3,000 barrels 
per day of 15.6° API gravity crude oil in 
1981; the No. 1 Yalpemech in Block J-9-84 
flowed 700 barrels per day of 36.5° API 
gravity crude oil, and the No. 1 San Diego in 
Block K-9-84 flowed 600 barrels per day of 
30.5° API gravity crude. New drilling and 
well workovers in the A-1-85 production 
area and the activation of the shut-in wells 
in the other three concessions was expected 
to increase production in 1986. 

BRISA joined with Fipp Petroleum In- 
vestment B.V. to explore contract area 5-85, 
north of the Hispanoil-BRISA contract area 
A-1-85. Esso Central America S.A. and 
Amoco Exploration Guatemala S.A. were to 
begin seismic surveys in 1986 over their 
respective contract areas, 3-85 and 4-85. 


HONDURAS 


The El Mochito lead, silver, and zinc mine 
dominated the minerals sector in Honduras. 
El Mochito remained the largest mine in 
Central America, and was the only produc- 
er of lead and zinc in the Caribbean region, 
except for Colombia, where very small 
quantities of lead have been mined, and 
Guatemala, where small mines have been 
inactive. 

In 1985, the GDP reached $3.4 billion® and 
maintained the 3% real growth rate achiev- 
ed in 1984. The economic base continued to 
be weak, and a shortage of foreign credit 
persisted as investor confidence failed to 
improve. Traditional export markets were 
restrained as trading partners limited im- 
ports to contend with their own economic 
problems. Honduras imposed strict import 
payment controls, but shortages of foreign 
exchange persisted and, on occasion, caused 
long payment delays for imported goods. 
Mineral exports were valued at an esti- 
mated $65 million and represented about 
8% of the total. Petroleum, valued at about 
$110 million, accounted for 18% of total 
imports. 

In May, the U.S. Agency for International 
Development (USAID) authorized a $69 mil- 
lion economic recovery grant to Honduras 
as part of the United States Caribbean 


Basin Initiative (CBD. Honduras was to 
provide a like amount for this joint eco- 
nomic development program. This grant 
brought total CBI funding for Honduras 
since 1982 to over $272 million. Although 
scheduled for 1985 disbursement, USAID 
did not release the funds that year because 
of economic policy differences with the Gov- 
ernment. The major point of contention 
involved the USAID belief that the national 
currency should be devalued. 

Uneasiness provoked by the general re- 
gional instability persisted, and private for- 
eign investment and credit continued to be 
restrained. The Government endeavored to 
attract new investment in the mineral in- 
dustries by providing geological studies to 
reduce the risk capital companies need for 
basic exploration. 

At yearend, AMAX Inc. reported that the 
El Mochito Mine had 4.8 million tons of ore 
reserves averaging 9% zinc, 4.6% lead, and 
4.9 troy ounces of silver per ton. The compa- 
ny planned to increase metal recovery by 
reactivating a cyanide circuit and installing 
a small pilot flotation plant for copper 
recovery. 

Small-scale gold placer mining has been 
carried out in Honduras for many years. In 
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Olancho Department, the most active plac- 
er area, there are three gold mining cooper- 
atives composed of a total of about 150 
prospectors. In all of Honduras, there are 
reportedly five active gold mining compa- 
nies, but the Government has long believed 
that the country has considerable untouch- 
ed gold and silver resources. 

In midyear, the United Nations (UN) 
approved an initial sum of about $1.4 mil- 
lion for a 14-month geological exploration 
program in eastern Honduras. If the results 
prove favorable, the investigative period 
would be extended 1 year and would be 
funded by the UN with an additional $1 
million. The program was to initially con- 
centrate on the San Gertrudis and Guay- 
abillas deposits in a 60-square-kilometer 
area of E] Paraiso Department in southeast- 
ern Honduras, where gold and silver occur- 
rences have already been identified. Explo- 
ration work was also planned for La Paz 
and Santa Bárbara Departments, where 
known deposits of copper, silver, and zinc 
were thought to have commercial potential. 
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through a bidding process, thereby reducing 
the risk capital investment for preliminary 
exploration surveys. 

Salt production could be increased if justi- 
fied by a United Nations Industrial Devel- 
opment Organization (UNIDO) feasibility 
study. The UNIDO study concerned install- 
ing a solar evaporation plant for brines in 
the Pacific coastal area of Choluteca De- 
partment. Salt produced in the region has 
come from evaporation plants using nonso- 
lar fuel for drying. 

The Latin America Energy Organization 
(OLADE) assisted in the preparation of new 
petroleum legislation for consideration by 
the congress. OLADE has also provided 
petroleum-related technical training in 
Guatemala for Honduran geologists. In the 
Government's continuing effort to supply 
industry with more information regarding 
hydrocarbon potential, AERO Services of 
Canada was contracted to conduct a geo- 
physical survey over the Mosquitia Basin 
area in Gracias a Dios Department. AERO 
also was to perform gravimetric studies of 


Results of the UN studies were to be made the Atlantic coastal areas. 
available to private mining companies 
NICARAGUA 


Mineral production continued to slide 
downward, but the Government remained 
confident that this trend would be reversed. 
Multinational technical and financial assis- 
tance has allowed increased exploration, 
mine and plant rehabilitation projects, and 
replacement purchases for deteriorating 
U.S.-manufactured equipment. Guerrilla 
activity in northern Zelaya Department 
continued to interfere with mining oper- 
ations. 

In real terms, the Nicaraguan economy 
declined by about 2%. Most economic sec- 
tors deteriorated to some extent. Industry 
suffered from strict import controls, short- 
ages of raw materials, a scarcity of foreign 
exchange, unrealistic exchange rates, and 
soaring inflation that jumped to an annual 
rate of 320% for 1985. Total exports declin- 
ed to about $378 million,* although by some 
estimations this amount could have been as 
low as $293 million. The cost of imports 
continued to rise and was estimated at 
about $919 million. Increased human and 
financial resources were needed to counter 
guerrilla activity, estimated in 1985 to have 
required about 6% of the labor force and 
50% of the national budget. In May, the 
United States imposed a trade embargo 
against Nicaragua and effectively halted 


what remained of an already reduced level 
of exchange between the two countries. U.S. 
attempts to influence actions of the interna- 
tional community had a mixed result as 
some foreign government credits, grants, 
materials, and technical assistance contin- 
ued to be made available to Nicaragua. 

When crude oil imports from the Middle 
East failed to materialize, early in 1985 
Nicaragua arranged to secure petroleum 
from the U.S.S.R., and troublesome, period- 
ic fuel shortages were alleviated. 

Acts of sabotage reportedly damaged 
transmission lines and ‘towers from the 
Momotombo geothermal plant. In early 
May, a contract was signed with Italy's 
Industrial Electromechanical Group to 
build a second geothermal plant at the 
Momotombo Volcano site. Work was sched- 
uled to begin by mid-1986 and to be com- 
pleted in 1988. 

Nicaragua took another step toward com- 
pensating companies for the 1979 national- 
ization of foreign-owned mines. In 1982 and 
1983, compensation agreements were signed 
with ASARCO Incorporated and Rosario 
Resources Corp. In 1985, negotiations were 
to begin on the amount of compensation due 
Empresa Minera de El Setentrión, the ma- 
jority of which was owned by Noranda 
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Mines Ltd. of Canada. El Setentrión oper- 
ated the El Limón Mine in Chinandega 
Department. 

Problems with physical security, a lack of 
trained personnel, and deteriorating mine 
and plant equipment caused mineral output 
to fall to new lows. The Government was 
confident that the downtrend would reverse 
in 1986 as the result of assistance from 
several foreign governments in mining proj- 
ects. Both technical and financial mining 
assistance had been supplied by Bulgaria, 
Czechoslovakia, Sweden, the U.S.S.R., and 
several Latin American countries. In addi- 
tion to improving gold production from 
mines under active rehabilitation, the Gov- 
ernment expected to restart lead and zinc 
production from the Vesubio Mine south- 
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east of the Bonanza mining area in Zelaya 
Norte Department. Bulgaria had been as- 
sisting with the rehabilitation of this mine 
and reportedly invested over $8 million in 
the project. Vesubio was formerly owned by 
Neptune Mining Co, a joint venture of 
Asarco and Rosario Resources. Prior to its 
nationalization in 1979, the mine and plant 
produced concentrate containing gold, sil- 
ver, lead, zinc, and some copper. 

Regardless of the positive technological 
and equipment improvements under way in 
Nicaragua's mining sector, the problems of 
physical security and personnel shortages 
needed to be improved before mineral pro- 
duction could make a significant economic 
contribution through foreign exchange 
earnings. 


PANAMA 


There was little new activity in the min- 
erals sector during 1985. The Government 
worked with the U.S. Geological Survey on 
a preliminary investigation of coal deposits 
in Bocas del Toro Province near the Bahía 
de Limón and on Popa Island in northwest- 
ern Panama. OLADE assisted in the identi- 
fication of geothermal potential in western 
Chiriquí Province. Early estimates gave the 
area a geothermal energy potential of 400 
megawatts. There was also a resurgence of 
interest in former gold producing areas in 
the Darién Province. 

Panama's GDP of $4.7 billion? failed to 
show any real economic growth in 1985. 
Mining remained of minor importance, con- 
tributing little to exports or employment, 
and only negligibly to the GDP. A new 
petroleum law was to be presented for 
legislative discussion in 1986. The last revi- 
sion to the petroleum law was in 1968. 
According to the Dirección General de Hi- 
drocarburos, several international oil com- 
panies have expressed an interest in obtain- 
ing exploration contracts after the new 
petroleum legislation is enacted. 

The Dirección General de Recursos Min- 
erales offered a 5-year development plan to 
assist and stimulate the development of the 
mineral sector through private initiatives. 
The Government of Japan was assisting in 
the construction of the Centro de Investi- 
gaciones Minero Metalúrgico de Panamá. 
The center was designed for use in geologi- 
cal and mining technological studies. Using 
nonreimbursable funds from the Inter- 
American Development Bank, the Mineral 
Resources Directorate planned to resume 
the national minerals survey and geological 


mapping program that was discontinued in 
1972. Other international agencies were 
assisting in various mineral investigations. 

In 1985, there were 45 licenses issued for 
alluvial gold mining, and 10 companies 
requested permission for mineral explora- 
tion and/or exploitation. Among these lat- 
ter were gold mining contracts granted to 
Sociedad de Inversiones Ixtapa S.A., RCO 
Mining Co. S.A., Rio Alba S.A., and Nueva 
Iberia Minera S.A. Company requests still 
under consideration included Robbins En- 
terprises S.A., Maquinaria Pesada S.A., and 
Cia. Mineral Provincial S.A. Contracts for 
industrial mineral mining were issued to 
Arcillas de Chitré S.A. and Fertilizantes del 
Istmo S.A. Requests still under consider- 
ation included Constructora Urbana S.A. 
and Moliendas Generales S.A. One compa- 
ny, Cía. Mineral Basico S.A., opened a new 
limestone quarry and plant, but the loca- 
tion was not reported. 

The Ixtapa investment group cited above 
formed a joint venture with Freeport Explo- 
ration Co., a division of Freeport Minerals 
Co., to explore the Cana gold concession in 
the Darién jungle. The area contains a 
number of abandoned mines, including San- 
to Espíritu and Mina del Rey. One of the 
alluvial gold mining concessions was grant- 
ed to Darién Mining Co. S.A. to work in the 
Tuquesa River. The company was still eval- 
uating the area in 1985. Another group of 
investors was evaluating manganese depos- 
its in Colón Province. 


1Physical scientist, Division of 5 Lusit 

2In 1984, the average rate of exc 
colones (c) to U.S. dollars was c44.50= i 00 0 The Rd acer: 
age exchange rate for 1985 was c50.60= U 
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| of L2.00 = US$1.00. 
i VVV *Where necessary, values have been converted from 
Sasa oa (c) to US. dollars at the rate of lees amr "ie (C$) to U.S. dollars at the rate of 
necessary, values have been converted from C$26.50= US$1.00. 
Guatemalan quetzals (Q) to U.S. dollars at the rate of "Where necessary, values have been converted from 
Q1.00 = US$1.00. Panamanian balboas (B) to U.S. dollars at the rate of 
Where necessary, values have been converted from  B1.00=US$1.00. 
Honduran lempiras (L) to U.S. dollars at the rate 
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BANGLADESH: 


The mineral industry of Bangladesh was 
totally dominated by natural gas production 
and its downstream uses. A small amount of 
cement was produced, and clays were used 
locally for ceramics and construction mate- 
rials. Nitrogenous fertilizer was produced 
from natural gas and a modest, scrap-based 
steel industry produced steel for local con- 
sumption. The country has been developing 
and using its abundant and inexpensive gas 
reserves as fast as practical. The popula- 
tion, however, was predominantly depend- 
ent on agriculture for its livelihood. The 
industrial sector accounted for 10% of the 
economy, and most of the industrial output 
was directly associated with agricultural 
products—jute, tobacco, and textiles. Indus- 
trial expansion, even with the availability 
of gas, was severely constrained because of 
limited domestic demand, lack of skilled 
work force and management, poor infra- 
structure, and a low rate of domestic sav- 


ings. To put greater emphasis on the indus- 
trial sector, the Government established a 
National Committee for Industrial Develop- 
ment in July. The Committee instituted 
policy reforms in the areas of trade and 
investment. One important step was to 
move from a positive import list to a nega- 
tive list, thereby permitting imports of 
items not restricted or banned. The system 
for recovering and approving new domestic 
or foreign industrial investments was 
streamlined to expedite what had become a 
cumbersome, bureaucratic exercise. 

To encourage industrial development in 
areas away from the crowded urban cen- 
ters, several economic incentives reportedly 
were adopted. These included a reduced tax 
rate on imported machinery, exemption of 
import license fees, a reasonable debt equity 
rate, and a 9-year income tax exemption 
period.? In the trade sector, imports increas- 
ed 12% in fiscal year (FY) 19843 mainly 
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because of increased foodgrain purchases.‘ 
Imports were expected to decrease by 7%, 
however, in FY 1985. The main mineral 
imports were fuels, fertilizers, and iron and 
steel products. Exports have risen substan- 
tially since 1982, but are highly dependent 
on the growing conditions and world mar- 
ket for jute, jute products, tea, and ready- 
made garments. 


COMMODITY REVIEW 


Metals.—Jron and  Steel.—Bangladesh 
has one of the lowest per capita steel out- 
puts of the more populous countries. The 
main steel producer was the nominal 
250,000-ton-per-year-capacity Chittagong 
steel mill. The scrap-based plant still uses 
open-hearth furnaces to produce an output 
of only 160,000 tons per year. A Japanese 
loan was obtained to help modernize the 
plant and install 200,000-ton-per-year con- 
tinuous billet-slab casting equipment. The 
improvements were designed to increase 
efficiency and not bring the plant back to its 
full original design capacity. 

A small Dhaka steel foundry has ordered 
a one-strand continuous caster from Con- 
cast (India) Ltd. to produce sections of 80 
millimeters by 180 millimeters in various 
grades of steel. Startup was scheduled for 
late 1986. 

Indian and Bangladesh officials have 
been discussing a $150 million project to 
construct a direct-reduced iron (DRI) plant 
at Chittagong. The 600,000-ton-per-year 
plant would be based on high-grade Indian 
iron ore and low-cost Bangladesh natural 
gas recently made available at Chittagong 
with the completion of a natural gas pipe- 
line.’ 

Industrial Minerals.—Fertilizer Mate- 
rials.—The country’s fifth urea fertilizer 
factory was completed by yearend 1985 with 
financial assistance from China and Japan. 
The $65 million plant is at Ghorasal, 40 
kilometers east of Dhaka. The plant has a 
capacity of 95,000 tons of urea fertilizer per 
year and brings the annual fertilizer capaci- 
ty to 1 million tons, still somewhat below its 
1.2-million-ton annual requirement. 

Plans continued for a totally export- 
oriented ammonia-urea plant to be built at 
Chittagong. An Italian firm will be partial 
owner and operate the plant. The company 
will be known as Karnaphuli Fertilizer Co. 
and have a 1,000-ton-per-day ammonia 
plant and a 1,725-ton-per-day urea plant. 
Construction was scheduled to begin in the 
summer of 1985. 
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The big Zia fertilizer plant at Ashuganj 
has apparently solved the technical prob- 
lems that have been causing trouble since 
the plant was completed in 1981. The facto- 
ry spokesperson stated that after testing, 
the plant appears to be able to produce at 
more than its 1,600-ton-per-day rated capac- 
ity. Production had been as low as 137,000 
tons in FY 1982. A dropoff in the gas supply 
to the plant has also contributed to poor 
production. This supply problem has been 
corrected with the completion of new gas 
production wells. 

Mineral Fuels.—Coal.—The occurrence 
of coal in Bangladesh has been known since 
at least 1962. The coal is good quality, has 
high British thermal unit (Btu) value, and is 
up to 33 meters thick. Unfortunately, it is 
too deep to be economically mined by pres- 
ent methods. Despite the unfavorable out- 
look, the Geological Survey of Bangladesh 
has been carrying out a survey for economic 
mineral deposits in the northern region of 
the country. Test drilling to a depth of 450 
meters in Dinajpur District revealed seven 
seams of coal between a depth of 160 and 
870 meters. Seam thicknesses are from less 
than 1 meter to more than 40 meters and 
the calorific value ranged from 11,000 to 
over 14,000 Btu per pound. These were 
reported to be the shallowest coal deposits 
thus far found in Bangladesh. The deposits 
are 6 kilometers from a railroad and appear 
to have a good prospect for commercial 
development. 

There are several occurrences of peat in 
the western part of the country. Bangladesh 
Oil, Gas, and Mineral Corp. was considering 
the development of a deposit at Kolamouza 
in Khulna. W. P. London and Associates of 
Canada was chosen to conduct a feasibility 
study of using the peat for power generation 
and to design a 10- to 15-megawatt power- 
plant. Reserves at Kolamouza were esti- 
mated at 8 million tons. The study could 
also be applied to other peat deposits in the 
western part of the country where reserves 
were estimated to be more than 120 million 
tons. 

Oil and Natural Gas.—The seismic sur- 
veys for oil and gas contracted in 1984 were 
nearly completed by yearend 1985. Approx- 
imately 3,000 line-kilometers were complet- 
ed, mostly in virgin sediments in the west- 
ern part of the country. The Government 
was hoping to make discoveries in the west 
in order to minimize the development costs. 
Bringing gas pipelines into the west from 
the abundant eastern fields would involve 
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several crossings of major branches of the 
large rivers. The engineering and construc- 
tion costs would be formidable. Gas finds in 
the west would be used locally. Discovery of 
oil anywhere in the country in commercial 
amounts would be extremely helpful to the 
country’s overall economy. 

New drill rigs have been purchased and 
several prospective oil and gas sites have 
been located for test drilling. Meanwhile, 
drilling of the seventh and eighth wells at 
the Titas Gasfield and the third and fourth 
wells at the Habinganj Gasfield were com- 
pleted in 1985. These new wells are ex- 
pected to increase production capacity by 
125 million cubic feet per day and bring 
total capacity to 600 million cubic feet per 
day from a total of 22 wells in 7 producing 
fields.* Even with this increased production 
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and use, Bangladesh’s consumption of gas 
relative to proved reserves remains one of 
the lowest of any country in the world. 

The second gas development project con- 
sisting of the Kailashtila, Beanibazar, and 
Rashidpur Gasfields was just getting under 
way at yearend. The project is being fi- 
nanced by several international lending 
organizations as well as by Canada, the 
Netherlands, and the United Kingdom. It is 
divided into four contracts—drilling, pipe- 
laying, and two surface facilities. In 1986, 
plans are to drill nine new production wells 
and rehabilitate two existing wells. A pipe- 
line is to be constructed to connect the three 
fields with the main line from the Titas and 
Habinganj Gasfields. The surface support 
facilities are to be constructed concurrently. 


Table 1.—Other Areas of the Far East and South Asia: 
Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Area and commodity : 1981 1982 1983 1984 1985* 
BANGLADESH? 
Cement, hydraulic" AF 8 344, 830 326, 247 306, 688 272,619 4240, 176 
Clays: Kaolin? ______________________ 9,982 5,862 2,269 2,613 44,116 
Gas, natural, marketed? 5 million cubic feet. 49,936 63,717 70,133 80,257 *92.043 
Iron and steel: Metal:* 
Steel, crude (ingot only zz 139,343 108,624 47,401 13,387 4101 419 
Steel products JJ. ⁵¼ũͤdl-˖; 8 186,013 172,080 . 100,741 *126,582 
Nitrogen: N content of ammonia 152,493 182,252 178,695 352,888 *358,480 
Petroleum refinery products 
thousand 42-gallon barrels. - 9,420 8,853 7,168 7,958 41,851 
Salt, marine 216,000 514,190 243,091 671,832 ,000 
Stone: Limestone, industrial? __ dl 38,550 44,592 32,101 24,564 435,214 
BRUNEI* 
natural 
CC million cubic feet 350,000 343,000 352,000 *330,000 330,000 
Marketed |... do $12,533 306,459 *315,000 *300,000 *307,645 
Natural gas liquids: 
Condensate _ thousand 42-gallon barrels 4,230 5,510 *5.910 €5,460 5,500 
Natural gasoline do- 196 289 6305 420 300 
Liqueſied petroleum gas do- 104 166 125 115 110 
Total eL Rees do ... 4,530 6,025 6,340 25, 855 5,910 
Petroleum: 
88S» A do- 60,614 60,225 63,875 58,560 54,300 
Refinery Ur 
Gasoline do... 408 697 553 605 600 
Distillate fuel olli E RE 216 321 358 395 400 
Residual fuel oil e 1 7 7 8 8 
Other including reſinery fuel and jesas 
do- 283 200 250 272 300 
lr sls do. ... 968 1,225 1,168 1,280 1,308 
CAMBODIA‘ ? 
| Se s EE *24,390 *38,100 40,000 40,000 40,000 
CHRISTMAS ISLAND? 
Phosphate dne marketable: 
Gross weight __________ thousand tons_ 1,423 1,328 1,094 1,259 *1,200 
P2Os content do__ __ 499 466 385 443 418 


See footnotes at end of table. 
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Table 1.—Other Areas of the Far East and South Asia: 
Production of mineral commodities! —Continued 


(Metric tons uniess otherwise specified) 


Area and commodity 1981 1982 1983 1984P 1985* 
HONG KONG? 
Cement, hydraulic- ~- - - - - —- - — thousand tons - 1,517 1,436 1,717 1,847 41,835 
Clays: Kaolin - - - -- ---------------—- 8,216 286 834 0 49,602 
FF ——— 8 ³Ü-· i 8 194 1,744 5,275 23,101 426,777 
Feldsparsand ______________-__----_- 3,325 31,114 51,272 92,293 182,446 
Iron and steel: Steel, crude“ _.___________- 120,000 120,000 120,000 ds 20, A 
water E p pn E ENS THER E Si SEN 11 
NORTH KOREA® ? 
Aluminum metal ingot, primar 10,000 10,000 10,000 10,000 10,000 
|S Tg | 7 anc en a a dt y ree 100, E 2m Me e 
Cadmium, smelter _ — —- - - - - -- ---------—— 130 100 100 100 100 
Cement, hydraulic thousand tons. 8,000 8,000 8,000 8,000 8,000 
Coal: Anthracite _______________ do_ ___ 36,000 36,000 36,000 36,000 36,000 
esit 22 nrc RI pe nN ee do- 3,000 3,000 3,000 3,000 3,000 
Mine output, metal content 15,000 15,000 15,000 15,000 15,000 
Smelter, primary and secondary 18,000 18,000 18,000 18,000 18,000 
Refined, primary and secondary _ - _ _ — _ _— 22,000 22,000 22,000 22,000 22,000 
C J c eee 40,000 40,000 40,000 40,000 40,000 
Gold, mine output, metal content troy ounces. . 160,000 160,000 160,000 160,000 160,000 
raphite — i 25,000 5,000 25,000 25,000 25,000 
Iron and steel: 
Iron ore and concentrate, marketable: 
Gross weight |... thousand tons 8,000 8,000 8,000 8,000 8,000 
- Fe content . CE o — 8,200 3,200 3,200 3,200 8,200 
etal: 
p pon FCC 5,000 5,250 5,500 5,750 5,750 
e oys, furnace type uns 1 
do 120 120 120 120 120 
Steel, crule do— 5,500 5,800 6,100 6,500 6,500 
Mine output, metal content 110,000 95,000 75,000 110,000 110,000 
Metal, primary and secondary... 65,000 60,000 60,000 795,000 95,000 
Magnesite, crude thousand tons. . 1,900 1,900 1,900 1,900 1,900 
Nitrogen: N content of ammonia _ — do. ... 450 450 450 450 450 
Phosphate rock 500,000 500,000 500,000 500,000 500,000 
Salt, al rr 8 570,000 570,000 570,000 570, 000 570,000 
Silver, mine output, metal content 
thousand troy ounces. . 1,600 1,600 1,600 1,600 1,600 
Sulfur... ~~ l2-2- thousand tons 255 230 230 230 230 
Talc, soapstone, pyrophyllite |... 170,000 170,000 170,000 170,000 170,000 
n, mine output, metal content 2,200 2,200 500 1,000 1,000 
Mine output, metal content 140,000 140,000 140,000 140,000 160,000 
etal, primar 120,000 120,000 120,000 120,000 120,000 
LAOS* ? 
Cement (from imported clinker). _.._.._____ i ms a 42,500 
GyYDIÜUM oem AA a *40,500 *60,000 70,000 482,000 82, 000 
SA rok cac ð ͤ 20,000 48 949 10,000 48,000 10, 000 
Tin, mine output, metal content 255 7802 7859 7430 540 
MONGOLIA? 
Cement, hydraulic thousand tons 210 350 336 *350 400 
Coal: 
Anthracite and bituminouns do- 250 250 250 250 300 
Lignite and brown ____________ — do____ 4,350 4,980 5,180 5,600 6,000 
I SS SE ES SP SS RAED 
j| ——— —— do. ... 4,600 5,230 5,430 5,850 6,300 . 
Copper, mine output, metal content 71 800 90,000 104, 000 118, 000 128,000 
Fluorspar, all grades thousand tons 595 670 700 740 740 
Gyps und do— 32 32 32 32 32 
pine. hydrated and quicklime _______ do 50 60 62 67 70 
Molybdenum, mine output, metal content 661 830 960 1,000 1,000 
Petroleum refinery products: 
Kerosene .... thousand 42-gallon barrela... 23 23 23 23 23 
Residual fuel oil do— 20 20 20 20 20 
J)0ôöôÜĩÜ5 ³ AAA u 88 15,000 15,000 16,000 16,000 16,000 
Tin, mine output, metal content M n" 1,000 1,000 1,000 
Tungsten, mine output, metal content 1,000 1,500 1,500 1,500 1,500 
NEPAL* 
Cement, hydraulic 30,574 $25,000 45,587 39,225 431,479 


See footnotes at end of table. 
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Table 1.—Other Areas of the Far East and South Asia: 
Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Area and commodity 1981 1982 1983 1984 1985° 
NEPAL® —Continued 
Clays for cement manufacture: 2,000 2,000 2,000 2,000 44,242 
Coal: Lignite _.____.._.____-----__-~- 8,174 *8,000 8,244 7,595 46,808 
Copper ore: 
ross weint 6 6 11 e9 6 
Cu contnntt᷑l᷑ 2 2 4 e3 42 
Gem stones: 
Garnet kilograms_ _ 105,925 €30,000 €23,000 €20,000 427,300 
Tourmalinee o 13 *10 *10 €12 460 
Lime, agricultural €10,000 €10,000 €10,000 7,000 Í 
Magnesite, crude. - - - - --- - -------— cc €20,000 €20,000 15,016 14,603 419,851 
l ³ ³ / A 8 8 210 6 700 ; 
Stone: 
Limes tone 83,565 *80,000 50,422 *45,000 455,953 
Marble: 
J%%Wͤĩ˙—.A!ꝝ . 8 366 e400 482 609 600 
Cub xo ace Ee square meters 8,561 *4,000 3,208 *3,000 47 641 
Craggy____________ cubic meters. — 963 *1.000 3,530 708 4691 
Bi m e ³ !...... eet 71 93,000 15,263 7,595 *6,015 
SINGAPORE? 
Cement, hydraulic thousand tons 2,253 2,695 8,153 2,821 41,992 
Iron and steel: Metal: Steel, crude |... do... 350 350 350 350 350 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ 21,072 14,562 19,738 17,731 18,000 
vet iue nad EE ͤͤ⁰⁰ A do... 35,228 28,922 30,690 43,518 44,000 
Kp tee eye enn 8 do— 27,224 29,144 31,377 14, 338 14, 000 
Distillate fuel oil do- 83,008 91,992 ,258 76,671 77,000 
Residual fuel oll do- 99,270 80,902 81.906 87,418 87, 000 
pubescent 11 atte ae A a oy do... 3,740 3,152 3,852 3,959 4,000 
, do— 35,728 44,966 41,668 45,560 46,000 
Refinery fuel and losses do- 6,755 11 391 8.536 4,024 4,000 
Total do 312,025 305,031 306,020 293,285 294,000 
Stone: Granite, broken 
thousand cubic meters 4,474 5,947 7,569 7,422 46,743 
Sulfur, byproduct of petroleum 378 15,188 3,666 5,557 6,000 
SRI LANKA 
Cement, hydraulic thousand tons. 642 *650 506 *500 600 
a 
Ball JI na ³ð2—³ 9.234 9,291 11,980 16,500 423,825 
e e BS Wee 7,292 8,206 7,976 11,100 45,405 
Brick and tile clay ________________~- 60,000 60,000 60,000 70,000 70, 
Clays for cement manufacture 39,081 62,591 51,931 950,000 439,1 
Feldspar, crude and ground ______§________ €4,000 2,922 2,609 5,200 49,789 
Gem stones, precious and semiprecious, other 
than diamond ........ value, thousands $201 9$10,000 $39,814 $20,569 $20,000 
Graphite, all grades 7,573 8,803 5,528 5,623 , 413 
Iron and steel: Metal: Semimanufactures eds ms 24,546 15,990 49,310 
Mica, scrap - - - - - W 182 291 171 200 200 
Nitrogen: N content of ammonia ---—-------- 43,100 108,600 62,700 970,000 30,000 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ NA 968 806 *1,100 1,100 
Jet füel ap MEO NODI & do... NA 908 517 6700 700 
Keros ene do- NA 1.226 1.047 €1,400 1,400 
Distillate fuel oil do- NA 4,783 3,703 5,000 5, 
Residual fuel oil |... ----------- do- NA 4,833 3.235 24, 350 4,350 
Other 2o eec eee do... NA *1,000 1,252 *1,650 1,650 
Refinery fuel and losses do... NA 600 800 800 
TOU. c xum red mE do... *15,000 14,818 11,160 *15,000 15,000 
Phosphate rock. — - -----------------—- 15,294 €20,000 €16,000 13,685 14,000 
Rare-earth metals: Monazite concentrate, 
oft weight eee leone ⁰ t 60 304 *300 147 200 
ps nc P 8E 104,388 176,437 129,222 107,000 476,858 
ne: 
Limestone... thousand tons 1,812 1,616 947 *1,000 1,000 
Quartz, massive _____________-_~___ *800 794 764 1,100 41,566 
Titanium concentrate, gross weight: 
limemte. --------------------——- 80,011 68,282 81,778 102,048 4114,854 
l 88 13, 301 7,212 8,093 6,467 48 558 
Zirconium: Zircon concentrate, gross weight _ _ _ _ 3,266 5,789 5,721 3,708 *4,061 
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Table 1.—Other Areas of the Far East and South Asia: 
Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Area and commodity 1981 1982 1983 1984P 1985* 
VIETNAM’ 

Bauxite: Gross weight m 1,000 3,000 5,000 6,000 
Cement, hydraulic... thousand tons 545 800 928 *1,100 1,300 
Chromium: Chromite 15,000 16,000 16,000 16,000 15,000 
Clays: T RR ann ee ae om NN ,250 ,000 1,200 1,000 1,000 
Coal: Anthracite .- thousand tons 5,900 5,700 6,019 5,840 46,200 
Gypsum? -__---------------------- 15,000 25, ,000 25,000 25,000 
Iron and steel: Metal:° 

Steel, ingot -—---------- thousand tons 110 120 100 100 110 

Steel, roll doe do- 65 40 40 40 50 
Nitrogen: N content of ammonia — -- -------- (8) (8) (ê) (ê) (ê) 
Phosphate rock:® 

Gross weint thousand tona. — 181 110 200 200 220 

P.O; content do 60 36 66 66 73 
Sl aC HMM EH MERO do- 403 650 890 *800 800 

Mine output, metal content 880 °500 550 500 600 

Metal, smelterrnrnrn e 415 *520 475 570 
Zinc: 

Mine output, metal contentt LL. - 6,000 6,000 7,000 7,000 5,000 

Metal, smelter, primary 5,000 5,000 6,000 6,000 4,200 

*Estimated.  PPreliminary.  'Revised. NA Not available. 


1Table includes data available through Aug. 25, 1986. 


3In addition to the commodities listed, other crude construction materials such as sand and gravel and other varieties 
of stone presumably are produced, but available information is inadequate to make reliable estimates of output levels. 


*Data are for years ending June 30 of that stated. 
*Reported figure. 


5Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 


*Data are for the Nepalese 


In addition to the commodities listed, iron ore was 
but the status of these industries under prevailing 


fiscal year ending mid-July of that stated. 
i mined in the past 
conditions is not 


and pig iron was produced at industrial facilities, 
ently clear to allow formulation of reliable 


estimates of output levels. Similarly, data on Dur of crude construction materials are not available, and no basis is 


available to make reliable estimates of output leve 


5Nitrogen (N content of ammonia) production capacity of the country's only known plant is 54,000 tons per year; it is 


not known at what output level the plant is operating. 


BRUNEI’ 


Brunei is one of the smallest, yet wealth- 
lest countries in the Asian-Pacific area. It 
has one of the most mineral-dominated 
economies of any nation in the world. Pro- 
duction of crude oil, natural gas, and oil 
refinery products accounted for over 98% of 
the country’s income in 1985. A small per- 
centage of the natural gas was consumed 
domestically. The remainder of the output 
was exported in the form of liquefied natu- 
ral gas (LNG) to Japan under a long-term 
contract. The crude oil was exported on the 
world market. 

Despite the total economic domination of 
the petroleum sector, Brunei was not with- 
out other mineral deposits. A cobble-and- 
pebble-sized gravel deposit in Temburong 
was quarried for crushed stone and aggre- 
gate. Reserves at the deposit were over 21 
million cubic meters. Brunei also has depos- 
its of coal, peat, and silica sand, none of 
which were being exploited. A high volatile 


bituminous coal was mined at Muara at the 
turn of the century and during World War 
II. Except for petroleum exploration, very 
little detailed mineral survey work has been 
done in the country. 

Exploration for oil was down during 1985, 
reflecting the drop in market demand. Bru- 
nei Shell Petroleum Co., the country’s only 
producer of gas and oil was also the only 
company to be actively drilling. Four explo- 
ration wells were drilled compared with 
nine in 1984. Twenty-three appraisal-pro- 
duction wells were drilled in 1985 compared 
with 62 in 1984. 

Oil production was down a small amount, 
but the severe drop in world prices cut the 
value of production considerably. Whether 
the country’s economy and balance of trade 
continues to be in surplus will depend on 
just how low the cost of oil drops. 

To maintain a favorable production-to- 
reserves ratio, the Government was encour- 
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aging the other concession holders to speed 
up their somewhat dormant exploration 
programs. Jasra Jackson, the local joint 
venture between Jackson Petroleum Co. of 
the United States and Jasra Sdn. Bhd. of 
Brunei was to have drilled two wells by 
yearend 1985. Jackson Petroleum was try- 
ing to arrange financing for the drilling by 
selling shares of the venture. The company 
was confident that drilling could be started 
early in 1986. The other two concession- 
aires, Woods Petroleum Co. and Sunray Oil 
Co., both of the United States, were also 
under pressure by the Government to begin 
drilling in their concessions. As with Jack- 
son Petroleum, both companies were look- 
ing for someone to share the risk and 
funding for the drilling programs. Sunray 
Oil had been inactive because of several 
ownership changes in the company. It ap- 
pears now that Mobil Oil Corp. of the 
United States holds the rights to the old 
Sunray Oil concession area. 

Brunei Shell had a gas compression plant 
under construction at its Seria Field. Gas 
will be reinjected into the reservoir in order 
to increase the oil recovery rates. Testing of 
four production wells in the new Rasau 
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Field indicated a much higher production 
potential than originally believed. The ca- 
pacity was expected to reach 12,000 barrels 
per day by yearend. 

Since Brunei's independence in 1984, the 
emphasis of the country’s first 5-year devel- 
opment plant (1986-90) was to steer its 
economy away from oil domination to bold- 
ly establishing itself as a regional banking 
and financial center. The plan called for an 
expenditure of $3.7 billion* to stimulate the 
economy and improve its standard of living 
even though Brunei already has the highest 
per capita income of any Asia-Pacific na- 
tion. It will actively boost the nonoil private 
sector, investing where necessary, in high- 
risk ventures. The Government would con- 
sider setting up a monetary authority to 
shape Brunei’s future as a financial center; 
a development bank for industry and com- 
merce; a national training scheme to make 
full use of the local work force; privatization 
of some Government services; and public 
corporations and holding companies to par- 
ticipate in joint ventures and technology 
transfer. High value-added,  nonlabor- 
intensive industries and bioindustry would 
be given priority during the 5-year period. 


Table 2.— Brunei: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
Cement 11,333 
Gas, natural: Liquefied? 

value, millions $1,365 
Iron and steel: Metal: 
Da aio a erect 8,640 
Semimanufactures 2,570 
Petroleum: 
Crude. thousand 42-gallon barrels . . 62,312 
Refinery ucts: 
Gasoline, motor 
42-gallon barrels. _ 8,052,197 
Kerosene and jet fuel do- 279 
Lubricants — do... 266 
Nonlubricating oils _ _ do—- 13 
Bituminous mixtures do- 9,375 
metals including alloys, 
all form —é ms 
Other metals: Ashes and residues 


1Table prepared by Audrey D. Wilkes. 
May include small amounts of liquefied petroleum gas. 


Destinations, 1984 


1984 : 
heise Other (principal) 
10,213 __ Malaysia 10,199. 
$1,338 ees All to Japan. 
11,329 _. Thailand 4,267; Singapore 1,321; 
Malaysia 152. 
1,835 _. Malaysia 1,096; Singapore 235. 
60,500 5,846 Japan 27,828; Singapore 7,575; 
ailand 6,962. 
576,300 _. Japan 386,427; Singapore 
127.7 55; Malaysia 62.1 10. 
116 —— Al to Ma aaa ia 86 
Une apore $90; a : 
MEE Reem Se un 
8,763 ~~ Malaysia 8,726. 
52 eur All to Malaysia. 
549 Singapore 448 Malaysia 51. 
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Table 3.—Brunei: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 : 
SOC 9 Other (principal) 
METALS 
Aluminum: Metal including alloys, all 
rf ee 1.092 1.716 24 1 1,350; United Kingdom 
ralia 44. 
Copper: Metal including alloys, all forms 669 432 41 Singapore 199; United Kingdom 75. 
Iron and steel: Metal: Semimanufactures: 
Bars, rods, angles, shapes, sections 37,853 34,286 35 Ja 14,807; Singapore 3,407; 
Universals, plates, sh | 6,421 5,908 12 Si cuin YT 9 J 2 AES 101; 
nive „ plates, sheets |... , , ingapore apan 
j Belgium-Luxembourg 256. 
777ö§;—V naa E 594 926 2 Singapore 381; Japan 145; China 134. 
Tubes, pipes, fittings- - - -------- 34,152 28,375 814 S T 389. ; Singapore 3 338: 
Castings and forgings, rough |. — — — — 998 4,763 10 se 3, 459 Tand 595; Netherlands 
Unspecified 112 5 _. Singapore 4; New Zealand 1. 
Lead: Metal including alloys, all forms 81 46 3) Singapore 32: China 4; Hong Kong 4. 
Nickel: Metal including alloys, all forms 29 70 1 Singapore 62; Netherlands 6. 
Rare-earth metals including alloys, all 
, . a 15 31 -— Singapore 23. 
Silver: } Metal including alloys, unwrought 
and partly wrought 
value, thousands $70 $118 -- All from United Kingdom. 
Tin: Metal including alloys, all forms 89 18 1 Japan 74. 
Other: Ashes and residues 8,502 10,842 22 Singapore 9,608; Japan 1,212. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 
value, thousands $96 $13 $2 Japan $32; China $11; Singapore $11. 
e 172,848 161,839 _. Re premio of Korea sph 092; ingapore 
Clays, cru dee 3,645 1,524 __ India 1,372: Panera 151. 
Fertilizer materials: 
Crude, n. ess oe 2,172 3 Malaysia 1 T Singapore 191; West 
Germany 91 
Manufactured 
Ammon ia 11 13 1 Singa re 12. 
Nitrogenous 181 608 N ert Germany 386; Singapore 194. 
Phosphatic 47 519 ats: Singapore 5 516. 
Patente. e m 111 919 ds rany 478; Singapore 297; 
Malaysia 143. 
Unspecified and mixed 155 388 7 West 3 a ; Singapore 75; 
Gypsum and plaster 236 323 7 Thailand 2 210; United Kingdom 53; 
ustria 33 
Ein... ee 377 682 _. Singapore 649 
Nitrates, crude |... ___ _ 329 16 3 Singapore 13 
Phosphates, crude |... 111 5 bes Singapore 4. 
ents, mine 
Natural, crule 54 8 
Iron oxides and hydroxides, processed 10 1 —— All from pog ox 
Salt and brine_____.___________ 1,133 1,839 me i d ingapore 424; Japan 
Stone, sand and gravel, all types 18,046 20,212 21 Malaysia 9,340; Singapore 9,352; 
Thailand 1 ,062. 
Other: Crule _ 11,434 5,810 1 Thailand 5, 044; Singapore 732. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline, motor 
42-gallon barrels. _ 299,923 224,664 42 Singapore 224,621. 
Mineral jelly and wax _ _ _ _ — do... 39 55 16 Singapore 24; United Kingdom 8. 
Kerosene and jet fuel! do... 884 659 46 Singapore 19. 
Lubricants. |... .— do... 31,794 28,056 945 Singapore 25,333; United Kingdom 
Nonlubricating oĩilsss do- 3,251 2,212 266 Singapore 1,554; United Kingdom 
Bitumen and other residues do- 67 8,181 m NA. 
Bituminous mixtures occ 6,315 14,102 6 Singapore 8,108; United Kingdom 
Revised. NA Not available. 


Table prepared by Audrey D. Wilkes. 
3Less than 1/2 unit. 
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CAMBODIA’ 


The Cembodian mineral industry was the 
least developed of any of the Southeast 
Asian nations. The only organized produc- 
tion consisted of very small amounts of 
brick, cement, ceramics, lime, and salt. 
These were produced for districtwide, or in 
some cases, provincewide consumption. 

A report of illicit gem production during 
1985 was published. According to the re- 
port, the old Thai gem mining sites near 
Borai, Chanthaburi, were nearly depieted, 
and the unemployed Thai miners crossed 
the border and mined gem stones near 
Pailin, in Battambang, Cambodia. Ac- 
cording to the report, mining was not con- 
doned by the Cambodian Government nor 
by the Vietnamese military personnel in 
the area. Reportedly, those caught were 
sent to Pailin to work on road construction. 

The political situation in the country was 
still disrupted by sporadic military con- 
frontations with anti-Government forces. 
The turmoil has made any realistic plan- 
ning for mineral development nearly impos- 
sible. Current development by the Govern- 
ment was mostly directed to the basic trans- 
portation, communication, and electric pow- 
er sectors. The economy continued to be 


based almost entirely on small farm and 
subsistence agriculture. 

The Government, with Soviet aid, was 
making improvements to the inadequate 
electric power generating capacity. In 
Kompong Cham Province, northeast of 
Phnom Penh, a 2,000-kilowatt powerplant 
was under construction. Two 315-kilowatt 
generators were installed at the site. The 
largest known project was in the major port 
of Kompong Som. The plant began first- 
phase power production at 1,600 kilowatts 
on March 30, in a ceremony attended by 
high Government officials and the Soviet 
Ambassador to Cambodia. When completed, 
the plant is to have a designed capacity of 
3,400 kilowatts and will serve the entire 
municipality. | 

A few thousand tons of mineral imports 
was received from market economy coun- 
tries during 1983, the latest available fig- 
ures. These were mostly refinery products, 
plus a few hundred tons of cement, clays, 
semifinished metals, and salt. In addition, 
the U.S.S.R. was believed to have supplied 
considerable aid in the form of chemical 
fertilizers, coal, and petroleum. 


CHRISTMAS ISLAND'? 


Production of phosphate rock from 
Christmas Island, a tiny (135-square-kilo- 
meter area) coral limestone-covered volcan- 
ic island in the Indian Ocean about 360 
kilometers south of the western end of Java 
and 2,600 kilometers nothwest of Perth, 
Australia, decreased 4.7% from that of 
1984. Phosphate Mining Co. of Christmas 
Island, the island’s sole organized mineral 
industry, accounted for 0.8% of total world 
output of phosphate rock on a gross-weight 
basis and 0.9% of total world output in 
terms of phosphorus pentoxide (P.0;) con- 
tent of product. The island’s ranking among 
world phosphate rock producers slipped to 
15th owing to a scantily higher production 
. by Algeria during the year than by Christ- 
mas Island. The average P.O; content of 
phosphate rock produced was 34.9%. Vir- 
tually all production was exported, with the 
traditional markets of Australia and New 
Zealand continuing to account for a smaller 


and smaller share as export markets con- 
tinued to diversify. Australia and New Zea- 
land together took under 70% of total ex- 
ports compared with more than 71% in 1984 
and 88% as recently as 1982. Christmas 
Island has been an external territory of 
Australia since October 1, 1958. 


Table 4.—Christmas Island: Exports of 
phosphate rock, by destination 


(Thousand metric tons) 

Destination 1983 1984 1985 
Australia 536 493 499 
ee te i 21 55 8 
Indonesia 6 a 88 
JAPON 2 ee cnc Eas 40 39 
Korea, Republic of |. 31 35 45 
Malaysia 165 208 281 
New and __________ 302 387 327 
Philippines ME MET 2 

aiwan______________ 5 16 6 
! ⁵ĩ em 1.066 1.234 1.187 
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HONG KONG": 


Hong Kong has an insignificant minerals 
industry. At yearend 1985, there was one 
mining lease and three mining licenses for 
mining and production of feldspar and ka- 
olin. In addition, quarry operations pro- 
duced 11 million tons of stone aggregate. 
The Mines Division of the Labour Depart- 
ment enforces legislation and safety regula- 
tions relating to mining and explosives; 
processes mining and prospecting applica- 
tions; inspects mining and prospecting ar- 
eas, stone quarries, blasting sites, and explo- 
sive storage; and issues blasting certificates. 

Hong Kong’s land area totals 1,068 square 
kilometers. Land used for agriculture com- 
prises 9% of the area; developed areas 
account for 16.5%, and the remainder is 
marginal land of varying degrees. Light 


industry manufacturing is the mainstay of 
Hong Kong’s primary production, account- 
ing for 25% of the gross domestic product 
(GDP) and 36% of total employment. Close 
to 90% of the manufacturing output is 
exported. The clothing and textile industry 
is the largest followed by the electronics 
industry. 

Hong Kong’s economy is primarily based 
on entrepót trade inasmuch as it is a free 
port. China was the largest market for 
Hong Kong's reexports, followed by the 
United States, Japan, Singapore, Taiwan, 
and the Republic of Korea. China was also 
the most important source of goods reex- 
ported through Hong Kong, followed by 
Japan and Taiwan. 


Table 5.—Hong Kong: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: 
Ore and concentrate 18,110 
Oxides and hydroxides 2,523 
Metal including alloys: 

!! ee Se 19,179 
Unwrought _ ~~~ _§________ 25,150 
Semimanufactures 10,924 

Arsenic: Oxides and acids 51 
Chromium: 
Ore and concentrate 70 
Oxides and hydroxides _ 37 
Cobalt: Oxides and hydroxides _ _ __ _ . 16 
-opper Metal including alloys: 

) AA 22,212 
Unwrouggnt 22-2. 145 
Semimanufactures. _ 4,361 

Gold: 
Waste and sweepings 
value, thousands_ _ $2,640 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 1,147 
Iron and steel: Metal: 
Dee ee ee ee 329,556 
Pig iron, cast iron, related materials _ 4,421 
Ferroalloys: 
Ferromanganee 102 
Ferrosilicon -----—------—- 61 
Unspecified _____________ 162 
Steel, primary form 24,217 
Semimanufactures____________ 295,412 


See footnotes at end of table. 


Destinations, 1984 
1984 : 
e Other (principal) 
17,748 TE Taiwan 14,640; Indonesia 1,500; 
Republic of Korea 1,158. 
613 _. Taiwan 500; Republic of Korea 105. 
19,447 _. Japan 18,852; Taiwan 225. 
í _. Thailand 5,178; Taiwan 3,879; Indo- 
nesia 3,704. 
13,397 1,921 China 4,918; Taiwan 1,164. 
34 ae Taiwan 17; Indonesia 10. 
99 _. All to Nigeria. 
33 -- China 15; Philippines 10. 
19 _. Taiwan 6; Republic of Korea 4; Thai- 
land 4. 
22,802 a sapan 14,303; Taiwan 3,111; China 
807. 
3,059 132 China 1,470; North Korea 1,000. 
4,36 2 china 2,381; Taiwan 546; Singapore 
$2,739 $67 e $2,361; United Kingdom 
48 1 Macau 28; Japan 8. 
300,067 16 Taiwan 124,843; Japan 72,591; 
Indonesia 72,430. 
127 ies Fiji 67; China 60 
5,430 -— North Korea 5,250; Indonesia 150. 
114 za cea of Korea 61; North Korea 
open 18. 
41,574 China 38,438; Taiwan 3,136. 
97,458 416 China 529,350; Macau 21,529. 
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Table 5.—Hong Kong: Exports and reexports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 


mmodit 1983 1984 ; 
90 d 7 Gare Other (principal) 
METALS —Continued 
“A es d den 53 d 96 56 _. All to Indonesia. 
etal inc 0 
pic = FC 2,596 3,097 _. Taiwan 2,898; China 199. 
Unwrought_ - ------------ 729 -- China 569; Nigeria 58; Indonesia 50. 
Magn nn nuaran e E ae 19 45 — Malaysia 14; 12; Brunei 9. 
esium: Metal inclu oys, 
forms e Ee nini 39 18 _. Japan 43; North Korea 29. 
Ore and concentrate, metallurgical- 
APEN EA ES ATE 323 102 _. All to Republic of Korea. 
Oxides. % 8— 1,431 504 -— Indonesia 192; Republic of Korea 153; 
Taiwan 124. 

Mercury 3 76- pound flasks — 2,210 169 — North Korea 145; Sri Lanka 20. 
Oxides and hydroxides |... 146 189 _. Taiwan 107; Singapore 36; Republic 
„ of Korea 31. 

Including alloys 
BGC 8 378 293 -- Japan 286. 
Unwrou ght 4,277 3,020 A Taiwan 1,455; North Korea 517; Re- 
public of Korea 476. 
Semimanufactures |... 814 933 _. Taiwan 363; Republic of Korea 299; 
Thailand 144. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $5,488 $1,985 $73 United Kingdom $976; West Ger- 
many $565; Singapore $185. 
presa d eiua 1 0 unwrought 
an y wrought 
troy ounces _ 8,741 13,876 TE Switzerland 5,173; Taiwan 4,618; 
Japan 2,705 
Silver: 
Waste and sweepings 
value, thousands $121,169 $97,844 $798 ^ United om $52,139; France 
$21,915; West Germany $20,484. 
Metal including alloys, unwrought 
and pertly pica 
thousand troy ounces. . 373 1,211 _. Japan 977; Singapore 119; Taiwan 64. 
Tin: Metal including alloys: 
+ Seen ne rere a ore e Lt ET. 66 59 -- Japan 28; United Kingdom 24. 
Unwrought --------------—-- 621 766 -— Taiwan 503; Loin apo pore 120; Japan 
Titanium: Oxides_ .. _____ 2,055 1,926 -— Indonesia 918; China 335; Pnilkppines 
. Metal including alloys, all 
JJ ĩͤ aie E nen 3 5 -— China 2; Austria 1. 
midi and/or thorium: Oxides and 
other compounds ograms_ _ 5,350 226 -- Indonesia 200; United Kingdom 25. 
Oxides ___________________ 357 344 Dae * 195; Vietnam 75; Philippines 
Metal including alloys 
mM DEDE 30 94 — All to China. 
Unwrou ght 2,714 3,437 ae MEUS 1,929; China 1,005; Indonesia 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
4!!! ( eee 524 1.894 EM Macau 623; China 571; Republic of 
South Africa 243. 
Artificial: 
Corunduiůunnunn ~~ 6,023 7,168 M 9 of Eo 3,262; Taiwan 
Silicon carbide... 477 1,391 m Taiwan 680; ; Republic of Korea 547; 
Thailand 63. 
Dust and powder of precious and semi- 
precious stones incl diamond 
value, thousands... $7 $53 -- All to China. 
A and polishing wheels and 
J i ls gaat acs 1,212 2,108 64 Indonesia 1,580; China 148; Philip- 
pines 102. 
Soh ete ee 84 19 = Republic of Korea 18. 
Barite and wi witherite.. . _ 886 262 -— Taiwan 136; Republic of Korea 86; 


See footnotes at end of table. 
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Table 5.—Hong Kong: Exports and reexports of selected mineral commodities: 
—Continued 


(Metric tons unless otherwise specified) 


1984 


Destinations, 1984 


Commodit 1983 ; 
? 9 Other (principal) 
INDUSTRIAL MINERALS —Continued 
Boron materials: Oxides and acids 246 92 zum Bb yr ra (lid ; Republic of Korea 
Cement 318,459 726, 884 EM China 484,388; Macau 235,806; Viet- 
nam 6,680. 
Clays, crude: 
7 E LT 2,997 10,276 -— Taiwan 8,974; Indonesia 800; Repub- 
lic of Korea 300. 
Unspecified ________________ 90,590 101,872 NR Taiwan 77,410; Republic of Korea 
15,305; Indonesia 7,159. 
Diamond: 
Gem, not set or strung... — carats. — 390,871 397,542 112,522 Belgium Luxembourg 62,142; Singa- 
re 59,118. 
Industrial stones do- 1.984 7, 967 700 Netherlands 4,916; eun: 
Luxembourg 2,291. 
Diatomite and other infusorial earth _ .. — 26 22 ae India 8; 7; Indonesia 3. 
N e related materials 17,038 36,957 "m Taiwan 21,186; Indonesia 9,644. 
ertilizer materi 
Crude, n. ess a 9,831 1,856 T Taiwan 1,276; rrr 258; United 
Arab Emirates 
Manufacturod: 
Ammon ia 68 zm China 44; Vietnam 24. 
Nitrogenounss 105, 133 136, 644 _. China 136,604. 
OLARRIC  — 7. ay 8 does 306 — All to Cito Sio prpore. 
Unspecified and mixed 7,811 8,409 6 
Graphite, natural .—------------ 53 856 _. Re Republic of Korea 816. 
8 and plaster -— - ---------—- 6,738 1,677 ed Indonesia 1,520; China 76. 
lodié lec aK E 2 -— Mainly to North Korea. 
Line x a b tl e 92 64 -— All to China. 
esium compounds: TP 
agnesite, crude including calcined .. 15,330 18,399 -- Taiwan 40 * Nigeria 655; Indo- 
nesia 400. 
Odes and hydroxides _________ r86 8 
Crude including splittings and waste 27 20 z= REDE of South Africa 15; Singa- 
pore 3. 
Worked including agglomerated split- 
ÜBER un he e 15 48 (?) China 19; Republic of South Africa 
; Belgium-Luxembourg 7. 
Pigments, mineral: 
Natural, cruldte — 416 273 wer Indonesia 147; Dominican Republic 
Iron oxides and hydroxides, processed 1,926 1,674 S Indonesia 870; China 564; Japan 126. 
Precious and semiprecious stones other 
than diamond: 
Natura! value, thousands 507 $82,499 $29,501 Japan $23,484; Thailand $5,192. 
Synthetic do— $731 $1,296 $53 Republic of Korea J apan $233. 
Salt and brine... 2.2 6,497 1,519 _. Philippines 708; Chin ; Papua 
New Guinea 105. 
Sodium compounds, n.e.s.: 
Carbonate, manufactured... 41,924 106,854 M China 106,189; Vietnam 426. 
Sulfate, manufactured |... 1,715 1,839 cs een 1,170; China 96; Indonesia 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 5,559 5,915 98 Taiwan 5,486; Indonesia 235. 
Wor kel. 603 5,414 138 oe 4,044; Indonesia 846; Macau 
Dolomite, chiefly refractory- grade 3,171 72 — All to China. 
Gravel and crushed rock 2,312 2,205 China 576; Singapore 558. 
Limestone other than dimension 243 806 ees All to China. 
Quartz and quartzite_ - - -- -- - _ 285 387 PE Thailand 201; Indonesia 100; Taiwan 
Sand other than metal-bearing re ci 218 4,110 i China 4,068. 
Sulfur: 
Elemental: 
vue neang native and | 
D prO e che 21 12 =e Vietnam 9; China 8. 
Colloidal, precipitated, sublimed - z 4 36 _. Taiwan 20; Vietnam 10. 
Sulfuric acid — - - --—-------—-——= 97 66 s China 36; Philippines 18. 
Talc, steatite, soapstone, pyrophyllite 14,121 13,881 e e 9,842; Taiwan 3,001; China 
Other: 
CrUd@ n- -oana 712 1,081 Se Taman 650; Nigeria 300; Indonesia 
Slag and dross, not metal- bearing 1,718 1,230 5 Taiwan 700; Republic of Korea 500. 


See footnotes at end of table. 
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Table 5.—Hong Kong: Exports and reexports of selected mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodi 1983 1984 : 
— eee Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 38 24 -— China 22. 
Carbon black 936 2,892 = = 2,161; Indonesia 463; Vietnam 
Coke and semicok ee 3,598 436 -- Indonesia 310; Nigeria 120. 
Petroleum ry yr 
thousand 42-gallon barrels. .. 2,015 2,058 (3) Macai 1,019; China 723; Thailand 
"Revised. 
1Table prepared by Audrey D. Wilkes. 
Less than 1/2 unit. 
Table 6.—Hong Kong: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1983 1984 ; 
DORT Med Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 17.504 23,630 _. China 18,880; rien m 5,250. 
ides and des 2, 308 851 China 248; Japan 
Metal including alloys: 
Da et uet 1,083 1,107 106 1775 428: China 172: Vietnam 
Unwrought. tt 55,796 35,565 2,979 Canada 8,633; Australia 6,496; 
New Zealand 3 628. 
Arsenic: Oxides and acids 61 242 — All from China. 
Chromium: 
Ore and concentrate 172 hes 
Oxides and hydroxides |... 837 419 65 West Germany 258; Italy 91. 
5 Oxides and hydroxides _ __ 28 22 -- China 11; United Kingdom 1 11. 
8 and hydroxidees 200 236 _. West Germany 90; Norway 90; 
United Kingdom 
Sulfate m 277 193 1 France 84; United Kingdom 54; 
Taiwan 23. 
Metal including alloys: 
Dos. eL 2,898 7,894 1,205 Vietnam 3,929; Japan 593. 
Unwrought. ------------- 748 5,788 324 North Korea 1,655; Chile 1,600; 
Tanzania 1,001. 
Gold: 
Waste and sweepings 
value, thousands_ _ $2,475 $366 $45 Papua Kew Guinea $199; Singa- 
pore $72. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 971 5,319 111 Switzerland 2,380; United ed King- 
dom 1,492; Australia 860 
Iron and steel: Metal 
Dolo et Slee “d 26,883 21,148 2,908 ans 9,244; Macau 5,472; Japan 
Pig iron, cast iron, related materials 12,145 5.779 5 Japan 5,463; China 240. 
Ferroalloys: 
Ferromanganese ess 563 6,326 -- Republic of South Africa 6,091; 
blic of Korea 200. 
Ferrosilicon ------------- 1,259 1,067 = lic of South Africa 583; 
ium- 198; 
erlands 181. 
Unspecifielluluoud 1.240 1,547 18 public of South Africa 1,072; 
pain £0924 Re 200; Taiwan 100. 
Steel, primary form 12,371 147,722 za lic of South 
37,000; iwan 10,500. 
Semimanufactures 
thousand tons_ _ 1,766 1,948 18 Japan 741; Taiwan 199; Spain 84. 


See footnotes at end of table. 
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Table 6.—Hong Kong: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
mmodi 1983 1984 : 
e Lae Other (principal) 
METALS —Continued 
Oxides ___-_____-_-_____-_- 218 155 _~. China 45; United Kingdom 41; 
West Germany 36. 
Metal including alloys: 
Does sc a A 157 287 65 Australia 101. 
Unwrought_ ----—-------- 2,591 1,893 EN North Korea 526; Japan 415; 
Canada 363. 
Semimanufactures |. 224 218 1 Republic of South Africa 77; 
lgium-Luxembourg 55; Tai- 
wan 29. 
Ore and concentrate, metallurgical- 
Ge 204 135 ayes All from China. 
Oxides nm 2,983 1,977 SN China 1,436; Japan ^ Republic 
of South África 122 
8 5 76-pound flasks _ 2,888 446 1 China 441. 
ickel: 
Oxides and hydroxides ________- 280 142 = ue 155 China 20; Nether- 
an 
Metal including alloys, unwrought _ — 5,009 4,494 5 Canada 1,776; Norway 1,680; 
Australia 531. 
Platinum-group metals: 
Waste and sweepings 
value, thousands $2,805 DEN 
Metals including alloys, unwrought 
and partly wrought 
troy ounces. . 710,759 39,411 12,578 United Kingdom 21,576; Japan 
Silver: 
Waste and sweepings TY 
value, thousands $594 $79 S Philippines $54; Taiwan $14. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 1822 1.729 73 Japan 1,052; Australia 256; West 
rmany 129. 
Tin: Metal including alloys: 
SCHEDA e on 8 1 T —— All from Malaysia. 
Unwroughkgnt 1.675 1.908 11 China 1, 162; iland 304; 
Malaysia 252. 
Titanium: Oxide s 6,108 6,633 703 Ja 1,533; Australia 1,313; 
nited Kingdom 1,218. 
n: Ore and concentrate 8 47 _— All from China. 
Uranium and / or thorium: Oxides and 
giant compounds 109 26 2 France 20. 
c: 
Oxido onum tuse Iun 715 929 9 China 313; France 192; West 
Germany 146. 
Blue powder. 129 184 7 West Germany 96; United King- 
dom 36; Norway 18. 
Metal including alloys, unwrought _ _ 83,467 31,803 770 Australia 13, ,363; Canada 7,380; 
eru 4, 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
l Corundum, emery, pumice, 
ERR ĩ ĩ ane Tne Ce eS 5,742 8,464 394 Japan 3,726; China 2,726; 
ndonesia 1,308. 
Artificial: 
Corundum ______________ 1,435 6,188 43 China 6,283; 13 319; West 
Germany 91. 
Siliconcarbide .. -—--—-----—— 712 1,564 18 China 1,511. 
and powder of precious and semi- 
precious stones, including diamond 
value, thousands $53 $194 $9 Belgium-Luxembourg $92; 
E ipe Kingdom $53; Austra- 
ia 
Asbestos, crude... 101 28 - All from China. 
Barite and witherite 1,252 378 = United Kingdom 168; China 102; 
, Thailand 90. 
Boron materials: Oxides and acids 397 303 224 China 78. 
Cement thousand tons 3,037 2,876 3) err 1,702; Taiwan 779; China 
Clays, crude: 
ln 5-5 me eer 13,234 42,503 - iy 41,351; Japan 396; Macau 
Unspecified |. .. 105,849 90,457 1405 China 60,390; Macau 22,310; 
Japan 4, 


See footnotes at end of table. 
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Table 6.—Hong Kong: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


| Sources, 1984 
Commodity 1983 1984 ; m 
| sue Other (principal) 
INDUSTRIAL MINERALS —Continued 
Diamond: 
| Gem, not set or strung 
thousand carats. — 1,286 1,336 74 India 563; Israel 312; Belgium- 
Luxembourg 221. 
Industrial stones do_ __- 20 149 2 United om 79; nether 
lands 21; Ireland 20 
Diatomite and other infusorial earth .. .. — 484 562 510 Denmark 50. 
Felds 5 related materials 16,267 21,842 _. China 21,542; Japan 300. 
Fertilizer materials 
Crude, nes ~~ ~~ ..------ 3,589 2,919 _. China 2,374; Netherlands 412; 
United Kingdom 69. 
Manufactured: 
Ammon ia 1.917 1,855 47 China 1,670; Japan 69. 
Nitrogenous ~- ----------- 110,637 124,127 _. U.S.S.R. 65,541; Canada 31,504; 
United Arab Emirates 21,000. 
Potassi qc oe 4,525 _._ U.S.S.R. 4,200; Taiwan 306. 
Unspecified and mixed 14,287 17,734 91 West Germany 11,682; 1018. 
2,179; Netherlands 2,01 
Graphite, natura 494 1,545 TH China 1,540. 
Gypsum and plaster |... 71,842 89,364 176 Thailand 44,758; Japan 40,929; 
China 2,160. 
Lime — oe ĩͤ ee 86,024 49,062 -— China 48,782. 
esium compounds: 
esite, crude including calcined _ 18,742 22,593 _. China 22,494. 
Oxides and hydroxides _ T1686 1,089 Japan 986; West Germany 72. 
Mica: 
Crude including splittings and waste 19 48 — United Kingdom 44. 
nien ss — 769 910 2 J 452; Belgium-L bo 
ß» iM oS ORE a : um-Luxembourg 
288. b 
| Pigments, mineral: 
Natural, crubdlee 367 496 _. China 476. 
Iron oxides and hydroxides, processed 3,029 2,990 302 9 cog Tet Germany 808; 
apan 781. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $80,132 $60,271 $8,892 Thailand $17,525; India $5,859. 
| Synthetic do- $1,781 $2,814 $212 J apan re $931; 1; Wost 3 $153; 
Salt and brine- - -- ------------- 101,053 92,620 28 China 84, 8795 West Germany 
2,882; Israel 2,106. 
Sodium compounds, n. e. s.: 
| Carbonate, manufactured 84,116 148,902 117,627 Mo Germany 14,852; France 
Sulfate, manufactured |... 15,878 15,551 6 China 13 566; Repi lic of South 
Africa 1 316; wan 440. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 7,651 8,236 — China 8,156; Italy 74. 
Workelllul ----- 17,772 21,340 14 sar 433; China 3,051; Taiwan 
Dolomite, chiefly refractory- grade 228 253 x 12 Kingdom 181; Norway 
| Gravel and crushed rock 2,008,567 2,564,688 284 China 2, 191,915; Macau 361,688. 
Limestone other than dimension 693,097 876,487 114 Japan 852,406; China 23,745. 
Quartz and quartzite 1,971 1,797 _. China 1, 394; Macau 203; 
l Belgium-Luxembou urg 75. 
Sand other than metal- bearing 990,779 1,151,818 22 China 1,148,192; Malaysia 1,123; 
Taiwan 1,017. 
Sulfur: 
| Elemental: 
| Crude including native and by- 
produce 696 644 2 ub 1 y2 252; Singapore 
apan 
Colloidal, precipitated, sublimed .. 278 308 pated Singapore 
Sulfuric acid. - -— ---— 4,135 4,827 75 China 3,536; Taiwan 1,102. 
| ont steatite, soapstone, pyrophyllite 15,526 15, 258 425 China 14,110; Norway 323. 
er 
| | Crude. oe e 4,463 3,606 485 ee o ; Republic of South 
Slag and dross, not metal- bearing 892 683 a% cina 470; Thailand 165; Japan 


See footnotes at end of table. 
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Table 6.—Hong Kong: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodi 1983 1984 i np 
ty gnes Other (principa!) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural |... 124 182 20 United Kingdon 162. 
Carbon black _____________-__-_ 1,347 3,429 116 Republic of Korea 2,100; China 
0; Taiwan 202. 
Anthracite. |. LL LL LLL Lc 2,309 2,602 1 Vietnam 2,141; China 455. 
Bituminous — — — — — thousand tons 3,416 4,460 — Australia 1,880; Republic of 
South Africa 1,751; China 695. 
Cokeandsemicoke. |... .... 4,851 2,925 NS 3 1,569; Japan 700; Taiwan 
Petroleum refinery propues l , 
thousand 42-gallon barrels_ — 52,843 38,942 2,291 Singapore 24,716; China 7,698. 
"Revised. 
1Table prepared by Audrey D. Wilkes. 
Wess than 1/2 unit. 


NORTH KOREA 


North Korea's largest mining product is 
anthracite, which is its only indigenous fuel 
source aside from hydropower. Increased 
coal production was to come from develop- 
ments at the Anju, Kangdong, Northern, 
and Suchon coal mining districts. Surface 
mines were under development at Anju, 
which is the country's largest producing 
area. An open pit mine was placed in 
operation in Kangdong with an annual 
capacity of 300,000 tons. In the Northern 
District, mine construction was under way 
at Hakdong, Hamyon, Kukdong, Nongpo, 
and Soksong. At Sunchon, a belt conveyor 
with an annual capacity of 2.5 million tons 
was installed at the Chonsong Mine. During 
the year, 70 cutting faces were completed at 
the mines around Kaechon. 

The country imports annually about 9 
million barrels of crude oil from China, 6 
million barrels from the U.S.S.R., 3 million 
barrels from Iran, and small amounts from 
Indonesia. On September 19, 1985, the Son 
Bong, North Korea's largest tanker (230,000 
tons), was air bombed and destroyed while 
berthed at an oil terminal on Kharg Island, 
Iran. The loss of the Son Bong, the country's 
only tanker capable of transoceanic cross- 
ings, was believed to increase North Korea's 
dependence on Soviet crude oil. The coun- 
trys aggregate daily refining capacity by 
two oil refineries is only 7,000 barrels. 

The largest metallurgical sector is iron 
and steel with a total annual output capaci- 
ty of 7.5 million tons. The principal steel 
complexes are Chollima, Hwanghae, Song- 


jin, and Kim Chaek with the latter being 
the largest. The country’s largest iron ore 
mine is at Musan. 

Output of nonferrous metals, particularly 
lead and zinc, was to increase through mine 
expansion at Komtok and Tanchon. Mine 
output of copper and tin is insignificant. In 
addition, North Korea produces gold, silver, 
and tungsten. 

Korea Rakwon Trading Corp. awarded a 
contract to Wright Engineers Ltd. of Cana- 
da for a feasibility study to develop a gold 
mine at Unsan, 55 kilometers north of 
Pyongyang. In addition, Korea Rakwon was 
looking for foreign equity participation to 
develop the mine. Korea Rakwon, establish- 
ed by the Ministry of Natural Resources 
Development, is also responsible for devel- 
oping other sectors of the nation’s mining 
industry. Wright Engineers is believed to be 
the first market economy country firm to 
receive a mining-related contract from the 
Government of North Korea. 

North Korea is a major producer of 
magnesite. The mine at Yongyang was 
being expanded to be one of the world’s 
largest magnesite mines. Magnesite from 
Yongyang is trucked to Tanchon for cal- 
cining. In 1985, six kilns were placed in 
operation at Tanchon to increase magnesia 
output. Construction of a railway from 
Yongyang to Tanchon was under study for 
direct transport of the magnesite. 

Salt production was to be expanded 
through increased harvest from seawater 
evaporites. Large acreages of salt flats, 
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which are amenable to mechanization, were 
to be constructed. Increased salt production Hungsang. Output from this surface mine 
by 1990 would serve as feedstock to the food will meet the domestic needs and provide a 
large quantity for export. 


and chemical industries. 
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A graphite deposit was being developed at 


Table 7.—North Korea: Apparent exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Metal including alloys, all forms 
Copper Metal Vie oys, all form 
Gold: Metal including alloys, unwrought and part- 
ly wroughnt troy ounces. . 
Iron and steel: Metal: 
CKD ecu ume es 5 


Pig iron, cast iron, related materials 
Ferroalloys 2.2. ec Lecce 
Steel, primary forms 


Semimanufactures: 
, rods, angles, shapes, sections 
Universals, plates, sheets 


Castings and forgings, rough _ -- ------ 

Lead: Metal includi oys, all forms . 

Nickel: Metal including alloys, all formen 
Silver: Metal including alloys, unwrought and 

partly wrought _—--------- troy ounces. _ 


ee Ore and concentrate |... 


c: 

Ore and concentrate 

Metal including alloys, all form 
Other: 

Ores and concentrates _______________ 

Ashes and residues 


eee, ß . Lcd fcm 


agnesium compounds 

Mica: Worked including agglomerated splittings 
ious and semiprecious stones other than 

99G eit ey value, thousands_ _ 


Quartz and quartzite |... 
T Elemental sce kilogr 

c, steatite, soapstone, Helles 
De Gnas ee a 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black 
Coal: Anthracite and bituminous _ _____~_____ 
Petroleum refinery products: 
Lubricants _________- 42-gallon barrels_ _ 
Residual fuel oil |... do- 


Preliminary. NA Not available. 


not be n as a complete presentation of 


1983 


53 
30,276 


35 
60,579 


1984P 


200 
2,941 
841,179 


1,458,293 
4 


19,150 
18,674 


3,343 


190 
93,470 


122,131 


Nations information and data published by the partner trade countries. 


Principal destinations, 1984 


All to Japan. 
Hong Kong 1,808; Japan 939. 


West Germany 344,752. 


All to Japan. 
Do. 


Japan 24,524; Hong Kong 7,924; Phil- 
ippines 5,043. 


Turkey 3,744; Indonesia 200. 
ai 35,477; Hong Kong 5,859; Cuba 
283. 


eS slay 
inly to aysia. 
All to Cyprus. 


Japan 15,257; Hong Kong 526. 
All to Indonesia. 


West Germany 1,111,257; Austria 
321,764. 
All to West Germany. 


All to Japan. 
Japan 17,620; Hong Kong 1,054. 
All to Japan. 
Do. 
Do. 
Do. 
All to Malta. 
All oo 
Japan 94,178; West Germany 33,287. 


All to Japan. 
Do. 


Do. 
All to Malaysia. 
Japan 27,121. 


All to Thailand. 
Japan 92,603. 


All to Hong Kong. 


(nable prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by North Korea, this table should 
is country’s mineral trade. These data have been compiled from United 
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Table 8.—North Korea: Apparent imports of mineral commodities’ 


(Metric tons unless otherwise specified) 


Aluminum: 
Oxides and art cd 337 


Beryllium: Metal including alloys, all forma 
Chromium: 


Contained i in copper ore and 5 
e, thousands. _ 
Metal including alloys, unwrought a ts l partly 


Pig iron, cas 


Bars, rods, i shapes, section 
Universals, plates, sh — 
Hoop and strip - 
we and accessories 


— ap am ee qe a ee we am ow ao ae ow oe 


i 


Ore and concentrate- - — - ------------—- 
Metal ne uding alloys: 


Magnesium: Metal including alloys, all forma 


Ore and concentrate. 
Oxides 


Mercury pound flasks. 
Molybdenum: Metal including. alloys E all forms 
kilograms. 
Nickel: Metal including alloys: 
Unwrought 


uf. 
Platinum-group metals: Metals including alloys, 


unwrought and partly wrought. _ ouncea 
Silver: Metal inchading « alloys, un t and 
partly wrougcht value, thousands. — 
RN Lo WWW A 
Metal neues alloys: 
nwrought -——----------------— 
Semimanufactures |... s 
Titanium 
Onde 2.55 cho Se m 
Metal oe alloys, all form 
ae concentrate 
Metal including alloys, all form 


Zinc: Metal including alloys, semimanufactures _ _ 


r: 
Ashes and residues 
Base metals including alloys, all form 


INDUSTRIAL MINERALS 
Abrasives, n.e.s.: 
Artificial: Corundum ______~_~________ _ 
Dust and powder of p rociona and semiprecious 
stones excl Hem 


visae dn and polishing wheels and stones 


See footnotes at end of table. 


1983 


1984P 


Principal sources, 1984 


Japan 24,097. 
All from Hong Ko 


ng. 
Japan 580; Belgium-Luxembourg 266; 
Austria 180. xx 


All from Japan. 


ong Kong 
Japan 158; Australa 124. 


All from Philippines. 
All from Japan. 


Japan 8,060; ne Kong 5,250. 
Turkey 2.000: J apan 27 270 
Thailand 9,741. 


9 


Japan 2, 181. 
Japan a West Germany 701. 


Japan 505; ong Kong 500. 
Japan 7 484. 

United Kingdom 10; Japan 6. 
All from Japan. 

A on hogs 


rebas 25817 1; Japan 61. 


pore Ja 
em None 3 145. 


All from Japan. 
All from Hong Kong. 
Cuba 203. 


Japan 703; West Germany 514. 
All from Japan. 
= 16. 

pore 188. 


All Japan. 

J 27; Singa 12. 
Alf from Japan 
All from Singapore. 


Japan 1,550. 
Hong Kong 70: Singapore 36. 


All from Japan. 


Japan 17; West Germany 11. 
All from Canada. 
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Table 8.—North Korea: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


INDUSTRIAL MINERALS —Continued 


Diamond: 
Gem, not set or strung value, thousands 
2 sto ta 


plaster 
anite and Plated materials ___________- 
all forms a a a N aAA 


58 and semiprecious stones other than 
d: Synthe 


diamond: Synthetic value, thousands 
Salt and brine ~- --------------------— 
— n. e. s.: Carbonate, natural and 


Talc, steatito, m pyrophyllite 
Other: Crude– -2--- 
MINERAL FUELS AND RELATED MATERIALS 
revel pet hian J K 
eee , oor 
dic rion dur preducts: 
uefied petroleum 
E pe 42-gallon barrels. .. 
Gasoline do— 
Mineral jelly and waz do... 
Kerosene ano fuel! do— 
Distillate fuel oil do... 
Lubricants ________________-~ do 
Residual fuel oli do- 
Bitumen and other residues do- 
Petroleum cokckke do 
PPreliminary. NA Not available. 


1983 


1984? 


Principal sources, 1984 


Hong Kong 48; Japan 6. 


All from United Kingdom. 
All from Japan. 


Do. 
Do. 


Malaysia 18. 

All from Belgium-Luxembourg. 
All om Japan. 

All from Singapore. 

Italy 478. 

Singapore 60. 


from Italy. 
All from Japan. 


Do. 
Australia 20,251; Indonesia 8,000. 
All from Japan. 
All from Sings 

rom 
Hong Kon Kong 189: Japan 952; West 
All from J n 
Japan 1,826; Hong Kong 385; West 
qmm 

rom Japan. 

Do. 

Do. 


iTable prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by North rh this table should 
not be taken as a complete presentation of this country's mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the 


Less than 1/2 unit. 


*Excludes unreported quantity imported from Switzerland valued at $24,000 
“Excludes unreported quantities imported from Japan valued at $2,300 in 1983 and $2,400 in 1984. 


Laos continued to be a mostly agricultur- 
al nation with only the most rudimentary of 


LAOS'5 


industrial development. One of the poorest 


nations in the world, the economy receives 
only a very small but growing contribution 
from the mineral industry. In 1985, the 
most important minerals were tin from the 
Pa Then Basin, and gypsum from Savan- 
nakhet Province. By far, the biggest foreign 
exchange earner was the revenue from 
exported electric power, generated at the 


partner trade countries. 


150,000-kilowatt Nam Ngum hydroelectric 
powerplant. 

The most important developments during 
the year were the construction industry 
projects. Although small by any standards, 
they represent the country’s first steps at 
independence in building its own industrial 
and domestic programs. These include the 
first asphalt paving plant, a modern brick 
plant, rock quarrying and screening facili- 
ties, a portland cement clinker grinding 


1072 


plant, and a reinforced concrete products 
plant. All of these products have been im- 
ported in the past or were made by prim- 
itive manual labor processes. 

The major problems with development of 
a more vigorous mineral industry were the 
primitive transportation system, the near 
total lack of technological expertise, and the 
lack of capital for large-scale projects. The 
transport system is barely able to handle 
basic products such as food and fuel. Any 
large-scale mineral projects would require a 
substantial outlay for infrastructure devel- 
opment before heavy mining equipment 
could be brought to the site. The mainly 
small-farm and subsistence agriculture 
economy generated very little capital for 
expensive mineral developments. Even 
moderate-scale mineral development would 
require both technical and financial support 
from outside the country. Vietnam and the 
U.S.S.R. have been furnishing most of the 
aid to Laos during the last decade. 

Exploration work for mineral develop- 
ment has been under way by Soviet and 
Vietnamese geologists. In July, an agree- 
ment was signed with Vietnam for explora- 
tion of the iron ore deposits in Lao Houa 
Phan, Xieng Khouang, and Vientiane Prov- 
inces and of a coal deposit in Saravan 
Province. Soviet experts have completed 
aerial photographic surveys for compiling a 
geological map of Laos. 


COMMODITY REVIEW 


Metals.—Tin.—A major rebuilding and 
expansion project at the three tin mining 
areas was scheduled for completion by year- 
end after 5 years of Soviet-aided construc- 
tion. Although production increased steadi- 
ly despite the construction during the peri- 
od, it was not known if the entire project 
was completed as scheduled. The new facili- 
ties were to have a processing capacity of 
500,000 to 550,000 tons of ore per year and a 
tin-in-concentrate output of 1,500 tons per 
year. The word "tin" in Lao publications 
was apparently used interchangeably for 
the metal, the metal content of the concen- 
trate, and for the gross weight of concen- 
trate. This has made it difficult to interpret 
the few figures published by the Govern- 
ment of Laos. It is believed that the 1985 
target production of 540 tons as reported in 
the press refers to tin-in-concentrate and 
that the target was met. 

There was a small smelter at Phontiou, 
but it was not known if it could handle the 
planned 1,500-ton-per-year output of the 
concentrators. 

Iron and Steel.—What was apparently 
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the country's first steel foundry began pro- 
duction in March. Built with Vietnamese 
aid, the plant will melt steel scrap at a rate 
of 0.5 ton per hour and produce such items 
as spare parts for bicycles, knives, bowls, 
and pots. | 

Industrial Minerals.—Cement.—The 
Ministry of Construction began production 
of cement from the 10,000-ton-per-year Sai 
Phou Louang (clinker grinding) cement 
plant in Thong Pong, 15 kilometers north of 
Vientiane. The plant was built with equip- 
ment and technical aid from Vietnam and 
the U.S.S.R. Although completed in March 
1984, trial production only began in Janu- 
ary 1985. The Lao workers had to be trained 
in the operation and maintenance of the 
equipment before commercial production 
could begin. By yearend 1985, a total of 
2,500 tons of cement had been ground. The 
plant has a clinker grinding and mixing 
function only, with the clinker being im- 
ported from Vietnam. 

Construction Materials.—The Lao Minis- 
try of Construction has been given high 
priority for establishing mineral-based con- 
struction industries, virtually nonexistent 
in 1975. The first two rock crushing and 
screening plants were completed in 1984 
and began supplying aggregate for road and 
bridge construction in 1985. In the first 6 
months of 1985, the brick factory produced 
6,000 square meters of brick in trial produc- 
tion. The country’s first asphalt paving 
plant was under construction in Vientiane. 
The plant apparently consists of used equip- 
ment from the U.S.S.R. Regarding construc- 
tion, the project chief stated, “We have 
never installed or repaired machines like 
this. It is hard to reassemble and repair the 
machinery because the materials and com- 
ponents of this plant were neglected for a 
long time. Some parts were bad...and need- 
ed to be repaired. Large parts were dis- 
mantled to aid in transporting and did not 
reassemble well.” The construction re- 
quired effort, persistence, and creativ- 
ity.“ 16 The plant was designed to produce 25 
tons of asphalt paving mix per hour from 
local aggregate. It was expected to have 
been completed early in 1985. Another im- 
portant plant was Laos' first reinforced 
concrete products plant, 7 kilometers east of 
Savannakhet on Route 9. It was begun in 
April 1984 and was scheduled for comple- 
tion in December 1985. The plant will pro- 
duce reinforced concrete poles and cross- 
beams; prefabricated concrete flooring, 
wall, and roof sections; and concrete con- 
struction blocks. 

Mineral Fuels.—The Lao press published 
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an article on the first coal production plant 
in Laos. Construction began in November 
1984 and production started in July 1985. 
The 6-month production of only 42 tons and 
the strange context of the report indicated 
that material or a product other than the 
normal form of “coal” was produced.“ Coal 
deposits have been reported previously in 
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Laos and were being surveyed with Viet- 
namese technical assistance. 

Conflicting Lao press reports also made it 
difficult to determine if the oil pipeline 
from Vietnam to Vientiane was complet- 
ed in 1985. When completed, the transpor- 
tation of petroleum products should be 
much less expensive and greatly simplified. 


Table 9.—Laos: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
Copper: Metal including alloys, scrap - 804 
Diamond: Gem, not set or strung 
value, thousands $63 
Iron and steel: Metal: 
Serap luce ee, 960 


PPreliminary. NA Not available. 


Destinations, 1984 
1984P United Other (principal) 
NA 
$71 $71 
5514 — Ale Turkey. 


Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Laos, this table should not be 
taken as a complete presentation of this country's mineral trade. These data have been compiled from United Nations 
information and data published by the partner trade countries. 


Table 10.—Laos: Apparent imports of mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1983 1984P Principal sources, 1984 
METALS 
Copper, Metal including alloys, all form NN 99 Thailand 74; Japan 25. 
Go aoa yer including alloys, unwrought and 
partly wrought |... troy ounces. _ 129 ee 
Iron and steel Metal: Semimanufactures: 
es, shapes, sections ____ _ _ __ 789 214 Thailand 132; Japan 82. 
Universals, p ste sheets 2,541 2,892 All from Japan. 
Rails and . 7%%%%ͤ;ͤ*'— x8 21 t 
ji eR EAE EIE tn 30 5 All from Thailand. 
Tubes, pipes, fitting 554 377 Thailand 373. 
Lead: Metal Nine alloys, all forme 10 358 Mainly from Japan. 
Tin: Metal including alloys, all form one 2 All from Japan. 
Uranium and thorium: Ore and concentrate 
kilograms_ _ oe: 36 All from Thailand. 
Zinc: Metal including alloys, all form 502 193 Do. 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing wheels 
and stones 2 1 Do. 
Cement ---—------------------——— 7,140 6,768 Do. 
/ ⅛ K 8 TN 3 Do. 
% 8 ne 1 Do. 
Fertilizer materials: Manufactured: 
AmmoniKaKnKnKnK˖n 4 3) Do. 
Nitrogenous _____________________ 200 NA 
S. Nan and plaster _ 15 250 Do. 
dbnüs.-.. 5 oce au 95 Do. 
Sodium compounds, n.e.s.: Sulfate, natural and 
manufacture NA 232 Do. 
Stone, sand and gravel: 
Dimension stone: Workeld 7 3) Do. 
Limestone other than dimension ix 3 Do. 
Sulfur: 
Elemental: Colloidal, precipitated, sublimed .. _ 16 ns 
Sulfuric acid |... ~~ ~~ ee "e 1 Do. 


See footnotes at end of tabie. 
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Table 10.—Laos: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984? Principal sources, 1984 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 10 4 All from Thailand. 
Petroleum refinery products: 
Liquefied petroleum gas ... 42-gallon barrels. _— 23 Lc 
Gasoline do- 96,467 55,828 Singapore 54,698; Thailand 1,130. 
Kerosene and jet fue do— 35,418 32,599 Singapore 32,589. 
atefueloil. |... do. ... 299 84,686 All from Singapore. 
Lubricantt -__ do- 5,299 4,956 
Unspecified. - - - -- -- ------—-—- do— 309 12 All from Thailand. 
PPreliminary. NA Not available. 


Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Laos, this table should not be 


taken as a com a es presentation of this country's mineral 
data published by the partner trade countries. 


information an 
than 1/2 unit. 


trade. These data have been compiled from United Nations 


MONGOLIA?* 


Mongolia remained the world’s leading 
producer of fluorspar accounting for 15% of 
the world mine production, and an impor- 
tant producer of copper, molybdenum, tin, 
and tungsten in the centrally planned econ- 
omy countries. During 1985, the Mongolian 
mining industry continued to expand in 
mining of coal, fluorspar, gold, limestone, 
tin, tungsten, and zinc with financial and 
technical assistance from the Soviet Union 
and other member countries of the Council 
for Mutual Economic Assistance (CMEA) 
from Eastern Europe. 

According to Mongolian press reports, the 
total output of coal, copper, fluorspar, and 
molybdenum accounted for 18% of the 
country’s gross national product (GNP) and 
40% of total export earnings in 1985.1 As a 
result of continuing growth in the industri- 
al and agricultural sectors, Mongolian GNP 
grew 4.7% with a 12% growth in agricultur- 
al output and a 6.6% growth in industrial 
output. Mongolia invested about $1.4 billion 
in the national economy to strengthen its 
material and technical resources. Of the 
total capital invested, about 70% was for 
the basic assets of the agricultural and 
industrial sectors.” 

During the seventh 5-year plan (1981-85), 
total foreign trade rose 3.5% per year with 
an annual average merchandise trade, val- 
ued at $743 million.?! About 98% was with 
centrally planned economy countries, main- 
ly the U.S.S.R. and other CMEA member 
countries, which accounted for 96% of the 
total merchandise trade. Mongolia exported 
most of its mineral commodities including 
copper and molybdenum concentrates and 
fluorspar as well as agricultural products to 
the U.S.S.R., while Mongolia imported most 
of its capital goods including machines and 


equipment for the agricultural, industrial, 
and construction sectors, as well as petrole- 
um products, rolled steel products, instru- 
ments, and consumer goods from the Soviet 
Union. 


COMMODITY REVIEW 


Metals.—Production of copper and molyb- 
denum at the Erdenet Mine in Bulgan 
Province of north-central Mongolia, report- 
edly, had been at full capacity of 16 million 
tons per year of ore since the fourth-phase 
construction was completed in October 
1983. Most copper and molybdenum concen- 
trate was exported to the Soviet Union. In 
1985, a 10% increase in exports of copper 
and molybdenum to the Soviet Union was 
reported. The output of copper and molyb- 
denum from the mine reportedly contrib- 
uted about 84% to the total value of the 
Mongolian mining industry and account- 
ed for 30% of the country’s export earnings. 

Construction of the fifth-phase expansion 
project for raising the mining capacity to 20 
million from 16 million tons of ore per year 
had begun at the Erdenet Mine. Under the 
fifth phase, an additional flow line was to be 
added in the concentration plant to reduce 
power consumption and to ensure effective 
processing of clayey and old ore tailings. A 
crushing mill capable of crushing 300 tons 
of ore per hour would also be added. 

Production of tungsten from the Buren 
Tsogt (also known as Booren Chogt) Mine, 
reportedly had increased substantially since 
1982. Most tungsten ore and concentrate 
was exported to East European countries. 
Mongolia also produced tin and zinc in 
Selenge Province as well as gold from 
streambeds and underground mines by a 
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joint Mongolian-Soviet company called 
Mongolsovtsvetmet. Most tin and zinc con- 
centrates were exported to Czechoslovakia, 
while gold production and trade remained a 
state secret. A large gold deposit reportedly 
was discovered near the industrial center of 
Darhan, and production of gold from the 
mine reportedly had started. 

In November, an agreement was signed 
between Mongolia and Hungary for devel- 
opment of a wolfram mine at Tsagaan- 
davaa, about 70 kilometers from Ulan Ba- 
tor. Under the bilateral agreement, Wolf- 
raminvest, a Hungarian company, was to 
develop the mine and construct an ore 
dressing plant by 1988. About 88% of the 
output of 3,000 tons of wolframite con- 
centrate per year would be exported to 
Hungary.” 

Industrial Minerals.—Production of 
fluorspar was estimated to remain at the 
same level as that of 1984. By December, 
construction of the Herlen (Kerulen) Mine 
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and an ore dressing plant with an annual 
capacity of 400,000 tons of ore to produce 
118,000 tons of fluorite was completed. 

At Hotol, between Darhan and Erdenet, 
in central Mongolia, the first furnace with 
an annual capacity of 250,000 tons of ce- 
ment was installed and put into operation 
in October adjacent to the Hotol lime works. 

Mineral Fuels.—Coal production was ex- 
pected to reach 7 million tons by the end of 
the seventh 5-year plan (1981-85). The first- 
stage development of the Baga Nuur Mine, 
an opencast coal mine, developed with as- 
sistance from the Soviet Union, reportedly 
produced more than 2 million tons of coal in 
1985. A mining town and a railway con- 
necting Baga Nuur to Moscow, through 
Ulan Bator, were also completed. The out- 
put of coal from the Baga Nuur Mine was 
shipped to Ulan Bator to feed the No. 4 
powerplant, which has a capacity of 380 
megawatts. Construction of a powerplant at 
Baga Nuur was planned. 


Table 11.—Mongolia: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 1984P Principal destinations, 1984 
Cement 6,900 3,100 NA. 
Clays, crude____________-________-_-_ - 5 All to Italy. 
Copper: Ore and concentrate 4.631 mm 
Iron and steel: Metal: Scrassz 22,100 t 
ious and semiprecious stones other than 
i d, natural ue, thousands_ _ $63 EM 


PPreliminary. NA Not available. 


iTable prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Mongolia, this table should 


not be taken as a complete presentation of this country's mineral trade. Unless otherwise specifi 


, these data have been 


compiled from United Nations information and data published by the partner trade countries. 
3Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Table 12.—Mongolia: Apparent 


imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity | 1983 1984P Principal sources, 1984 
Aluminum: Metal including alloys, all forms eee 17 All from United Kingdom. 
Coal: Anthracite and bituminous? __________ 2 11,500 NA. 
Comment 45, 800 87,000 NA. 
Fertilizer materials: Manufactured: 
Nitrogenous ~- -—----------------- 8,000 11,700 NA. 
Phosphatic Os content?!.vl 14,100 18,400 NA. 
Iron and steel: Metal: Semimanufactures: 
Tubes, pipes, fittings?________________ 10,800 11700 NA. 
Unspecified* _____________________ 48,000 45,000 NA. 
Petroleum refinery products? 
thousand 42-gallon barrels. _ 4,894 5,004 NA. 
Precious and semiprecious stones other 
diamond, natural value, thousands $35 $11 All from Switzerland. 
Sodium compounds, n.e.s.: Carbonate, natural and 
manufactured? ____________________ 1,300 900 NA. 
Stone: Dimension, worked... 8 60 All from Italy. 
Sulfur: Sulfuric acid) 1,700 1700 NA. 
PPreliminary. NA Not available. 


Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Mongolia, this table should 
not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been 
compiled from United Nations information and data published by the partner trade countries. 

*Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
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NEPAL? 


The mineral industry’s contribution to 
the country’s economy was insignificant. 
The potential for increased exploitation of 
the mineral sector was considerable, howev- 
er, as some deposits were being developed 
which, when completed, would increase the 
value of mineral production considerably. 
Also, very little of the country has been 
explored for minerals by any but the most 
primitive methods. 

During 1985, there was no commercial 
production of metallic ore in the country. 
High-grade copper veins have been mined 
by hand since ancient times, but no detailed 
assessment of the veins has been made. 
Yearly production amounts to one or two 
dozen tons of handpicked ore. The miner, 
smelterer, and fabricator are usually one 
and the same person, or at least several 
members of the same family. The output is 
crafted into brass utensils for local markets. 

The main developments were a small, 
high-grade lead and zinc mine high in the 
mountains northwest of Kathmandu. The 
Nepal Metal Co. Ltd. was driving an incline 
at the Ganesh Himal zinc-lead mine to an 
elevation of 4,419 meters above sea level 
(higher than Pikes Peak in the United 
States). Progress was slow because no heavy 
mining equipment could reach the site until 
a road can be built up the valley. The road 
was scheduled for completion in late 1986 or 
early 1987. The mine is being designed to 
produce 400 tons of ore per day and about 
20,000 tons of concentrate per year. Al- 
though small by world standards, the proj- 
ect will be a major industry in an area 
previously inaccessible to motorized vehi- 
cles. It is to employ 700 persons and will 
open the area to trade, tourism, and devel- 
opment of forest resources and agriculture. 

Commercial sales of cement from the 750- 
ton-per-day, dry-process, rotary kiln Hetau- 
da cement plant began in December. Plant 
construction, begun in 1978, had high cost 
overruns during the long construction peri- 
od. With the startup of the Hetauda kiln, 
the Himal Cement Co. Ltd. plans to go 
ahead with a long-delayed modernization 
program at its 160-ton-per-year shaft-kiln 
plant in Chobar. The Federal Republic of 
Germany's Dyckerhoff Engineering GmbH. 
has been asked to assist in the project. The 
2-year project is to increase capacity to 400 


tons per day and provide for captive electric 


power supply to prevent problems caused by 


electric power shortages. 

Plans for a large cement plant at Uday- 
apur have been bogged down in negotiations 
with India for several years. The 1,200-ton- 
per-day output would make Nepal self- 
sufficient in cement if it is constructed. 

Triveni Cement (Nepal) Pvt. Ltd. was 
reported to be building a minicement plant 
at Bharatpur, Narayani Anchal. 

Annapurna Cement Pvt. Ltd. was plan- 
ning to set up a 30-ton-per-day minicement 
plant at Abu Khaireni in Tanahu District. 
The plant was to be built with technical aid 
from the Cement Institute of India and was 
expected to take 1 year to complete. Gyp- 
sum and coal for the plant are to be import- 


ed from India. 


The third Chinese-aided brick factory was 
completed at yearend 1985 and was schedul- 
ed to begin trial production in March 1986. 
The new plant was at Lumbini and designed 
for a 40,000- to 50,000-brick-per-day capaci- 
ty. The other major brick plants are at 
Harisiddi and Bhaktapur.** 

Nepal Orind Magnesite (Pvt.) Ltd. contin- 
ued the development of its magnesite mine 
and processing plant in Dolakha District. 
Reportedly, Larsen & Toubro Ltd. was 
awarded the contract for the dry-grinding 
system, 7,000-kilowatt motor, air classifica- 
tion system, bag filters, and conveyor sys- 
tem. The 20-ton-per-hour system is being 
fabricated at the company's Kansbahal 
plant near Rourkela in India. Larsen & 
Toubro are also involved in the installation 
of the aerial ropeway for the transport of 
the crude magnesite.?* 

The Department of Mines and Geology 
conducted a series of promotional meet- 
ings in London (United Kingdom), Houston 
(United States), and Kathmandu (Nepal) to 
attract oil prospecting companies to the 
country. The southern one-third of the 
country was delineated into 10 exploration 
blocks and opened to bidding for explora- 
tion rights. The closing dates for bids was 
October 16, 1985. Several companies report- 
edly paid $12,000 for the geological data 
compiled earlier for the Government. Shell 
Nederland BV of the Netherlands; British 
Petroleum Co. of the United Kingdom; 
Chevron Oil Co., Diamond Shamrock Co., 
Triton Energy Corp., and Mobil Oil Co. of 
the United States; and several national oil 
companies were believed to be considering 
making a bid. The proposed exploration 
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agreement was drafted to attract foreign 
investment and has some fairly liberal 
terms. Companies may import equipment 
free of customs duty, export their entitle- 
ment oil, and repatriate funds. Royalty 
would be 12.5%, and income tax, 50%. 
Exploration costs would be paid completely 
by the oil company, but it would be entitled 
to 87.5% of the oil produced until explora- 
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tion and operating costs have been recover- 
ed. Exploration would have to begin within 
3 months of the effective date of the agree- 
ment. Under the production-sharing provi- 
sions, any portion of the 87.5% share not 
required for cost recovery would be shared 
between the two parties on a sliding scale 
tied to production. 


SINGAPORE? 


Singapore's land area totals only 620 
square kilometers. Despite the scarcity of 
land, there are about 7,900 licensed farms, 
occupying 5,982 hectares, raising vegeta- 
bles, livestock, and fish. The only primary 
mining operation in Singapore is granite 
quarrying. Output of granite aggregate 
runs about 7 million cubic meters per year. 

Because Singapore is a free port, trade 
plays a large role in its economy. In 1985, 
trade accounted for 23.4% of the GDP, 
followed by finance and business services, 
23.1%; transportation and communication, 
22.3%; manufacturing, 19.0%; construction, 
7.6%; and other, 4.6%. Input of quarrying to 
GDP was only 0.5%. 


The United States continued to be Singa- 
pore’s largest trading partner, accounting 
for 18% of total trade, followed by Malaysia, 
15%; Japan, 18%; China, 5%; and Hong 
Kong, 4%. 

The major commodities imported includ- 
ed crude petroleum, $5.8 billion; petroleum 
products, $1.9 billion; office machinery and 
telecommunication apparatus, each $0.8 bil- 
lion; and electric power machinery, $0.6 
billion. The major exports were petroleum 
products, $6.1 billion; office machinery, $1.4 
billion; telecommunication apparatus, $1.3 
billion; electrical circuit apparatus and 
crude rubber, each $0.7 billion; and cloth- 
ing, $0.5 billion. 


Table 13.—Singapore: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1983 
METALS 
Aluminum: 
Oxides and hydroxides |... 1,476 
Metal including alloys: 
SaPo oe i te e 8,789 
Unwrought and semimanu- 
actures 27,891 
Chromium: 
Ore and concentrate 66 
Oxides and hydroxides 41 
Cobalt: Oxides and hydroxides 14 
Columbium and tantalum: 
Ore and concentrate (tantalite 29 
Metal including alloys, all forms, 
tantalum ... ilograms_ _ 22,000 
Copper Metal including alloys: 
hh; ³ eee 19,507 
Unwrought and semimanufactures _ _ 8,981 
Gold: 
Waste and sweepings 
value, thousands_ _ NA 
Metal including alloys, unwrought 
and partly wrought _troy ounces. _ NA 


See footnotes at end of table. 


Destinations, 1984 


1984 United 


States Other (principal) 
1,277 ER Malaysia 1,202. 
9,963 MN J 1 77 8,492; Taiwan 658; Pakistan 
7. 
14,251 35 Malaysia 9,012; Hong Kong 1,559; 
Brunei 629. 
7 — Republic of Korea 6. 
41 8 Philippines 21; Malaysia 20. 
24 — Mainly to Malaysia. 
20 20 
7 ~- Mainly to Australia. 
17,882 19 Ja an 6,942; India 5,125; Taiwan 
7,770 9 Malaysia 5,134; Taiwan 1,543; Japan 
$9,747 $174 Japan $7,309; West Germany $1,735; 
ustralia $262. 
111,209 514 Malaysia 56,328; Japan 27,650; Phil- 
ippines 22,345. 
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Table 13.—Singapore: Exports and reexports of selected mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 


Commodity 1983 1984 United 
States 


METALS —Continued 


Iron and steel: Metal: 
SOFüD. oůUuy 88 119,468 108,948 a 


Pig iron, cast iron, related materials 6,887 6,936 Ze 
F 4416 4,819 na 
primary form . , = 
Semimanufactures 490 ; 5,259 
Lead: 
Arey . 1,148 1,806 e 
5 u 0 

ä — C 1,862 3,597 ce 


facture s 2,514 1.791 à) 


JJ ĩͤ K 8 330 430 E 
Ore and concentrate, battery-grade 21,449 25,492 "e 
Oxides M PC 1,899 1,996 an 
Mercur/ 76 pound flasks_ . 434 194 e 
N ickel:” ii 
Ore and d concentrate POPE HOS 201 "TL 
Metal mel l nem alloys . | € dk u 
etal inclu 0 
Dico T EMEN ERE 413 160 18 
Unwrought and semimanu- 
facturees 9,584 4,798 à) 
5 5 including 
oys, UNWTO and partl 
- value, dm. $125 $201 $75 
ver: 
Ore and concentrate do- $95 $353 TN 
Waste and sweepings*_ _ _ _ _ do- $5,827 $876 $70 
ma including alloys, unwrought 
and partly wroughgt D. $4,103 $1,149 $43 
Tin: 
Ore and concentrate 10,604 11,253 578 
Ash and residue containing tin 1,856 781 c 
Metal incl allo 
Scra a i idi 7 551 465 7 
Unwrought and semimanu- 
actures ______________ 20,975 18,004 5,207 
Titanium: Oxides _ 827 1,793 "€ 
n: 
and concentrate 875 1,695 860 
Metal including alloys, all forms 91 105 42 
Uranium and/or thorium: Oxides and 
r compounds 
"eee noe thousands 318 $51 NA 
c: including alloys: 
Scrap... ---- I. 5 „050 758 UN 
Unwrought and semimanu- 
actures = LLL LLL LL ls 4,215 5,051 8 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: Dust and powder of pre- 
cious and semiprecious stones a 
nd______ value, thousands_ _ $5 $19 $19 
„ ncc eue 8,692 6,715 ix 
Barite and witherite____________ _ 15,821 11,303 T 
Boron materials: 
Crude natural borates 508 939 seat 
ides and acids 116 125 EST 
GG 462,276 557,699 9 


See footnotes at end of table. 


Destinations, 1984 
Other (principal) 


Malaysia 42,970; Japan 37,618; 

Males £1,050. ladesh 2,820. 
a Banglades 

Malaysia S 359; North Korea 196. 


2. 
Malayaia 1775 475; Thailand 16,014; 
China 14,584. 


Japan 1,662; Malaysia 122. 
Thailand 1,729; Taiwan 792; Malaysia 


Malaysia 861; Republic of Korea 508; 
Vietnam 200. 
North Korea 351; Republic of Korea 


India 4,350; Republic of Korea 4, 920; 
Iran 3,211. 
Malaysia 1,161; North Korea 265; 
lic of Korea 180 
Korea 145. 
United Kingdom 828. 
Japan 125. 
India 3,813; United Kingdom 871. 


Japan $96; S $30. 

Mainly to Spain 

Japan $264; Trana $208; Australia 

Malaysia $521; Saudi Arabia $176; 
Australia $1 40. 

Netherlands 3,642; S: 3,498; 
Republic of Korea 719 

Netherlands 506; Taiwan 246. 

Taiwan 422. 


Ja 5, n Netherlands 1,611; 
USSR. 510. 


Japan 1, 102 Malaysia 558. 


West M rag 373; India 204; North 
North Korea 30; West Germany 21. 


Bangladesh $31; Taiwan $12. 
Japan 369; Taiwan 300; Malaysia 43. 
ee n 8,448; India 817; Philippines 


Malaysia 208 Spain 2,336; 
yain i 
Bangladesh 1999. 


All to Malaysia. 
Malaysia 107; Australia 18. 
Malaysia 520, 145; Brunei 18,145. 
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rts of selected mineral commodities! 


nued 


Commodity 


INDUSTRIAL MINERALS —Continued 


Diatomite and other infusorial earth .. .. _ 
Fe Dr . related materials 
r materials 


Unspecified and mixed. - 
Graphite, Datura. 2 tes ce 


rgpeum and plaster 


Salt and brine. ______________ __ 


Sodium compounds, n.e.s.: 
Carbonate, manufactured_ 


Sulfate, manufactured*_________ 
Stone, sand and gravel: 
Dimension stone 
Dolomite, chiefly refractory-grade ... 
Gravel and crushed rock 
3 other e dimension 
other than metal-bearing 
Sulfur: 
Elemental: 
Crude including native and by- 
product... 
Colloidal, precipitated, sublimed 


Sulfuric acid_ 

Talc, steatite, soapstone, pyrophyllite . _ 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 


ash pear yaaa TEMERE ERUNT URN 
Coal, all eiim including briquets 


Cokeandsemicoke. |. . |. ...— 
See footnotes at end of table. 


1983 


10,145 


Philippines 1.2864 Mala 


Destinations, 1984 
Other (principal) 


Malaysia 22,302; Thailand 3,212; 
Australia 1,996. 


Malaysia $6,532; Belgium- 
vr bourg $3, 640; Saudi Arabia 


"eps $404; . 
ee 
ysia 87. 
Alt to Malaysia. 
Malaysia 40,324. 


China 54, 442; Vietnam 45,544; 


Australia $3,766 
1,316; 
Papua New Guinea 
Bir cx bene 72,999; Sri Lanka 48,131; 


140. 
Maia 4, 068; Vietnam 28,640. 
Malaysia 193. 


alaysia 2,202. 
Ma aytis 2,191; Brunei 1,030; Thai- 


Australia 472; Malaysia 117. 

TAWAR 123; Thailand 121; Malaysia 

All to Mala; 

pire 12865 5; Hong Kong 422; Tai- 
wan 


Malaysia 677; Bangladesh 69. 
All to Malaysia. 


Thailand $4,808; Switzerland $1,793; 
Hong Ko »136. 
Thailand $111; ; Republic of Korea 


$87; Bahrain 
Malaysia 15,246; Thailand 2,070; 
Brunei 1,988. 


Malaysia 2,780; Vietnam 740. 
Malaysia 4,157; Vietnam 438; Burma 
ert EE 9,876; Brunei 348; Maldives 
ET M 125; Papua New Guinea 
Brunei 13 ,852; . — 2,082 

ong Kong 176 


Malaysia 540 
Brunei 552, Malena 889. 


Thailand 9,467; Taiwan 5,629; Malay- 
sia 4,737. 

Malaysia 8,910; Taiwan 3,130; Sri 
Lanka 943. 

Sri Lanka 621; Malaysia 506. 

Malaysia 508. 


Yemen (Sanaa) 5, Er Burma 4,284; 
Yemen (Aden) 2,100 
alaysia 448; India 430; Burma 144. 
Philippines TI Thailand 65; Japan 


Malaysia 8,723; Bangladesh 1,137. 
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Table 13.—Singapore: Exports and reexports of selected mineral commodities! 
— Continued 
(Metric tons unless otherwise specified) 


Destinations, 1984 


Commodit 1983 1984 " 
T United Other (principal) 


States 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum: 
Crude thousand 42-gallon barrels. .. 8,395 2415 m austrai AN Japan 631; Philip- 


pines 291. 
Refinery produetsss do_ __— 172,286 180,441 11,481 Japan 40,453; Malaysia 27,520; Hong 
| ong 24,968. 


NA Not available. 

‘Table prepared by Audrey D. Wilkes. 
Wess than 1/2 unit. 

3May include platinum-group metals. 
*Includes hydrogen sulfate and pyrosulfate. 


Table 14.—Singapore: Imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
; Sources, 1984 
Commodi 1983 1984 : 
d en Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 840 158 -- Mainly from Malays 
Oxides and V ea pa 3 9,605 9,339 194 Japan 6,975; Chine 1 1 "805; India 272. 
Metal including alloys: 
%S 639 796 -- Malaysia 371; United Arab Emirates 
200, Brunei 117. 
Unwrought and semimanu- 
acturesss 53,586 44,067 2,668 ipei 6,802; Japan 6,432; Malay- 
sia 4,084. 
Chromium: 
Ore and concentrate 13 24 — cei 18; China 6. 
Oxides and hydroxides 340 331 218 7 0; Italy 17. 
Cobalt: Oxides and hydroxides. — _ _ _ __ 8 3 E Belgie: Loscabourg 1; Canada 1. 
Columbium and tantalum: Ore and con- 
centrate, tantalum ____________ 162 112 um aene 90; Australia 11; Malaysia 
Copper: Metal including alloys: 
Docolcaw adu E LE 4,019 3,486 434 Malaysia 2,162; Brunei 304. 
3 and semimanu- 
333000000 Sek a TT RS 36,922 42,146 784 Japan 21,691; Taiwan 5,667; Austra- 
i 95. 
Gold: 
Waste and sweepings 
value, thousands NA $318 $108 Hong Kong $107; Taiwan $44. 
— cate in unwrought 
poli bed ht _ troy ounces. — NA 142,524 9,870 Japan 108,959; West Germany 14,821. 
Iron and steel: 
Sir 94,513 78,646 31, 103 erry Kingdom 28,288; Malaysia 
Pig iron, cast iron, related 
materials 57, 396 9,003 68 Bani o 6,000; Japan 2,395; Malaysia 
Ferroalloynuhnsss 4,713 10,754 24 Australia 5,502; rc 2,355; 
New Caledonia 1, 430. 
Steel, primary form 210,607 114,657 167 Netherlands 60, 034; France 15,270; 
United Kingdom 14 786. 
Semimanufactures 
thousand tons. _ 2,218 1,581 7 Japani 910; United Kingdom 98; 
— lgium-Luxembourg 65. 
Oxides -——---------------- 758 440 (7) Australia 275; West Germany 69; 
United Kingdom 37 
Metal including alloys: | 
7% c 90 426 Qatar 288; Burma 48; Brunei 46. 
Unwrou ght 5,873 6,349 2 . 3,017; Japan 1,963; Burma 
5 Metal including alloys, all 
3j K ĩð a 90 176 153 Japan 7; United Kingdom 6. 


See footnotes at end of table. 
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Table 14.—Singapore: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Manganese 


N Dm 


Commodity 


METALS —Continued 


factures |. 


und flasks. _ 


Platinum-group metals: Metals including 


alloys, unwrought and 


Silver: 


wrought 


value, thousands 


Ore and concentrate 

Waste and sweepings? 

value, thousands 

Metal including alloys, unwro 
and partly wrought |... 


Tin: 


Ore and concentrate 

Ash and residue containing tin 

Metal including alloys: 
Scra 


Uranium le or 


actures ____.___ 


orium: Oxides 


other compounds 


ht 


alloys, all form 


and 


value, thousands 
Zinc: 
igi including alloys: 


actures _________ 


INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 


N pri Corundum, emery, pumice, 
gie c ee A 
Dust and powder of precious and semi- 
precious stones excluding diamond 
value, thousands 
5 and polishing wheels and 
VVV 
Barite and wither ite 
Boron materi 
Crude A borates — 
Oxides and acids 
Cement thousand tons 
r Sep a LAE Lee. 
Clays, crudee 
Cryolite and chiolite_____________ 
Diamond: 
Gem, not set or so 
ue, thousands_ _ 
Industrial stones do_ _ __ 


Diatomite and other infusorial earth _ _ _ 
See footnotes at end of table. 


1983 


17,406 


$62,467 
$1,124 
1,031 


1984 


2,429 
83 


211 
13,713 


625 


$115 
2,541 


9,951 
11,428 


935 
557 
3,711 
3,564 
12,346 


3 


$45,113 
$1,886 
1,146 


United 
States 


Sources, 1984 
Other (principal) 


NA. 
Ja 1,149; Ireland 630; China 250. 
Italy 145; China 40. 


Japan 6. 

All from Australia. 

Malaysia 129; Philippines 38; Thai- 
land 15. 


New Caledonia 854; Norway 144; 
Canada 61. 


Hong Kong $210; Australia $116. 
China 10; Hong Kong 10. 

Taiwan $108; United Kingdom $94. 
cene 71 Japan $554; United 


R 5,841; Burma 536; Malaysia 
Malaysia”, 7,566; Thailand 853; Burma 


Malaysia 208; Japan 200. 

T ia 935; Thailand 857; Japan 

Japan 3,213; France 2,200; Australia 
307. 


Burma 1,956; Turkey 263; China 100. 
China 45; Austria 30. 


Japan $232; France $53. 


Malaysia 138; Australia 36. 


Australia 6,319; Canada 4,630; Nor- 
way 725. 


Japan 47; Italy 38. 


Taiwan $74. 


Japan 962; China 677; Taiwan 354. 
Canada 5,275; Italy 469. 
rondes 75 511; Thailand 3,376; 


China 184; Italy 56. 
Japan 1, 547; Taiwan 1,325; Republic 
of Korea 
pert om 1,329; Thailand 990; 
Malaysia 18, 618; United Kingdom 
West German 3,104. 
All from United Kingdom. 


India $12,786; Israel $10,296; 
Bel um-Luxembou $10, 008. 
Belgium- =r ipid 94; West 

rman 


China 60; United Kingdom 19. 
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Table 14.—Singapore: Imports of selected mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


May include other precious metals. 


*Includes hydrogen sulfate and pyrosulfate. 


Sources, 1984 
Commodit 1983 1984 : 
d patted Other (principal) 
INDUSTRIAL MINERALS —Continued 
Feldspar, fluorspar, related materials 7,856 7,812 xd 5 ta Thailand 1,831; China 
Fertilizer materials: 
Crude, neg |... ....-.----- 1,223 2,867 () Thailand 2,748. 
Manufactured: 
Nitrogenous _ 274,483 171,744 123  USSR. Ie e Qatar 37,461; 
Phosphatiee LLL 2.761 2150 1,045 Malaysia 1,085. 
Potass ice 269,186 172,688 nw Canada 1 ao 792; Israel 43,794; Jordan 
nspecified and mixed 54,139 50,080 312 west Germany 47,058. 
Gap Rur! 455 1.125 45 Ja -— one 334; Republic of 
orea 
. Gypsum and plaster rr 149,291 141,618 211 B comp Thailand 35,289; 
Line i e ]ð2³ LIU Leu di UL 26,899 21,041 3) Malaysia 17, 816; China 1,979; United 
Magn ds: te, crud aoc 
esium compounds: Magnesite, crude 
including 8 55 371 567 24 China separ Norway 108; West Ger- 
Mica, all form 1,597 2,063 8 India l 5623 China 398; Malaysia 84. 
Phosphates, cru lle 16,149 9,528 -. Christmas Island 8,276; India 550; 
China 450. 
igments, mineral: Iron oxides and 
ydroxides, processed 2,343 3,011 224 TOM Germany 1,279; Japan 664; 
Precious and semiprecious stones other 
than diamond: 
Natura! value, thousands. .. $17,721 $9,269 $127 Hong Kong $2,248; France $2,047; 
Switzerland $1,4 
Synthetic do- 3102 $238 15 U.S.S.R. $123; Thailand $74. 
Salt and brine- ________________ 150,472 43,161 99 A 20,880; Thailand 9,780; 
Israel 4, 235 
Sodium compounds, n.e.s.: 
Carbonate, manufactured... 10,459 11,260 3 Kenya 8,150; Malaysia 2,592. 
Sulfate, manufactured* _________ 14,788 6,102 182 Taiwan 2, 800; China 2,026; India 600. 
Stone, sand and gravel: 
ension stone 6,691 64,145 125 1taly 41,504; Portugal 6,908; China 
Dolomite, chiefly refractory- grade 6,047 4,211 __ Thailand 8,870. 
Gravel and rock uz 730,221 798,738 223 Malaysia 795,025; Thailand 1,424. 
Limestone other than dimension 41,434 68,935 — Japan 39,214; Malaysia 29, 591. 
goan and quar F 1,995 1,198 ncs Thailand 648; Ja span 321 China l 100. 
$ d other metal-bearing ----— 1,324,077 1,462,493 3,167 Malaysia 1, 455, T 
Elemental: T 
Crude including native and by- 
product 77... FUN 69 84 4 1 59: Malaysia 12. 
Colloidal, precipitated, sublimed 159 281 229 pan 22. 
Talc, steatite, soapstone, pyrophyllite 8,119 8,382 209 China 6,237; . of Korea 722, 
Australia 3 
Other: 
B coc ee eee 63,513 36,372 57 West Germany 33,545; Malaysia 
1,475; Mozambique 558. 
Slag and dross, not metal- bearing 1,163 11,865 1 Japan 11 600. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon b ano ERUIT, natural 2, 959 2,710 281 Japan 2,130. 
er ee ey See Ec eet ee 5,597 6,408 377 Malaysia 3,907; Japan 683 
rf including briquets __ __ 2,163 1,945 1,175 Japan 274; Aust 178. 
Cole ats semicokee „ 12, 307 120 14 "Germa 8, Tv PS 5,563; West 
rman 
Peat including briquets and litter 9 702 NA d 
Petroleum: 
Crude.. thousand 42-gallon barrela. .. 227,895 238,420 — Saudi ey 5 785; Malaysia 40,632; 
uwait 
Refinery products... do... 69,958 57,116 6,994 Bahrain 7 139; Saudi Arabia 5,221; 
Malaysia 4, 171. 
FRevised. NA Not available. 
1Table prepared by Audrey D. Wilkes. 
Unreported quantity valued at $28,000 
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SRI LANKA*° 


Sri Lanka’s major mineral products were 
heavy-mineral beach sands, gem stones, and 
graphite. Apatite, cement, several clay min- 
erals, feldspar, limestone, mica, and salt 
also were produced mostly for local con- 
sumption. A copper-iron deposit was discov- 
ered at Seruwila on the east coast, but it has 
not been exploited. Mining and quarrying 
accounted for 2% of real GDP in 1984 and 
showed a real growth of 1.5%. Projected 
growth for the mining sector during 1985-89 
was 4.3%.31 

The mineral industry accounted for only 
a few percent of total export value, most of 
which was from gems and a surplus of some 
refinery products. Sri Lanka’s main miner- 
al product imports were crude oil, fertiliz- 
ers, and metal semimanufactures. 

The mining, processing, and export of 
minerals from Sri Lanka was mainly under 
the control of the Government. The major 
exception was the cottage-industry-oriented 
gem stone sector. 

Economic growth was hindered by violent 
clashes between Tamil insurgents and Gov- 
ernment security forces during 1985. This 
ethnic conflict between the Sinhalese ma- 
jority and the Tamil minority adversely 
affected tourism and investment. Cement 
and salt production in particular were also 
adversely affected by the situation. 


COMMODITY REVIEW 


The Ceylon Mineral Sands Corp. was able 
to make at least one shipment of over 30,000 
tons of ilmenite concentrate from its Pul- 
moddai plant on the northeast coast.*? Ter- 
rorist activity in the area has damaged the 
transportation system severely hindering 
mineral shipments. 

Lanka Cement Corp. finished expansion 
of its Kankesanturai cement plant, report- 
edly bringing production capacity to 3,200 
tons per day. 

The Geological Survey Department has 
discoverod a major deposit of high-grade 
kaolin at Meetiyagoda in the South West- 
ern District. Preliminary estimates indicat- 
ed 350,000 tons of minable kaolin, sufficient 


for at least 60 years of supply at present 
consumption. Sri Lanka's Ceylon Ceramic 
Corp. had practically exhausted its Borales- 
gamuwa kaolin deposit.** 

Sri Lanka State Fertilizer Manufacturing 
Corp. has again closed its 310,000-ton-per- 
year urea plant at Sapugaskanda after a 3- 
month closing in early 1984. The $192 mil- 
lion plant started trial production in early 
1981 and was the country's largest industri- 
al investment at the time. It has suffered 
heavy losses since it opened. The high cost 
of naphtha feedstock has made it cheaper to 
import urea. Production had only been a 
small fraction of its capacity during most of 
the year. 

The State Mining and Mineral Develop- 
ment Corp. (SMMDO) and Moriroku Co. 
Ltd. of Tokyo were discussing plans to set 
up a graphite mining operation. Two aban- 
doned graphite mines at Pussehena and 
Siyambalptiya would be rehabilitated at a 
cost of $54 million. The Japanese company 
would pay for the project and buy the entire 
output of the mines. SMMDC would supply 
the resources. 

By April, Phoenix Offshore Petroleum 
Corp. of Canada was the only remaining 
company of a group of international ex- 
ploration companies working offshore Sri 
Lanka. The Canadian survey vessel Bernier 
had completed a seismic survey in 1984 and 
data processing was completed in 19865. 
Phoenix Offshore Petroleum concessions 
were blocks 9 and Deepwater 1 off the west 
coast. 

Ceylon Petroleum Corp. (CPC), the Gov- 
ernment-owned oil company, was making 
plans to offer further incentives to oil com- 
panies to increase exploration. In particu- 
lar, CPC planned to assure that the explora- 
tion company would be able to recover its 
capital cost of exploration during the first 5 
years of production. Under previous con- 
tracts, cost recovery could have taken dec- 
ades. Other incentives would protect the 
exploration company from declining oil 
prices and would change the conditions of 
sale for the company's profit oil.** 
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Table 15.—Sri Lanka: Exports and reexports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1984 
Commodity 1983 1984 United 


States Other (principal) 
METALS 
Iron and steel: 
Iron ore and concentrate: 
Excluding roasted pyrite. — — — — — 20,279 8,698 -- Japan 5,430; Netherlands 3,000. 
Pyrite, roasted... -- ------- 11,190 96,066 e n 45, 316; wo 25, 000; 
Metal, scrap- - - - --- ---—----—— 1,600 11,000 —— India 5, 500: Republic of Korea 5,500. 
Lead: Metal including alloys, all forms 55 128 — India 110. 
INDUSTRIAL MINERALS 
Diamond: 
Gem, not set or st 
Ta thousands iam $24,227 $2,861 Japan $11, ari ; Hong Kong $2,698; 
ingapore $ 
Industrial stones do... = $3,518 $3 Belgi n Luxembourg $3445 
Graphite, natural |... 4,223 1,215 1.014 vate teo F ingooi l, 1,870; Japan 1,798; 
Mica: Crude including splittings and 
waste E 353555 1,043 631 — All to Japan. 


Precious and semiprecious stones other 
than diamond: 


Natural! value, thousands 339,813 m 
Synthetic |... 2... 2. do- 318 $7 $2 Hong Bone nok, 25 000 $3; West 5 
Salt and br ine 86, 150 37,153 ne 000; Maldives 8, 
1 3, 500. 
Stone, sand and gravel: 
Dimension Mone: Crude and partly 
worked _________________ 502 121 E sapan TT. 
Dolomite, c cme Tecra refractory- grade 101 100 —— All to Indonesia 
Gravel and crushed rock 3) 801 n Maldives 
Limestone other than di dimension = 225 m All to Maldives. 
5 See eee metal- bearing 2, 504 17, 007 ee s Brasil 15,000; Maldives 775; Malaysia 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Nonbunker 
Liquefied petroleum gas 
value, thousands $12 $3 oats All to Maldives 
Gasoline 4 on barrels_ _ 961 16,796 _~. Bangladesh 10, 608; Maldives 6,188. 
Kerosene and jet fuel do- 222 221 — All to) Maldives. 
te fuel oil do____ 656 201 SEM 
Residual ft eloil______ 5 4701616 644.182 os Banglade yia 211 441; Si 
uel oil 8 : i Lc 2A 1; re 
4,565; Hong Kong 1 d 046 
Bunker: 
Gasoline . do____ ies 1,624 
Jet fuel! do- 593,817 700,234 
3 fuel oil _____ do____ 283,786 387,965 
Lubricantss — do— 9,786 8,393 
Residual fuel oil do____ 1,317,668 2, 090, 114 


iTable prepared by Audrey D. Wilkes. 
3Less than 1/2 unit. 


Table 16.—Sri Lanka: Imports of selected mineral commodities? 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodity 1983 1984 
| s Other (principal) 
METALS 
Aluminum: Metal including alloys, all 
forme moro 2,444 2,680 1 1 da 558; India 393; 
a 
Copper: Metal including alloys, all forms 1,495 2,198 "S 9185 jn n 79. Rep ublic of South Africa 
ndia 


See footnotes at end of table. 
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Table 16.—Sri Lanka: Imports of selected mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: Metal: 
Ferroalloyynhnss 


Steel, primary forms 
Semimanufacture .. 


Lead: 
Ore and concentrate 
value, thousands 
Metal including alloys, all forms _ __— 


Manganese: 
Ore and concentrate: Metallurgical- 


Mercury) 76- d flasks. _ 
f ³˙¹wiA ( 
Tin: 
Ore and concentrate 
Metal including alloys, all forms ..... 


Titanium: Oxides. - - - - - -------—- 
Tungsten: Metal including alloys, all 


Metal including alloys, all form 


INDUSTRIAL MINERALS 


Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, 
éte ATTE a a a 
Artificial: Corundum -—-------- 
Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands 

Grinding and polishing wheels and 

z 


Asbestos, cru dle 


Clays, cru dee 


Diamond: 
Gem, not set or pen 
ue, thousands 


Industrial stones do. ... 
Diatomite and other infusorial earth _ _ _ 
Fertilizer materials: 

Crude, n. ess 

Manufactured: 


Unspecified and mixed -- 
Gypsum and plastern _ 


N compounds: Magnesite, crude 


“Crude including splittings and waste _ 
oe including agglomerated split- 
ns- 
nen mineral: Iron oxides and hy- 
roxides, p 


See footnotes at end of table. 


1983 


2,809 
1,243 
68 
220,996 
320 
3,973 


$21 


1,651 
14,407 


71 
34.680 


31.065 
16,314 


26,751 
15,007 


1,004 
16 
NA 
121 


1984 


292 


6,564 
305,779 
1,269 


1,342 


1,417 
211 


113 
110,830 


26,479 
65,448 


22,024 
1,086 


281 
6 
2 

641 


United 
States 


Sources, 1984 
Other (principal) 


Norway 111; United Kingdon 90; 
Belgium-Luxembourg ; 

Austria 5,850; Japan 306; China 299. 

Japan 152, 932; Zimbabwe 55, 540; Re- 
public of South Africa 40, 778. 


All from United Kingdom. 
Australia 816; United Kingdom 186; 
Japan 102. 


Singapore 1,291. 
Japan 206; India 128; Singapore 60. 
Mainly from China. 


NA. 


All from Singapore. 
United dom 67 2; Japan 171; Re- 
ublic of South Africa 147. 
Belgium-Luxembourg 76; West Ger- 
many 30; Australia 28. 


Mainly from Sweden. 


West Germany 202; ape 
embourg 1 „United Kin 
189 250; Australia 246; 


um-Lux- 
nd 73. 


China 10. 
All from India. 


Hong Kong $2. 


India 11; United 
Canada 4,636; Repub 
Africa 261. 
India 56. 
Japan 190,807; Kenya 40,599; 
S.S.R. 21,785. 


Belgium-Luxembourg 190; United 
ingdom 84. 
Republic of Korea 1,054; Thailand 
; United Kingdom 695. 


dom 7; China 6. 
ic of South 


Switzerland $1,547; Belgium- 
Luxembourg $998; Guyana $509. 

All from Belgium-Luxembourg. 

Thailand 3,144; Singapore 217. 


Republic of South Africa 5. 


United Kingdom 58; Netherlands 29. 
sapan 40,289; Kuwait 21,703; Poland 


8,566. 

Jordan 20,500; t 3,000. 
Canada 37,250; West Germany 

ja 2,063; Singa re 11,015. 

16, 662; Net therlands 5,264. 

ind 5, 792: United Kingdom 534; 

West Germany 522. 
Austria 258. 


All from United Kingdom. 
NA. 


West Germany 357; Netherlands 142; 
India 74. 
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Table 16.—Sri Lanka: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1984 
Commodit 1983 1984 
i od Other (principal) 
INDUSTRIAL MINERALS —Continued 
Precious and semiprecious stones other 
than diamond: 
Natural! value, thousands $75 $23 $11 West Germany $7. 
Synthetic do- $16 $22 $3 Thailand $15. 
Sodium compounds, n.e.s.: Carbonate, 
manufactured 4,013 1.498 "T France 515; Poland 327; West Ger- 
many 242. 
Stone, sand and gravel __________~_ 1,287 2,817 29 India 1,426; United Kingdom 864; 
Italy 150. 
Sulfur: 
Elemental, all form 568 1,215 4 Singapore 558; Republic of Korea 398. 
Sulfuric acid |. -----------—--- 468 825 2 Singapore 845; Netherlands 72; West 
Talc, steatite, soapstone, pyrophyllite _ _ 703 1,310 2 China 74250 India 457; Norway 60. 
MINERAL FUELS AND RELATED 
MATERIALS | 
Carbon black |... 2,385 2,944 19 Australia 1,524; Thailand 878; West 
Germany 133. 
Coal, all grades including briquets 48,839 470 2 Thailand 450. 
Coke and semicoke______________ 1,231 1,622 1 West Germany 555; Belgium- 
Luxembourg 515; Singapore 150. 
Petroleum: 
Crude 
thousand 42-gallon barrels. _ (3) 14,158 iis Saudi Arabia 10,400; Iran 1,858; 
Malaysia 955. 
Refinery products: 
Liquefied petroleum gas 
42-gallon barrels.. _ ($) 35,484 12 Singapor A 20,961; Thailand 7,378; 
ugoslavia 6, 948. 
Gasoline do- 123, 888 4,250 (5) Ausu aiis 8 848; Netherlands 791; 
China 4 
Mineral jelly and wax do... 1,658 4,525 55 China 2, 534. E re 1,023. 
Kerosene and jet fuel_ _ do 540,322 106,997 395 Singapore 55, 149; 51, 383. 
Distillate fuel oil do- 2, 07 6, 140 1.086, 206 HA Sga pore 9054 413; Chine 145, Sä 
Lubricants |... do... 14,7 18, 515 378 as ne 29; France 3, 
18 2.968. 
Residual fuel oil 
value, thousands e $1 $1 
Bitumen and other residues 
42-gallon barrels. _ e 18 — Japan 12. 
Bituminous mixtures. do- 194 297 61 Singapore 133; United Kingdom 97. 
Unspecified ________ do- 180,176 eu 
NA Not available. 
Table prepared by Audrey D. Wilkes. 
Wnreported quantity valued at $6,000. 
*Unreported quantity valued at $300,579,000. 
*Unreported quantity valued at $650,000. 
5Less than 1/2 unit. 
VIETNAMS 


Vietnam produced several minerals for 
its own consumption and a few in sufficient 
quantity to allow for small exports. Coal 
and tin were almost certainly its only eco- 
nomically important mineral exports. Most 
important to the country’s economy were 
the clays for brick and tile production and 
limestone, gypsum, and clays for the ex- 
panding cement industry. Also, phosphate 
fertilizer was produced for domestic con- 
sumption, but its output has not reached 
levels obtained in the 1970’s before the Lao 


Cai apatite mine was destroyed during the 
Chinese-Vietnamese border dispute in 
March 1979. A small amount of domestic 
natural gas was used to power gas-turbine 
generators in the Hanoi area. Peat was 
being exploited initially on a very limited 
scale in the southern part of the country 
around Ho Chi Minh City. 

Of great potential importance to the en- 
tire economy was the December report that 
the first production of crude oil had begun 
from the No. 1 offshore platform southeast 
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of Dong Nai Province. The new oilfield has 
been named Bach Ho (White Tiger). Viet- 
nam has had to import all of its petroleum 
needs at considerable cost in foreign ex- 
change and Soviet dependency. Early re- 
ports gave estimates of huge reserves but 
these have been tempered considerably in 
later months. Exploration was really in its 
early stages in the offshore area and a 
better picture of the recoverable reserves 
will be available as more wells are drilled 
and tested. The U.S.S.R. was furnishing the 
financing and technical expertise needed 
for the rapid development. 

In the 10 years since the unification of the 
country, the Government has been con- 
ducting a systematic exploration and map- 
ping program in the area formerly known 
as South Vietnam. Some of the results of its 
program are as follows: 

1. A 1:500,000-scale geologic map was 
completed and tied into the existing north- 
ern Vietnam map. The map was accompa- 
nied by sections on mineralogy, quaternary 
deposits, tectonic data, and aerial photos. 

2. A national geologic map on the 
1:200,000 scale was begun in 1977. By year- 
end 1985, one-fourth of the South had been 
completed and one-half of the remaining 
territory was under way. 

3. A 1:500,000 scale geohydrologic map 
was completed in 1984 and linked to the 
unified map of the country. 

4. Work was under way on a 1:200,000- 
scale geohydrologic-engineering geology 
map of the Mekong Delta, eastern Nam Bo, 
and selected parts of the Central Highlands. 

5. An aerial geophysical survey was under 
way over regions that have special mineral 
prospects. 

6. A program of geologic-geophysics sur- 
veys was being conducted to promote oil and 
gas prospecting in the Mekong Delta and 
the southern Continental Shelf. 

As a result of the above general survey 
activity, a number of mineral deposits have 
been reevaluated or discovered. The old Mo 
Duc iron mine and the Bong Mieu lode gold 
mine have been reevaluated. The discov- 
eries included at least 15 peat and lignite 
deposits in 7 Provinces; heavy mineral 
sands along the coastal areas; bauxite in 4 
Provinces; tin and tungsten prospects in 
Tra My, Ma Ty-Du Long, and Me Pu (all 
unlocated) molybdenite and uranium in 
several locations; pyrite at Nam Dong, Binh 
Tri Thien Province; clay deposits of ceramic 
quality in Nghia Binh, Lam Dong, and Song 
Be Provinces; and à number of locations 
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containing bentonite, brick clay, diatomite, 
graphite, limestone, phosphorite, or zircon. 

These mapping and exploration achieve- 
ments will continue to be an important 
basis for determining the direction of inves- 
tigations and development of mines in the 
southern region of Vietnam.*¢ 

The following production plans were 
announced by the National Assembly for 
1986: coal to increase 11%; fertilizers of all 
types, 6%; steel, 2.6%; and natural gas, 
crude oil, and construction materials, an 
undisclosed amount. 


COMMODITY REVIEW 


Metals.—Bauxite.—Mining of 45% alumi- 
num oxide content bauxite was being car- 
ried on for such uses as abrasives, medicinal 
aluminum, and alum for the domestic water 
supply system. The Hai Duong factory was 
supplied by mines in Lo Son and Mieu, 
probably in Hai Hung Province. Five north- 
ern bauxite deposits were discovered by 
Government geologists but were described 
as difficult to mine and smelt and not of 
high quality. 

Iron Ore.—All three major types of iron 
ore were being produced in Vietnam, but on 
a very limited scale. Limonite and magne- 
tite were produced at Linh Nhan, Tai Cau, 
and Tien Bo Mines. The ore supplied the 
needs of the Thai Nyugen iron and steel 
complex during its early years of operation 
but limited reserves at these mines were 
apparently depleted. Larger hematite re- 
serves were available at the Quy Xa Mine 
on the west side of the Red River. Current- 
ly, the largest mine was Thach Khe iron 
mine in Thach Ha District of Nghe Tinh 
Province. This was a blind deposit that was 
discovered using modern geophysical sur- 
vey methods. The quality and quantity of 
reserves at Thach Khe reportedly were 
sufficient for the Government to begin plan- 
ning to mine and refine the ore on a large 
scale." The mine was also favorably situat- 
ed along water and land transportation 
routes. 

In addition to the active mines, nine ore 
deposits in seven Provinces have been dis- 
covered and are in various stages of explora- 
tion, evaluation, or development. 

Government officials were interested in 
setting up a DRl project and have been 
discussing technology with Indian officials. 
A Vietnamese delegation was to visit the 
Kothagudem DRI plant in Andhra Pradesh, 
India, and samples of Vietnamese iron ore 
were to be tested for suitability. 
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Industrial Minerals.—Cement.—Capacity 
of the cement industry has been expanded 
from 1.0 million tons in mid-1981 to at least 
3.2 million tons in January 1984. The capac- 
ity was distributed as follows: Bim Son, 1.2 
million tons; Huang Thach, 1.0 million tons; 
Haiphong, 500,000 tons; Ha Tien, 300,000 
tons; and 53 cupola furnace minicement 
plants, 200,000 tons. Despite the impressive 
increase, the industry was still encumbered 
by problems that combined to limit the 
output. The Vietnamese press has admitted 
to the following causes of lower than ex- 
pected production: lack of coordination in 
operating the plants; erratic or uncertain 
availability of raw materials, suppliers, and 
electricity; and inadequate transportation. 

The result of the problems was evident in 
the Government’s production plan for the 
Bim Son plant. Workers were urged to raise 
production to 160,000 tons in the second 
quarter of 1985. The first kiln began oper- 
ating in late 1981 and the second kiln in 
1984 and yet a ceremony celebrating the 
plant’s first 1 million tons of cement was 
held in March 1985. 

Moving finished cement on the crowded, 
low-capacity railroad and highways has 
been a constant problem. Inadequate capac- 
ity of the bagging machines was a bottle- 
neck at the Haiphong and Bim Son plants. 
The Ministry of Construction was trying to 
promote the use of more bulk cement by 
high-volume users. This would allow an 
increase in capacity utilization. During 
1985, only 2% of production was used in 
bulk form. 

Construction of a new production line at 
the Ha Tien cement plant was apparently 
delayed or proceeding at a very slow pace. 
The 1-million-ton-per-year expansion was 
originally scheduled for completion in 1981. 
Completion was recently rescheduled for 
the end of this decade. 

Construction Materials.—To complement 
recent gains in cement capacity, the con- 
struction materials industry has also been 
involved in a vigorous expansion program 
for the last several years. According to the 
Vietnamese press, 943 construction materi- 
al producing installations were to be oper- 
ating by yearend 1985. They include 57 
cement plants, 4 with rotary kilns; 423 brick 
and tile plants with an aggregate annual 
capacity of 5.3 billion units; 114 stone quar- 
ries; 59 lime and/or limestone production 
installations having a lime capacity of 1.1 
million tons; 30 sand and gravel pits; 7 
precast concrete plants; 15 sawmills; and 
238 facilities for other construction materi- 


MINERALS YEARBOOK, 1985 


als such as sanitary porcelain, glass, fasten- 
ers, doors, windows, and roofing material. 

Despite the impressive capacity, the oper- 
ational, technical, and transport problems 
limited output to one-half capacity, ac- 
cording to the Government. 

Production of brick was 2.5 billion in 1983 
and 3.1 billion in 1984. The 1985 goal was 
2.7 billion or roughly 6 million tons of 
finished brick. Firing of the bricks required 
1.2 million tons of low-grade coal. Other 
1985 plans included production of 7.2 mil- 
lion cubic meters of construction stone, 416 
tons of sanitary porcelain, 900 tons of con- 
struction glass, and 220,000 cubic meters of 
precast concrete. A total of 93,800 workers 
were employed in the construction materi- 
als sector, and an additional 161,000 were 
employed in small industry and crafts re- 
lated to the construction sector. 

The main constraints to the industry 
were failure to achieve homogenous equilib- 
rium among various sectors in producing, 
circulating, and distributing construction 
materials, shortages of electricity and coal, 
transportation and communication inade- 
quacies, and serious shortages of spare 
parts. Quality control problems and the 
illicit brick manufacturing for sale on the 
free market were additional constraints 
faced by the construction materials sector. 

Fertilizer Materials.— The Government 
has continued to put priority on the devel- 
opment of the fertilizer industry. The pri- 
mary goal was to reduce foreign exchange 
expenditures on fertilizer materials and to 
eventually become self-sufficient in phos- 
phate fertilizer and later in nitrogen. In the 
1970’s, apatite from Lao Cai Mine was one 
of the country’s most important mineral 
exports. Since the mining facility’s destruc- 
tion in 1979 during a border conflict with 
China, rebuilding the mining facility has 
been slow. Several improvements including 
new facilities have been completed or start- 
ed in 1985. 

Several facilities roast phosp..ate for di- 
rect application to crops. The process is 
simple and inexpensive compared with su- 
perphosphate production and yields a prod- 
uct useful to several major crops. In order to 
coordinate production, distribution, and 
use, the General Department of Chemicals 
created Roasted Phosphate Fertilizer Enter- 
prise No. 1. The new enterprise included at 
least the major facilities of Van Dien phos- 
phate fertilizer plant, Ninh Binh phosphate 
fertilizer plant, and the Thanh Hoa serpen- 
tine mine. 
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Single superphosphate (SSP) capacity re- 
portedly has been increased at Lam Thao 
SSP plant from 36,000 to 55,000 tons of 
phosphorus pentoxide per year with the 
completion of a second production unit. The 
U.S.S.R. provided assistance for the project. 
Several management and policy changes 
were made during 1985 to increase produc- 
tion and efficiency at the Lao Cai apatite 
mine. Repairs of machinery and electrical 
equipment were contracted out, increasing 
the quality of work and decreasing the time 
needed for repairs. Capital construction 
projects were contracted out also. Salaries 
were paid on the basis of output for a 
number of mining tasks. These changes 
have resulted in an increase in labor pro- 
ductivity and ore output. Loading produc- 
tivity at the Lang Giang railroad station 
increased from 20 to 27 ore cars per day. 

A further development at Lao Cai was 
groundbreaking for an apatite ore sorting 
plant to be built with Soviet assistance. The 
new piant is one of the key projects under 
the 1986-90 Government Development Plan. 
It is to be designed for a capacity of 760,000 
tons per year of apatite. This is probably 
some type of concentration plant. The Lao 
Cai ore comprises four grades with the 
lower two grades not being fully utilized. 
Mine officials have been seeking a way of 
upgrading the low-grade material for years. 

Exploration for additional deposits of 
phosphorus minerals has been under way 
for several years. The Vietnamese press 
reported the discovery of a number of new 
deposits and better delineation of some of 
the known deposits outside the Lao Cai 
area. The Lao Cai Mine produced apatite 
but the new deposits are referred to as 
phosphorite and "new type raw material.. 
Several locations were mentioned including 
Nhu Xuan and Do Luong in Nghe Tinh 
Province with tens of millions of tons, Ha 
Son Binh with 3 million tons, and at least 
four other districts with six deposits of 
100,000 to 300,000 tons each. Reserves were 
calculated using a 10% phosphorus pentox- 
ide content cutoff. Several of these deposits 
were being exploited locally on a small 
scale. Nghe Tinh Province was producing at 
an annual rate of 5,000 to 8,000 tons; Thanh 
Hao Province, 6,000 tons; and Cao Bang 
Province, 2,500 tons. Phosphorite produc- 
tion in 1984 was estimated at 25,000 tons. 
This material was ground as fine as avail- 
able equipment permitted and applied di- 
rectly to the soil. 

Mineral Sands.—Vietnamese scientists 
apparently have been using heavy mineral 
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sands from the beach between Mon Cay and 
Phan Thiet in Thuan Hai Province for 
several years. No details were available on 
how the titanium minerals were used, but 
the zircon was separated and used for high- 
quality ceramics and porcelain. Zircon nor- 
mally has been imported at high costs, but 
test runs of 90%-pure domestic zircon re- 
portedly gave excellent results on a 35,000- 
tile test batch at the Thanh Thanh plant. 
As a result, the Ministry of Construction 
recommended that a commercial zircon ex- 
traction plant be built.** 

Mineral Fuels.—Coal.—The Govern- 
ment’s 1980 coal target of 10 million tons 
has been plagued with problems at all levels 
from workers food and housing to the high- 
est planning and policy groups. Several 
methods have been tried to improve produc- 
tion, but it has stayed at 5 million tons 
despite opening some new high-capacity 
mines. In 1985, however, there appeared to 
be a moderate turnaround as several new 
policy changes were apparently effective in 
improving worker morale and incentives. 
One of the major changes was gradually 
decentralizing mine management—each 
coal mine manager eventually becoming 
responsible for production and costs. Mine 
managers were authorized to reorganize 
their staff by reassigning personnel at all 
levels from mine workers to deputy chiefs.“ 

With local management control, several 
major mines reported improvements in pro- 
duction and operations. These included the 
Coc 6, Deo Nai, Ha Tu, Coc Sau, and Thong 
Nhat Mines. At Coc Sau Mine, the manager 
reorganized the operation and determined 
that 4.4 million cubic meters of overburden 
and the 1985 production goal of 1.4 million 
tons of coal could be reached while reducing 
the staff from 3,500 to 3,000. The surplus 
workers were reassigned to more productive 
work. Álso, mine management redesigned 
the coal sorting plant resulting in consid- 
erably higher capacity. By November, the 
mine was expected to exceed its annual goal 
by 75,000 tons.“! 

The Hon Gai to Lo Phang railroad line 
was completed at yearend. The line will be 
used to ship coal from mines in the Hon Gai 


area. 

Because of high freight costs from anthra- 
cite mines in the North to population cen- 
ters in the South, the Government has been 
looking for local energy sources for residen- 
tial and industrial use. Following a survey 
of peat and lignite deposits, measured peat 
resources for 10 million tons were delineat- 
ed. Several of the peat deposits were being 
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exploited for local consumption, mostly for 
fuel, after drying or processing into beehive 
briquets. An additional 90 million tons of 
inferred reserves was discovered, mostly in 
the Nam Bo Delta area. Peat production 
was estimated to be 50,000 tons, and coal 
output was 10,000 to 15,000 tons from the 
Ngoc Kinh Mine, the South’s only coal 
mine. Plans were to produce 200,000 to 
250,000 tons of peat and coal annually, 
including 30,000 tons from Ngoc Kinh Mine. 

Oil and Natural Gas.—There was consid- 
erable activity in Vietnam’s fledgling oil 
industry. Additional exploration wells were 
completed during the year, most wells re- 
portedly striking oil. Installation of the No. 
1 drilling platform was completed in May at 
the offshore Bach Ho (White Tiger) Oilfield 
about 120 kilometers southeast of the Vung 
Tau petroleum exploration support base. 
The first production well was spudded in 
late June from the platform. Commercial 
production of oil was believed to have begun 
by yearend. Because no pipelines have been 
layed to shore yet, production will be limit- 
ed to the offshore platform-to-tanker load- 
ing capacity. In September, the No. 2 drill- 
ing platform was installed and the first leg 
of the No. 3 platform was assembled. 

The U.S.S.R. announced that it would 
quadruple its investment in the oil sector 
during the 1986-90 5-year plan, compared 
with the 1981-85 plan. Plans were being 
made at yearend for a 6-million-ton-per- 
year refinery to be built along the road 
between Vung Tau and Ho Chi Minh City. 


1By Gordon L. Kinney, physical scientist, Division of 
International Minerals. 

The New Nation (Dhaka). June 9, 1985, p. 3. 

"Tbe Bangladesh fiscal year begins July 1 of the year 


stated 
‘US. Dhaka, Bangladesh. State Dep. Airgram 
A-01, Feb. 2, 1 T T. 
5Metal Bulletin (London). No. 7026, Oct. 8, 1985, p. 33. 
Petroleum News. V. 16, No. 10, Jan. 1986, p. 9. 
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Gordon L. Kinney, ph scientist, Division of 
International Mine rals. dn 
* Expenditure supplied in U.S. dollars. 
Kuala Belait BORNEO Bulletin in English. Dec. 28, 


Ahe Nation Review (Bangkok). Feb. 5, 1985, p. 5. 

12By Travis od Luer, physical scientist, Division of 
International Min 

By E. Chin, aisaka scientist, Division of Internation- 


P ur E. Chin, , physical scientist, Division of Internation- 
18By Gordon L. Kinney, physical scientist, Division of 
ru ey 
„ VIENTIANE MAI in Lao. Feb. 12, 1986, 


P: Vientiane PASASON in Lao. July 24, 1985, p. 2. 


18By John C. Wu, economist, Division of Internatıonal 

e eoa ur e (Ulaanbaatar). Jan. 7, 1986. 

21Values have been 1 from Mongolian tugriks 
) at the rate of 1 36 1. 


= US$ 
Bulletin (London). No. 7044, Dec. 10, 1985, p. 15. 
Tcp i amd 
n ney, scientist, on 
International Minerals. 
serene) Fress Digest. V: 80, No. 11, Mar 17, deep 
ee 9 
BEN 
STPetroleum News. V. 16, No. 10, Jan. 1986, p. 57. | 
33By E. Chin, physical scientist, Division of Internation- 


al Minerals. 
39 Where ues have been converted from 
Singapore collars ny 0 US. dollars et the rate ot 


Sey Geran I L. Kinney, physical scientist, Division of 


33 rals. 


310.8. Department of State, U.S. Embessy, Colombo; i 
Lanka. Economic Trends pn 
for the United States. Oct. 1985. 

33Metric tons (2,204.6 5 = used throughout this 


re 

Em Journal (London). Oct. 18, 1985, p. 311. 

Petroleum News V. 16, No. 10, Jan. 1986, p. 63. 

35By Gordon L. Kinney, physical scientist, Division of 
International Minerals. 

AP CHI HOAT DONG KHOA HOC in Vietnamese 
(Hanoi). July 1985, pp. 1-4. 

S"Linh, H. (Iron ore.) QUAN DOI NHAN DAN in 

Vietnamese (Hanoi), Dec. 10, 1984, p. 3. 

35Joint Publications Research, Service South East Asia. 


rar CHI HOAT BONG’ KHO, 
TAP CHI HOAT NG OA HOC in Vietnamese 
(Hanoi). uz 1985, pp. 27-89 
39Tieu P. H. (Phos hate, ‘a Source of Mineral Fertilizer 
for Farm Fields.) U 


DOI NHAN DAN in Vietnamese 
(Hanoi), Oct. 20, 1985, p. 2. 
a SHAN DAN in Vietnamese (Hanoi). Nov. 28, 1985, 
p. 3. 
41 . Nov. 12, 1985, p. 1. 


Table 17.—Vietnam: Apparent exports of mineral commodities: 
(Metric tons unlees otherwise specified) 


Commodity 1983 1984" Principal destinations, 1984 
Aluminum: Metal including alloys, all forms 1 374 Hong Kong 371. 
Chromium: Ore and concentrate = 6,277 All to Ja 
Coal: Anthracite and bituminous . s 110,366 387 en 1 811; France Ss 
Copper: Metal including alloys, all form 1,417 4043 Hong ong 8,929; Singapore 100. 
Fertilizer materials: Manufactured, nitrogenous . AEN 16 All to Malaysia. 
Iron and steel: Metal, cra ghz; 12,091 2,355 Hong Kong 2,821. 
Mica: Crude including splittings and waste EN 20 All to Japan. 
Salt and brine _-——-—----------------——- 603 3,524 Singapore 2,200; Hong Kong 1,324. 
Silver: Metal including alloys, unwrought and 
partly wrought |... value, thousands $1 M 
Stone, sand and gravel: Dimension stone: 
Crude and partly worked... --- -------- 1,461 NA 
Work ec value, thousands. . $2 32 All to Singapore. 
PPreliminary. NA Not available. 


1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Vietnam, this table should not 


taken as a complete presentation of this count 
information and data published by the partner t 


's mineral trade. 
countries. 


These data have been compiled from United Nations 
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Table 18.—Vietnam: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


Semiman 
Gold: Metal including alloys, unwrought and 
| e a vn Meee OT troy ounces. . 


Universals, plates, sheet 
Hoop and strip --—--------------- 


Lead: 


Mercur) ._.___-- 76-pound flasks_ . 
Molybdenum: Metal including alloys, re forms 


Nickel: Metal including alloys, séinimanufectures 


Silver: Metal incl alloys, unwrought and 
pertly CCC troy ounces. . 
Titanium: Oxide 
: Metal including alloys, all forms 
ograms_ _ 
Zinc: 

Metal including alloys: — | |. 
Unwrought _ i P11! PER 
Semimanufactures___ ___________ - 

Other: 
Oxides and hydroxides 
Base metals including alloys, all forms 8 
INDUSTRIAL MINERALS 
Abrasives, n. e. s.: 


Natural: naum emery, pumice, etc_ - _ _ _ 
eiui an 5 wheels and stones 


Cement 
Diamond: Gem, not set or strung, natural 

value, thousands. _ 
Diatomite and other infusorial earth |... 


Fe A ari related materials 
Fertilizer ma terials: Manufactured: 


L4 and | i 2 4 
Mica: Worked IAE agglomerated splittings . 
Pigmen 


Precious and s semiprecious stones other than 
diamond ___________ value, thousands 


See footnotes at end of table. 


1983 


1984 


Principal sources, 1984 


Japan 1,045. 

All from Japan 

Hong Kong 1; J 1; Japen 1. 
Japan 54. 

All from Japan. 

Japan 332; Hong Kong 30. 


ar Singapore 1,139; Hong 


dapan 996. Singapore 5,091. 
"n 419; Hong K ong 100; France 


Sweden 879; Japan 442. 

men 202; Japan 139; Hong Kong 
All from Japan. 

Singapore 201; Japan 99. 

All from Japan. 

Japan 501. 

All from Singapore. 


All from Japan. 
Sweden 9; Japan 6. 


All from Japan. 
Japan 20; Hong Kong 18. 


All from Japan. 
Japan 115; Hong Kong 75. 


All from Sweden. 
Hong Kong 25. 


All from Singapore. 
Mainly from Japan. 


Japan 30,386; Hong Kong 6,680. 


All from Japan. 


Japan 81; Hong Kong 24. 
Singapore 45,544. T 


Singapore 28,640. 
All from Singapore. 


All from Japan. 
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Table 18.—Vietnam: Apparent imports of mineral commodities! —Continued 
: (Metric tons unless otherwise specified) 
Commodity 1983 1984? Principal sources, 1984 


INDUSTRIAL MINERALS —Continued 


Pyrite, unroastůl]“mnm;nmnndnn ~~ _ 20,000 NA 
Sodium compounds, n.e.s.: 
Carbonate, natural and manufactured 1,140 3,393 France 1300; Singapore 740; Hong 
Sulfate, natural and manufactured 640 1,608 Ho Kong 1,170; Singapore 438. 
ane: sand and gravel: Dimension stone, worked NA 11 All from Italy. 
r: 
Elemental, all forme 3 9,515 Canada 8, 996; Singapore 500. 
77%%%ö»—öꝛ 8 7 124 Japan 122. 
Talc, steatite, soapstone, pyrophyllite 210 3 from Japan. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 1,254 898 Japan 610; Hong Kong 247. 
Coal: Anthracite and bituminounss ----—- 10,000 38,502 Australia 28,502; Indonesia 10,000. 
Coke and semicoke —_——--------------- 5,100 14,610 All from Japan. 
Petroleum refinery products: 
line. s onn 42-gallon barrels. — NA 857 All from Singapore. 
Mineral jelly and wan do- 9,680 7,893 Japan is Singapore 2,361; Hong 
ong 669. 
Kerosene and jet fue! do- 302 2,480 All from Hong Kong. 
Distillate fuel oil |... _- do... 121,605 323,309 Singapore 281. 
Lubricanets2s ~~ _- da- 146,487 61,712 Ital 15 gara 14,392; Hong 
ong 1,974. 
Bitumen and other residues do... 19,998 97,978 Singapore 94,039; Japan 3,939. 
Bituminous mixtures do 67 EN 


PPreliminary. NA Not available. 

Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by Vietnam, this table should not 
be taken as a competa presentation of this country mineral trade. These data have been compiled from United Nations 
information and data published by the partner countries. 

*Unreported quantity imported from France valued at $2,000. 

Excludes unreported quantity imported from France valued at $38,000. 

*Less than 1/2 unit. 
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AFGHANISTAN: 


The very modest-sized mineral industry 
of Afghanistan was burdened for another 
year with problems of internal strife oc- 
cassioned by the presence of Soviet armed 
forces. Despite this, production of the few 
traditional commodities continued, and the 
mineral industry moved to develop addi- 
tional mines and plants for both traditional 
and new products with considerable techni- 
cal and construction assistance from the 
U.S.S.R. 

Among the limited range of mineral com- 
modities for which production was reported, 
there were no startling changes between 
1984 and 1385. Production of both coal and 
natural gas advanced only slightly, despite 
substantially higher 5-year plan goals, and 
cement output was down marginally. Prob- 
ably the most significant development in 
1985 was the possibility that mine and/or 
smelter production of copper was initiated 
during the year. 

Afghanistan's trade in mineral commodi- 
ties has not been reported in detail for a 
number of years, but liquid petroleum 
products—chiefly aviation and motor vehi- 


cle fuels—have remained the dominant im- 
ports in terms of value, while natural gas 
remained the only significant mineral com- 
modity export, unless copper production 
and shipments were initiated. Presumably, 
limited exports of lapis lazuli have contin- 
ued; Afghanistan was long known as the 
principal world source of this ornamental 
and jewelry stone, but output fell drastical- 
ly at the time of the Soviet invasion. 

There have been persistent press reports 
of Soviet interest in developing reputedly 
high-grade chromite reserves in the Logar 
Valley near Herat. 

The $600 million Ainak copper mine, 
beneficiation plant, and smelter, under de- 
velopment for several years in Logar Prov- 
ince 12 kilometers south of Kabul, was 
reportedly completed during 1985,* but the 
precise meaning of "completed" had not 
been made evident. The facility, nominally 
an Afghan Government installation, was 
actually almost entirely financed and built 
by the U.S.S.R. with some Czechoslovak 
participation. Presumably, reporting on the 
project has been sparse because of tradi- 
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tional Soviet secrecy regarding their copper 
industry, for it was reported that most, if 
not all of the facility’s output, will be 
exported to the U.S.S.R. to assist in allevi- 
ating the country’s copper deficiencies. It 
was not clear if the report of completion 
applies to the mine and beneficiation plant 
only, or to the smelter as well. The oper- 
ation was founded on a reserve variously 
reported between 280 and 360 million tons 
of ore grading 0.7% to 1.5% copper, and was 
slated to produce between 114,000 and 
150,000 tons of concentrates annually, 
which were to be delivered by truck to the 
smelter in Kabul. Assuming that the con- 
centrates produced correspond in grade to 
those produced in Western countries, the 
smelter could produce between 25,000 and 
38,000 tons of copper per year, providing 
that there is no disruption in transport of 
concentrates or in power supply to the 
smelter. 

Development of the Hajigak iron ore 
deposits in the Hindu Kush Mountains 
about 100 kilometers northwest of Kabul 
apparently continued, but there was no 
evidence of commercial production through 
yearend 1985. Reserves have been estimated 
at 1.7 million tons of mixed hematite and 
magnetite ore averaging 62% iron. 

For unexplained reasons, reported 1985 
cement production was only 21% of the 
360, 000-ton- aggregate rated annual capacity 
of Afghanistan’s three plants. These include 
the 210,000-ton-per-year plant in the city of 
Herat reportedly completed in 1982, the 
120,000-ton-per-year Ghori plant, and the 
30,000-ton-per-year Jabel Saraj plant. It was 
originally intended that a major share of 
output from the Czechoslovak-built plant in 
Herat would be exported to the Soviet 
Union. 

Afghanistan's energy requirements in 
1985 were estimated at about 1 million tons 
of standard coal equivalent (SCE), slightly 
above the 990,000-ton SCE level reported by 
the United Nations for 1984; the estimate 
assumes that the Kabul copper smelter did 
not come on-stream. Of the 1984 total, 
domestically mined coal accounted for 17%, 
domestically produced natural gas for 26%, 
domestic hydroelectric power for 9%, and 
petroleum products, all imported save for a 
very small amount of natural gas conden- 
sate, for the remaining 48%. In terms of the 
actual level of total energy production, 
Afghanistan in theory could be self-suf- 
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ficient, with output totaling nearly four 
times consumption, but this output has 
been dominated by natural gas, produced 
largely for export to the Soviet Union, and 
obviously an unsatisfactory substitute for 
the liquid fuels required for the dominant 
forms of commercial transportation—air- 
craft and highway vehicles. Traditionally, 
of the country's total natural gas produc- 
tion, less than 10% has been used indigen- 
ously. 

Plans announced in 1983 for the construc- 
tion of an oil refinery at Angot, relatively 
near the country's limited (70 million bar- 
rels) oil reserve, have not been recently 
reported, and thus this project seemingly 
awaited more settled conditions. 

Coal production continued from tradi- 
tional mines—Karkar, Ishpushta, Darra-i- 
Suf, the latter apparently continuing to 
provide the bulk of total output. Total coal 
reserves of 500 million tons have been 
reported, including 100 million tons of high- 
grade proved reserves. Of the latter, 60 
million tons or more, including some coal 
suitable for coking, are at the Darra-i-Suf 
property. Ambitious plans to raise coal 
reserves to 2 million tons and coal produc- 
tion to 300,000 tons in the year 
March 21, 1983, clearly were not met. 

Natural gas production remained cen- 
tered in the Shibarghan area of northern 
Afghanistan, about 100 kilometers by pipe- 
line route from the Soviet border. Here the 
Gogerdak Field has been in production 
since the mid-1960's. Soviet exploration 
teams have undertaken considerable work 
in this field and in the relatively nearby 
Jorq-aduq and Khwaja Gasfields, with goals 
of expanding reserves to 35 trillion cubic 
feet, and raising annual production to about 
145,000 million cubic feet. 

Gas consumed within Afghanistan was 
used for power generation at the 34-mega- 
watt thermal plant near Mazar-e Sharif, 
about 88 kilometers from the gasfield, and 
at the nitrogen fertilizer plant in the same 
area. 

Soviet interests in Afghanistan's mineral 
potential were not restricted to chromite, 
copper, and natural gas. Investigations of 
deposits of barite, bauxite, beryl, emeralds, 
fluorspar, lead, lithium minerals, tantalum, 
uranium, and zinc have been noted, and in 
the case of uranium it was reported that 
limited amounts have been mined in the 
mountainous Lashkangah area near Kabul. 
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Table 1.—Other countries of the Near East: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 


Country and commodity 1981 1982 1983 1984P 1985* 
AFGHANISTAN? 
NOM c a AAA ³ A 8 €2,000 $2,000 2,000 000 
Cement, hydraulic? _._..______________ 77,000 rg, O00 T90, : 377,000 
Coal, bituminouns „ 1125, 000 145,000 165,000 170,000 180,000 
Gas, natural: 
Gross? |... 2 million cubic feet 799.000 795,000 100, 000 106, 000 111,000 
Marketed ________._______-- do... 188,745 185,744 90,016 95, 879 100, 000 
e , ß eR 3, 000 23,000 13,000 13,000 3,000 
Natural gas liquids 
thousand 42-gallon barrels. 1117 1117 1127 1117 120 
Nitrogen: N content of ammoniaa 39.010 8,000 *8.000 8,000 9,000 
Salt, rock 6,000 10,000 10,000 10,000 10,000 
BAHRAIN 
Aluminum metal: Primary, smelter . 141,000 170,960 171,700 177,300 2177, 600 
Gas, natural: 
Gros million cubic feet 122,000 130,507 139,325 145,152 $173,227 
ketod .— ee ee do- 78,059 91,873 96,321 130,000 133,000 
Natural gas liquids: 
tane. thousand 42-gallon barrels. _ 817 890 914 864 815 
Propanee do- . 1,028 986 996 1,010 930 
Naphtha do 1.170 1.139 1.209 1.251 1.165 
Gl! ³ðOm³ 8 do... 16,902 16,067 15,164 15,289 15,301 
Refinery ucts: 
C do... 11,173 10,068 4,993 *6,100 5,600 
Jet fuel wa 13,456 8,341 9,984 *12,500 11,500 
—X—— € PPAR: do- 2,617 2,676 1,096 *2,000 1,800 
Distillate fuel oil |... do... 25,210 19,515 16,848 *21,500 19,800 
Residual fuel oil .. do— 28, 648 19,866 16,344 “17,000 15,700 
Lubricants... _- MM 22 363 2,940 200 215 
dd A 8 do- 12,615 9,975 10,881 *12,100 11,100 
Refinery fuel and losses do... 2,177 1,584 1,822 *2,000 2,000 
Eee DL M ae do- 95, 978 72, 338 64,308 73,400 67,715 
Sulfur, byproduct of petrol um ,000 ,060 49,275 *54,000 49,000 
LEBANON? 
Cement, hydraulic thousand tona. 2,891 71,700 1,500 1,250 1,000 
JJ LE ðxv ĩð u 8 9,500 $5,000 5000 5, 000 3,000 
Iron and steel: Metal, semimanufactures 
thousand tons. _ 185 *150 *100 100 90 
Lime’ -m do- 61 50 20 20 10 
Petroleum ucts;* 
Gasolin pisi 5 42-gallon barrels. _ 3,000 2,400 2,300 3,200 
Jet fuel _.--. ---2--- "m 400 NA 
MR RONDE do 100 50 50 600 
Distillate fuel oĩ Ill do 2, 400 2, 000 2,000 m 8,200 
Residual fuel oil do— 4, 300 3, 800 3,500 5, 800 
petroleum gas do... 175 8, 
nspecified - - —- --—----------- do- 200 150 125 NA 
Refinery fuel and losses „ do... 600 500 400 NA 
GVCh%ꝓ%ãß ot oen ees do— 11,500 9,500 8,850 NA 20,800 
VGA thousand tons 15 10 5 15 5 
OMAN 
Cement, ydraullee k m e" e2 200 477,000 648,501 
Chromite, gross weight _ —_ — - - --—--------—-— che 2 ; ,000 2a 
ine output, metal content ES NT 11,300 16,200 18,000 
Smelter .—— ot loe o dienen e: Em MN 7,600 21,300 20,000 
22 ⁵⁵⁵⁵¼ũdüi: a ae mus 3,800 15,100 314,014 
M 
3737S tree million cubic feet. 19,000 19,000 21,000 35,500 51,000 
Marketedit.w „ do— 79,000 F9 500 13,500 17,500 26,000 
Natural gas liquids: 
Butane. ..... thousand 42-gallon barrels . _ 346 50 50 50 50 
mm LIUC ca 88 do... - 3 5 5 5 5 
Natural gasoline. -—----------- do... 3730 800 800 800 800 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 


—Continued 
Country and commodity 1981 1982 1983 1984P 1985* 
OMAN —Continued 
Petroleum 
Crude thousand 42-gallon barrels. . 119,808 122,598 145,000 150,000 179,800 
Refinery preducts 
Gasoline SINN TURPE da- es mz 1, 500 
f Eee do... B 2 *1,000 
Keros ene iesus NND NT 3500 
Distillate fuel olli do- Ne ue *3,000 
Residual fuel oil do... d te *2 500 NA NA 
Liquefied petroleum gas... da- on "e 500 
Naphtbkaaaa do... e Ta *300 
U ified Lc ces e s ne *200 
Refinery fuel and losses do- Pet . 100 
Total _-------------- do aes A *9,600 NA NA 
Send and gravel __________ thousand tons_ _ *800 1,943 3,410 6,420 36,842 
e: 
Marble. 23 Se do- *20 50 98 87 87 
Unspecified - _- Bro *3,000 6,200 11,224 4,530 4,530 
Sulfur, pyrites _ - -—-----------------—-— an a *11,000 81,000 81,000 
QATAR? 
Cement, hydraulic - thousand tons. — 258 T229 375 478 319 
Gas, natural: 
Gross million cubic feet 222,000 212,100 194,000 225,300 210,000 
Marketed LLL — — 1152, 600 178, 500 184,800 209,400 200,000 
Iron and steel: Metal, semimanufactures 
thousand tons F469 1495 469 488 504 
Natural gas liquids 
thousand 42-gallon barrels. 6,126 6,516 13,800 16,600 17,000 
Nero n: N content of ammoniaa 866,612 484,016 , 631,800 ,000 
eum: 
Crude thousand 42-gallon barrels. _ 1148, 900 120,289 102,000 188,400 108,000 
Refinery products: 
Gasoline do- "1,168 "1,022 1,097 1,700 
Keros ene do- 511 511 511 800 NE 
Distillate fuel oil |... do... 71,095 71,095 1,887 2,100 
Other coc noces do... "73 "73 78 72 
Teta do 12847, 7270 3.068 4.672 4,700 
Stone: Limestone thousand tons. _ 2,300 2,185 1,600 1,500 1,100 
272 ³ð K i BD, 5,600 12,000 19,000 83,264 36,500 
SYRIA 
Asphalt, natural thousand ton 71 54 NA NA 
Cement, hydraulic... 8 12.816 12.520 3,626 4,279 5,000 
natural: 
YO. Lu ck million cubic feet 55,000 52,000 116,729 17.922 19,200 
Marketed ~- ---------------- m 8,000 9,000 12 844 ; 4,800 
Gyi d d a s eie 79,545 *80,000 169,000 200,000 200,000 
Iron and steel: Steel, crude .... thousand tona. . 110 99 80 69 69 
A i n:N content of ammonia .-—-------- 30,000 64,900 113,400 120,000 120,000 
etroleum: 
Crude thousand 42-gallon barrels. — 58,990 55,625 61,320 60,400 61,000 
Refinery products: 
Naphtha do- NA NA 4.672 5,829 
Gasoline do- 4,818 25, 255 6,242 7,190 
Kerosene and jet fue! da- 4,051 4, 400 8,285 8,212 
Distillate fuel oil ........_ - do- 998 32,000 46,757 52,889 NÀ 
Residual fuel oil ..........- do. _ 14,281 *17,700 *18,000 NA 
Liquefied petroleum gas Ett 1,423 71,500 1.314 1.606 
e E E 2,936 2,409 
2 fuel and loses da- 1.752 1, 800 1,588 1,716 
Total De do... 59, *64,905 84,189 74,851 NA 
Phosphate rock... thousand ton 1,821 er 1,229 n xc 
Stone, sand and grave: = = m 
e: Dimension, marble ...... cubic meters. 60,000 20,000 71,000 71,000 71,000 
z C tons_ — *20 205 5,780 5,829 ,000 
ulfur, byproduct eum natural 
m d. uu 6 22 *80 105 105 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 


—Continued 
(Metric tons unless otherwise specified) 
Country and commodity 1981 1982 1983 1984P 1985° 
PEOPLE’S DEMOCRATIC REPUBLIC OF 
YEMEN 
Petroleum refinery products: 
line thousand 42-gallon barrels. 1,800 2,000 2,200 
Jet fuel AAA ru Lec AC RS 000 2,800 2,500 
Kerosenn eee do... 200 1,500 1,800 
istillate fuel oil |... us 000 3,500 4,000 NA NA 
5 fuel oi] _. ~~ do- 000 13,000 14,000 
p Lh i d erts ,200 1,500 1,800 
Refinery fuel and losses do 000 1,200 1,200 
FRA = 22,200 25,000 27,500 NA NA 
Salt? nne thousand tons 15 15 75 15 15 
YEMEN ARAB REPUBLIC? 
Cement 2.2352 oc iilud do_ 82 287 600 850 91,400 
Gypsum ___________________ 000 21,928 23,188 24,295 ,000 
Sall nl hs tut E LL EE 65,000 57,000 141,000 148,000 3150,000 


Table includes data available through Sept. 10, 1986. 


ein addition to the commodities listed, asbestos and la 
construction materials (clays, sand and gravel, and ston 


FRevised. NA Not available. 
pis lazuli (in Afghanistan) and 


a variety of other crude 
parece pape are produced, but output is not reported 


quantitatively, and available information is inadequate to make reliable estimates of output levels. 
Reported figure. 


BAHRAIN: 


Bahrain was the smallest oil and refined 
products producer in the Persian Gulf re- 
gion, and the Government was trying to 
profitably diversify the industrial sector of 
its economy into aluminum refining and 
manufacturing, petrochemicals, and iron 
ore beneficiation. State revenues in 1985 
amounted to $1,526.6 million, of which 
$957.8 million was attributed to oil. Low oil 
and metal prices resulting from worldwide 
overproduction, and unexpected competi- 
tion resulted in a current account deficit of 
$16 million that was expected to increase in 
1986 to $26 million. 

The Bahrain National Oil Co. (Banoco) 
was producing, in 1985, 41,922 barrels per 
day (bbl / d) of oil from 380 wells in Bahrain's 
only onshore field, Awali. The reserve was 
Officially estimated to be 223 million bar- 
rels. Production efficiency was improved by 
new recovery techniques, including injec- 
tion of 46 million cubic feet per day of gas. 
Banoco continued to develop the Khuff gas 
reservoir by completing 10 wells. Forma- 
tions beneath the Khuff were reached and 
additional deep wells may be drilled. Pro- 
duction capacity was 980 million cubic feet 
per day, and reserves should last for 5 years. 
Banoco also planned a 5-year development 
program of 80 infill wells to begin in 1986. 

The Abu Saafa offshore field, which is 


shared equally with Saudi Arabia, produced 
about 65,000 bbl/d of oil from a reserve of 6 
billion barrels. This field provided about 
40% of Government revenues, while the 
Awali Field provided only a little more than 
20%. 

The Bahrain National Gas Co. (Banagas) 
produced 475 million cubic feet per day 
from the Khuff Zone of the Awali Field, 
which holds a reserve of 11 trillion cubic 
feet of gas that was projected to last over 60 
years. | 

The Banagas natural gas liquefaction 
plant at Jebel al Dukham used associated 
gas that was piped from the oilfield to the 
plant for the production of butane, propane, 
and naphtha for the aluminum industry, 
power and desalination plants, and the 
Bahrain Petroleum Co. Ltd. (Bapco) refin- 
ery. In 1984, Banagas' production of pro- 
pane, butane, and naphtha had reached a 
record high 3.12 million barrels, compared 
with 3.07 million barrels in 1983, but pro- 
duction fell in 1985 to 2.9 million barrels. 

Banagas began construction on the $2.9 
million project at its liquefied gas plant to 
raise design capacity from 110 to 170 mil- 
lion cubic feet per day. Twenty-five miles of 
gas and product lines, three fractionating 
towers, several heat exchangers, process 
pumps, and ancillary pipes were to be in- 
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stalled. The 110-million-cubic-foot-per-day 
plant had been modified earlier to 125 
million cubic feet per day and then to 145 
million cubic feet per day. 

The net income of Banagas for 1985 was 
$7.2 million, down from $18.3 million in 
1984. Increased feed gas charges for 170 
million cubic feet per day from Banoco were 
blamed for the decline. Revenue from the 
sale of naphtha, propane, and butane was 
down by more than 15% to $57.8 million, 
because of the drop in the price of naphtha 
and lower overall production. 

Bahrain’s importance as an oil refining 
center was overshadowed by the new export 
refining capacity in Saudi Arabia and Ku- 
wait. The one 250,000-bbl/d refinery, oper- 
ated by Bapco on Sitra Island, had the 
following capacities: 100,000 bbl/d of vacu- 
um distillation, 19,000 bbl/d of visbreaking, 
40,000 bbl/d of catalytic cracking, 18,000 
bbl/d of catalytic reforming, and 50,000 
bbl / d of light isomate production. Feedstock 
was crude from Bahrain’s Awali Field, 
while 65% to 70% of the crude was from 
Saudi Arabia, and a small amount was from 
Oman and Dubai. 

Refinery runs in 1985 were 180,000 bbl/d 
at 6996 capacity; in 1984, 201,000 bbl/d of oil 
was processed at 77% capacity. Refined 
product exports were 65.3 million bbl/d 
Shipped to the Middle East, Far East, Afri- 
ca, and Southeast Asia. 

The Arab Iron and Steel Co. (AISCO) iron 
ore pelletization plant at Al Hiddhide near 
the Bahrain airport, was built to supply 
direct-reduced iron plants and scrap-based 
Steel plants in Iraq, Qatar, and Saudi Ara- 
bia while using inexpensive energy and 
nearby limestone deposits. A blend of iron 
ores from India and Brazil was to be used, 
and port facilities were capable of accommo- 
dating vessels of up to 100,000 deadweight 
tons. The $290 million plant was commis- 
sioned in December 1984, but then operated 
at only 50% of its design capacity of 4 
million tons per year during the first half of 
1985. Technical problems and a lack of 
orders in an oversupplied and depressed 
market brought about a shutdown in early 
May. Only one sale of 20,000 tons had been 
made to Saudi Arabia's Saudi Iron and 
Steel Co., and a stockpile of 250,000 tons of 
pellets had accumulated. The plant was 
restarted in early July when Turkey placed 
an order. AISCO had earlier supplied 65,000 
tons of pellets to the West German steel- 
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making company Klóckner-Werke AG. In 
1985, AISCO rescheduled about $240 million 
in loan repayments. 

A consortium of aluminum users, includ- 
ing Kaiser Aluminum & Chemical Corp. of 


the United States, needed its own source of 


aluminum, and the Government needed to 
use its plentiful national gas reserves and to 
diversify its economy. Since May 1971, al- 
most 2 million tons of aluminum has been 
produced at the Aluminium Bahrain Ltd. 
(ALBA) Sitra Island smelter. Production in 
1985 reached 176,731 tons of hot metal and 
174,825 tons of finished product. ALBA's 
alumina source was the Australian branch 
of the Aluminum Co. of America. 

As one of three Arab aluminum smelting 
companies, ALBA also was competing in an 
oversupplied, depressed market. Other new 
smelters were built in countries that had 
inexpensive fuel, and also had their own 
alumina. A decline in demand caused sales 
to be reduced by 30% to 129,310 tons, from 
186,916 tons in 1984. Bahrain-Saudi Alu- 
minium Marketing Co. (BALCO) reported 
sales of 118,533 tons; profits fell to $6.4 
million from $39.5 million in 1984. BALCO 
exported ALBA products mostly to the Far 
East, Japan, and Europe. In 1985, about 
12% went to domestic downstream indus- 
tries, and sales were expected to reach 40% 
of production when the Gulf Aluminium 
Rolling Mill Co.'s 40,000-ton-per-year mill, 
which was under construction in 1985, was 
to be operating at full capacity in 1986. 
Other domestic buyers were Bahrain Atom- 
isers and Midal Cables Co. and Bahrain 
Aluminium Extrusion Co. 

A two-phase modernization and expan- 
sion project at ALBA was approved in 
principle in late 1985 for implementation in 
1986 if future world aluminum market con- 
ditions appear favorable. The first phase 
would increase capacity from 170,000 to 
200,000 tons by extending pot rooms 5 and 6 
and by installing an additional 76 pots. A 
waste-recovery system would supply extra 
power, thereby avoiding increased gas con- 
sumption. ALBA used 51.6 billion cubic feet 
of gas in 1984. Phase 2 will increase produc- 
tion to 220,000 tons by 1990 by increasing 
amperage to the original four pot rooms and 
by installing computerized alumina point 
feeding. 

The Gulf Petrochemical Industry Co.’s 
ammonia-methanol plant, built by Italy's 
Snamprogetti S.p.A. at Sitra at a cost of 
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$400 million, was fully operational in July. 
The plant, owned by Saudi Arabia, Kuwait, 
and Bahrain, used Bahrain gas feedstock to 
produce at a daily rate of 1,000 tons for each 
product. SABIC Marketing Ltd. of Saudi 
Arabia and Kuwait Petrochemical Indus- 
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tries Co. were to market the methanol and 
ammonia, respectively. The first export 
shipment comprised 15,000 tons of metha- 
nol to an unspecified market and 8,000 tons 
of liquid ammonia to a Tunisian fertilizer 
company. 


LEBANON: 


The Lebanese economy continued to suf- 
fer as the civil war continued in its 11th 
year. Total industry was running at barely 
40% of capacity, and exports were down by 
nearly 75% since 1980. 

Within the petroleum industry, Lebanon 
continued to be dependent on sea shipments 
of crude oil to its two intermittently oper- 
ating refineries. Lebanon imported 13.9 mil- 
lion barrels of oil in 1985, 8.5 million barrels 
to the Tripoli refinery and 5.4 million bar- 
rels to the Zahrani refinery, from Saudi 
Arabia, Romania, and Iraq. The largest of 
two refineries, at Tripoli, had a maximum 


throughput of 35,000 bbl/d, but was shut 
down temporarily and its annual operating 
capacity was only 22,000 to 23,000 bbl/d. 
The second refinery, at Zahrani near Sidon, 
had a maximum throughput of 17,500 bbl/d, 
but operated at about 16,000 bbl/d. With a 
$553 million deficit in the Fuel Subsidy 
Fund and a total oil import bill of $690 
million’ at yearend 1985, the Government 
raised petroleum product prices 11896 to 
ease its financial burden and to inhibit 
further increases in consumption. Future 
shortfalls were predicted for fuel oil, gaso- 
line, and middle distillates. 


OMAN* 


Oman was one of the smaller Arab oil 
producing countries and was not a member 
of the Organization of Petroleum Exporting 
Countries. Oil and associated products, the 
basis of Oman's economy, accounted for 
nearly all of Oman's exports, provided the 
Government with over 8096 of its revenues, 
and accounted for about 50% of its gross 
domestic product. Oil production was in- 
creased significantly to try to offset falling 
oil prices and to cover the budget deficit. 
The Government seemed determined to 
maintain its political and economic stability 
and to achieve its economic goals by pro- 
ducing the necessary oil and diversifying its 
economy. 

Production of oil was about 180 million 
barrels, and of 164.8 million barrels export- 
ed, 109.3 million barrels went to Japan. The 
Republic of Korea and Thailand were major 
buyers. Exports were piped to the Mina al- 
Fahal terminal near Muscat on the Gulf of 
Oman through a pipeline network that had 
been overhauled and extended to bring 
pumping capacity to 650,000 bbl/d. The 
pipeline project comprised the replacement 
of the Fahud-Mina al-Fahal pipeline with 56 
miles of 42-inch pipe and 25 miles of 30-inch 
pipe, the construction of a 28-inch line 
between Sahmah and Hubara and Sahmah 
and Qarn al'Alam, the construction of oil 
and gas lines at Suwachat, and the con- 
struction of a 19-mile, 4-inch service gasline 


between Ghaba and Saih Nihayda in cen- 
tral Oman. Petroleum Development Oman 
(PDO), Elf-Aquitaine Oman, and Occidental 
(Oman) are the three companies producing 
very light crude (88° API) to heavy crude 
(16° API) with 2% to 3% sulfur. Reserves 
were about 4 billion barrels that should 
remain recoverable until 2006 with the 
application of secondary and tertiary recov- 
ery techniques. 

PDO started production from the Sayyala 
Oilfield in south-central Oman at a rate of 
9,435 bbl/d from three production wells. 
Five more wells were e to raise 
production to 15,725 bbl/d. The facility 
included bulk and test separators, a dehy- 
dration tank, and a water disposal system 
for reinjection. The very light crude (48* 
API) had a high proportion of natural gas 
liquids (NGL) that were expected to be 
processed in an NGL plant in mid-1986. 

Development of natural gas resources 
continued to be a high priority project, even 
more so than for oil. Production was impor- 
tant because more petroleum could be re- 
leased for export by using gas to fuel power 
stations, to boost oil recovery, and as an 
energy source in main towns. Less than one- 
half the produced gas was marketed, most 
was reinjected to increase and maintain 
pressure in oilfields, but a significant pro- 
portion was flared. Known reserves were 
reported at nearly 6.4 trillion cubic feet. 
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Natural gas was piped through a 190-mile 
pipeline from Yibal Gasfields to the Al 


Gubrah power station and desalination 


complex, the copper mining complex near 
Sohar, and the Rusayle industrial complex 
near Muscat. The expansion project at the 
Yibal gas treatment plant, which cost $30 
million, was completed at yearend, and the 
capacity of the plant was raised to 194 
million cubic feet per day. The search for 
gas and condensate continued in the Bukha 
reservoir 9 miles off the Musandam Penin- 
sula and 19 miles east of the Saleh gas and 
condensate field off Ras al Khaimah, the 
United Arab Emirates. 

Ashland Oil Co. of the United States 
operated the Government-owned Oman Re- 
finery Co.; whose 50,000-bbl/d plant was 
scheduled to be expanded to 80,000 bbl/d by 
1987. The Japanese Mitsui Engineering & 
Shipbuilding Co. Ltd. that built the refinery 
was expected to make the alterations within 
22 months at a cost of $18.9 million. 

Oman acquired an interest in, and was to 
supply up to 125,000 bbl/d of crude to a 
refinery in Philadelphia, Pennsylvania, 
that had been sold to the Dutch oil trader 
John Deuss by Atlantic Richfield Co. The 
arrangement meant that Oman would have 
a fixed outlet for about one-quarter of its 
total crude oil production. 

Oil exploration activity was begun by 
PDO west of Haima, to the north of the 
Muscat-Thamairit National Highway, and 
future exploration was planned by this 
group for near the junction of the border of 
Saudi Arabia and Yemen (Aden). Placid Oil 
Co. of Dallas, Texas, spudded a wildcat in 
the Gulf of Oman, 17 miles east of the 
Musandam Peninsula, in 308 feet of water. 
The projected 15,000-foot well would test an 
anticline with 1,800 feet of vertical relief. 
Gas exploration increased significantly in 
late 1984 and 1985, and by September 1985, 
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PDO had drilled 19 successful gas wells 
including 2 significant discoveries. 

’s main mineral production activity 
was copper mining by Oman Mining Co. 
(OMC) near Sohar, 156 miles northwest of 
Muscat. The $213 million, 20,000-ton-per- 
year copper mining smelter complex that 
opened in 1983 was operating at below 
design capacity because of low metal prices. 
Production of ore grading 1.7% copper in 
1985 was about 1 million tons from two 
underground mines, Lasail and Bayda. 
These mines, with the Aarja deposit, hold 12 
million tons of 2.1% copper ore. Two addi- 
tional deposits, Rakah and Darus, contain 
600,000 tons of 3% copper. All copper pro- 
duction exported through the nearby port of 
Majis brought nearly $21 million® in reve- 
nue. Smelter production was 20,000 tons, 
down 6% from that of 1984, and refined 
production was 14,014 tons, down 7% from 
that of 1984. Silver production was 727 
pounds and gold production was 24 pounds. 

Oman’s two cement factories produced 
60% of domestic requirements. Oman Ce- 
ment Co. near Muscat had an annual capac- 
ity of 624,000 tons, and Raysut Cement Co. 
near Salalah had a capacity of 210,000 tons 
per year. 

OMC mined about 6,000 tons of chromite 
in each of 1984 and 1985, all of which was 
exported, from the Nakhl and Rajmi podi- 
form chromite deposit. Reserves were esti- 
mated to be 5 to 10 million tons. Plans were 
being considered to expand production to 
between 100,000 and 150,000 tons per year. 
The reserves of newly discoverod gypsum 
deposits in Dhofar, Wadi Harsoon, Wadi 
Thumrait, and Wadi Halouf were estimated 
at 2 million tons and were of good quality 
for the cement industry. A potential was 
also reported by the Government for the 
development of clays, granite, marble, sand- 
stone, and quartz deposits. 


Table 2.—Oman: Exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 
Destinations, 1984 
Commodity 1983 1984 : Nap 
eros Other (principal) 
METALS 
Copper: Metal including alloys, 
un P1177 ARN NOD NR 4,143 13,276 15 ee of Korea 8,900; Japan 3,400; 
est Germany 2,320. 
Iron and steel: Metal, i 
rods, angles, shapes, sections 417 146 _. All to United Arab Emirates. 
Universals, plates, sheets d e ove 1 
Tubes, pipes, fitting 641 1,948 -- United Arab Emirates 782; India 578. 


See footnotes at end of table. 
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Table 2.—Oman: Exports of selected mineral commodities! —Continued 
(Metric tons unleas otherwise specified) 


Cement Em V 
Diamon m, not set or strung 

value, thousands 
Fertilizer materials: Manufactured, 


Dimension stone: 


Petroleum: 
Crude. thousand 42-gallon barrels. _ 


Refinery products 
Liquefied petroleuf gas 


Mineral jelly and wax . da 


1Table prepared by Virginia A. Woodson. 


Wess than 1/2 unit. 


1983 


124,178 


29.988 


1984 


United 
States 


Destinations, 1984 
Other (principal) 


United Arab Emirates 1,395. 
All to India. 


Do. 
PRAE 290; United Arab Emirates 


All to United Arab Emirates. 


Japan 83,471; ublic of Korea 
54 541; e 10,770. 


Mainly to United Arab Emirates. 
All to United Arab Emirates. 


Do. 


Table 3.—Oman: Imports of selected mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Metal including alloys, all 
OLD o e eeu E 


Copper: Metal including alloys, semi- 
manufacturres ccc. 
Iron and steel: Metal: 
Pig iron, cast i iron, te related materials .. 
Steel, primary fo 
Semimanufactures 


Bars, rods, Eis shapes, sections 
Universals, plates, sheets _ _ _ _ — 
Hoop and strip 


Castings an 
Lead: Metal sg ad fin all ferme 
Silver: Metal including albos. unwrought 
and pertly wrought 
value, thousands 


Zinc: Metal including alloys, all forms 
Other: Base metals including alloys, all 
forms . value, thousan 


See footnotes at end of table. 


1983 


2,481 


11,821 
42 


188,671 
21,068 
64 


891 
1,829 


87,326 
10,456 
66 


$282 
NA 
$8 


1984 


United 


Sources, 1984 
Other (principal) 


United Arab Emirates 228; ee 
Luxembourg 162: Republic 
Korea 144. 

United Kingdom 224; Australia 37. 


Japan 7, 623. 
Japan 540; United Kingdom 24. 


Ja 2; Spa 12.488 Arab Emirates 
Japan 1$ 18, 712 ; United Arab Emirates 
United ‘Kingdom 10; West Germany 


Al from United Arab Emirates. 
United diis pm 793; United 


West qon 10,609; Japan 70,361. 
Japan 84; United m 16. 

Be um- Luxembourg 10; India 2. 
United Arab Emirates $89; Nether- 
All from Belgium-Luxembourg. 

All from United Arab Emirates. 
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Table 3.—Oman: Imports of selected mineral commodities! —Continued 
Sources, 1984 
Commodi 1983 1984 > 
iii rec Other (principal) 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones ae ee 181 864 4 India 448; Italy 312. 
F thousand tons_ 1,280 1,009 sl Suited Dran irates 938; West Ger- 
many 26. 
Diamond: Gem, not set or strung ; 
value, thousands $31 $17 -- France $11; West Germany $6. 
Fertilizer materials: 
Crude, n.es |... „ 2,409 2,160 -- ireland 1,148; United Arab Emirates 
551; Netherlands 342. 
Nitrens i 2,684 6,997 6 Belgium-Luxembo a EI 18 
i nous $ : um- ni 
Arab Emirates 1905 PB 
Phosphatic - - -- ---------- 153 469 — United Arab Emira Si; India 1 160. 
Potassic _.._-§___________~_ 1,631 618 -— West Germany $08; Be Belin 
Luxembourg 212. 

Unspecified and mixed 9,044 8,685 NA West Cannan | 1,625; Belgium- 
Gypsum and plaster |... 6,422 10,788 -— United tod Arab Emiratos 9,605; Brazil 
Line —"-— — —————ÉÓÓ 7,689 8,786 -- United 3 5 8,870; United 
Salt and brine... 2... -- 6,133 11,724 90 Netnerianca 9,158; United Arab 

Emirates 1,648. 
Stone, sand and gravel: 
Dimension stone: | 
Crude and partly worked 8,205 2,162 -— Italy 1,680; Greece 831. 
Workedctlldld ---- 4,288 7,101 et Italy 4 ,710; Greece 848. 
Gravel and crushed rock 905 973 E India 807; United Kingdom 85; 
United Arab Emirates 78. 
Limestone other than dimension 99 111 — oe 100; United 
om 6. 
Sand other than metal- bearing 1,487 851 S Arab Emirates 185; India 69 
r: Crude _.____________ ___ 20,491 18,041 1,150 Turkey 6,791: United Arab Emirates 
3,731: United Kingdom 1,305. 
MINERAL MATER AND RELATED 
Petroleum refinery products: 
Liquefied petroleum gas 
42-gallon barrels_ _ 129,224 85,492 NA United Arab Emirates 84,900. 
Gasoline, motor do- $2,751 4,998 NA United Arab Emirates 4,879. 
Mineral jelly and waz do... 81 s 
Kerosene and jet fuel do- 1.418 1,604 _. Netherlands 543; United Arab 
Emirates 481; 1; West Oe many 233. 
D -— f itt aas A o NR, 
ubricant᷑ss ier , i re ni om 
35 Uni ted Arab Emira 
NA Not available. 
Table prepared by Virginia A. Woodson. 
3May include platinum-group metals. 
QATAR! 


Oil accounted for over 90% of export 
earnings and over 80% of revenues for the 
Government of Qatar. Therefore, the de- 
cline of the price of oil during the past few 
years had been the cause of steadily declin- 
ing oil revenues and a slowing in the pace of 
economic development. Qatar finished 1985 
with a surplus of $1 billion, but a deficit of 
$192 million was projected for 1986. Oil 
reserves of 3.3 billion barrels were relative- 
ly small and were expected to last only 
about 30 years. Qatar ranked third world- 


wide for gas reserves, after the Soviet Union 
and Iran. Gas reserves in the North Field 
offshore reservoir were 150 to 400 trillion 
cubic feet. The life of this nearly 3,000- 
square-mile field was expected to be as 
much as 200 years. 

The Bundug offshore oilfield, owned 50-50 
by Qatar and the United Arab Emirates, 
was producing 22,000 bbl/d in October 1985 
after installation of secondary recovery fa- 
cilities. It was shut down between October 
1979 and late 1984. 
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In June, Qatar and Standard Oil Co. of 
Ohio agreed to a 25-year oil and gas explora- 
tion program in an offshore tract east of 
Qatar. 

The North Field development project was 
expected to begin in mid-1986 and to be 
completed by 1995 for $10 billion. The first 
stage of the three-stage project should pro- 
vide 500 million cubic feet per day for 
domestic consumption. The Qatar General 
Petroleum Corp. contracted with Bechtel 
Inc. of the United States for basic engineer- 
ing design of the first phase and announced 
plans to open an office in London to carry 
out technical and commercial feasibility 
studies for Qatari gas. The second stage 
would be a liquid natural gas (LNG) plant 
producing at a rate of 1.1 billion cubic feet 
per day of LNG for export mainly to Japan, 
Australia, and Asia. Finally, a pipeline 
would be built to transport 0.5 to 1 billion 
cubic feet of gas to Kuwait and Turkey, and 
perhaps to Europe, at a cost of $450 million. 

Flaring of associated gas had not been 
done for many years and two NGL plants 
were operating in 1985. Combined daily 
capacities were 2,370 tons of propane, 1,750 
tons of butane, 1,750 tons of natural gaso- 
line, and 2,495 tons of ethane-rich gas for 
petrochemical feedstock. There was a slight 
increase in the annual production rates 
during 1985: propane, 407,220 tons; butane, 
282,665 tons; and natural gasoline, 224,803 
tons. 

Qatar had an advanced industrial sector 
that comprised fertilizer, petrochemical, 
and steel plants, all in Umm Said, but the 
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competitiveness of Qatar’s products was 
uneven. The Qatar Fertilizer Co. achieved 
production record highs in 1984, and a net 
profit of $172 million™* was made on 631,760 
tons of ammonia and 374,020 tons of urea. 
However, profits declined in 1985 by 3796, 
despite increases in both production and 
exports, because of falling prices for ammo- 
nia and urea. Production in 1985 of ammo- 
nia and urea was 640,000 tons and 744,000 
tons, respectively. The two ammonia plants 
were operating at 108% of their 900-ton-per- 
day design capacity, and two urea plants 
were producing at 113% of their 100,000- 
ton-per-day capacity. Urea exports of 
703,000 tons went mainly to India, China, 
and the United States, and about 192,000 
tons of ammonia was exported. The Qatar 
Petrochemical Co. commissioned the $55 
million ethane recovery unit in December 
1985 that would produce 280,000 tons of 
ethane, 160,000 tons of polyethylene, and 
4,600 tons of sulfur, provided a feedstock 
flow rate of 300,000 bbl/d could be main- 
tained from the nearby plants. 

Qatar Steel Co. had a production record 
in 1985 of 504,000 tons of rolled steel, an 
increase over 488,000 tons produced in 1984. 

The Qatar National Cement Co. (QNCC) 
reported an 8.5% decrease in sales between 
1984 and 1985, but a 49% increase in 
profits. QNCC had a 59% share of the local 
market. Price cutting to compete against 
lower priced imports was expected to cut 
profitability. In 1985, a 20,000-ton-per-year 
hydrated lime plant was commissioned. 


Table 4.—Qatar: Imports of selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1981 
METALS 
Aluminum: Metal including alloys: 
Unwrouqgnt 179 
Semimanufactures _ 2,386 
Copper: Metal including alloys, semi a 
Iron and steel: Metall. 
PERS AR E PRECES 244,756 
Pig iron, cast iron, related materials _ 375, 207 
Steel, primary form 1,833 
Semiman : 
un Lm angles, shapes, sec- 18877 
Universalis, plates, shecta ee 021 
Hoop and stri s 254 
— ——— ste eat 7,049 
Tubes, pipes, fitting 65,866 
Castings and forgings, rough .... - 4,804 


See footnotes at end of table. 


Sources, 1982 
1982 : 
ou Other (principal) 
658 2 Malta 110; Greece 95; Bahrain 90. 
1,851 25 so 485; Belgium-Luxembourg 
122 7 United Kingdom 550; Australia 26. 
614,611 Sweden 304,983; Brazil 275, 074. 
245 = France 165; "United m 80. 
1,250 Uni Emirates 506; Kuwait 
882; United Kingdom 68. 


84,579 120 Japan 24,685; United Kingdom 3,845. 


pan 
8 1 Japan pan 10, 667; United Kingdom 1 740. 
1,583 1 United e ama 881; Italy 235; 
55,311 1,835 Japan 21,082; alted Kingdom 
10,231; France 7,869. 
1,169 4 Japan 1,069. 
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Table 4.—Qatar: Imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity 1981 
INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and pol- 
ishing wheels and stones 718 
Cement. oe ee ete 344,679 
Clays, cruds 22-22-22. 825 
i Gem, not set or strung 
value, thousands $608 
Fertilizer 5 
Crude, nes . „ 92 
Manufactured: Unspecified and mixed 430 
Flo" Mew TE" 648 
Precious and rx d ious stones other 
than diamo 
un thousands. _ $280 
Salt and brine... . 3,282 
Stone, sand and gravel: 
Dimension stone: Worked _______ 1,628 
mp 5,258 
Other: Crude 266 
MINERAL ty AND RELATED 
Petroleum refinery products 
uefied petrol 
M oem on barrels. .. 1,728 
Gasoline, motor do- aves 
Kerosene and jet fuel do __ Nem 
illate fuel olli do... 127 
Lubricantss do... 85,897 
Residual fuel oli do- 1,565 


1Table prepared by Virginia A. Woodson. 


Sources, 1982 
1982 : 
80 Other (principal) 
769 1 Neier ma 302; West Germany 228; 
yl 
510,483 — Ja 180,152; Republic of Korea 
10 861: Belgium- Luxembourg 
88 13 Netherlands 58; United Kingdom 17. 
$53 — All from Hong Kong. 
3,280 12 Pakistan 3, 131. 
2,502 18 Pakistan 2, 196; Netherlands 191. 
395 _ Bahrain 228; Belgium-L 
109. 
$16 E India $12; Brazil $4. 
2,911 ita: Neen 996; China 732; Egypt 
4,264 ic "pande 2,337; Lebanon 479; India 449. 
14,714 14 United Arab Emirates 6,187 87; Saudi 


Arabia 2,097; Iran 1,52 


769 -- Belgium-Luxembourg 448 Nether- 
lands 289. 


3,457 464 . Belgium-Luxembourg 800; Japan 522; 


etherlands 61. 
136 128 United Kingdom 8 
163 -— Japan 155; Italy 8 
194 e from Fiet n: om. 
71,736 6,287 United m 28,203; Netherlands 
Y United Arab Emirates 


SYRIA?” 


Syria continued to play a major role in 
the politics of the Middle East, specifically 
with respect to the Palestinian issue. As a 
consequence, Syria spent heavily in the 
military sector at a time when its export 
revenues were declining because of falling 
oil prices, reductions in Arab foreign aid, 
and rapidly increasing domestic consump- 
tion of oil products. Syria depended upon oil 
revenues for about one-half of its export 
earnings. Total exports declined from $2 
billion in 1982 to an estimated $1.6 billion in 
1985, and oil exports declined from $1.1 
billion to $0.8 billion during the same peri- 
od. Domestic consumption of oil products 
rose from 121,000 to 140,000 bbl/d between 
1983 and 1985. Foreign aid decreased from 
$1.8 billion in 1981 to about $0.8 billion in 


1985. To combat this problem, imports con- 
tinued to decline from $5 billion in 1981 to 
an estimated $2.5 billion in 1985. Also, most 
of the minerals budget was allocated to oil 
and gas exploration, with mining expendi- 
tures reduced. 

There was some benefit from the falling 
price of oil, however, because Syria needed 
imported oil for its refineries, its own oil 
being too heavy for this use. Syria contin- 
ued to receive aid from the Kuwait-based 
Arab Fund for Economic and Social Devel- 
opment, the Islamic Bank, the Saudi Fund 
for Development, and the International 
Bank for Reconstruction and Development. 
The largest creditor was the Soviet Union, 
which lent an estimated total of $13 billion 
worth of military hardware. Iran also 
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agreed in 1985 to give 1 ton of crude oil free 
and 5 tons of oil at a $2.50 per barrel 
discount. This was a costly arrangement, 
however, because of the aid not received 
from anti-Iran Arab countries and the tran- 
sit fees lost by closing the pipelines from 
Iraq. Iran stopped shipments in late 1985 
because apparently Syria was unable to pay 
accrued interest amounting to $65 million 
from a 1983 agreement. Syria was making 
spot purchases and getting oil assistance 
from Kuwait until the problem was resolv- 


Syria's proven oil reserves were officially 
estimated at 1.44 billion barrels, a 25-year 
supply. that did not include the reserves of 
the recently discovered Al-Thayyem Field. 
Six major oilfields contained most of the oil 
and much of the gas that was oil associated. 

Syria was producing an estimated 161,700 
bbl / d of oil, some of which was blended with 
low-sulfur imports to provide 210,000 bbl/d 
to the Baniyas and Homs refineries; the rest 
was exported. Development continued on 
Al-Thayyem Oilfield 7 miles south of Dau 
al-Zur in northwestern Syria. Contrary to 
earlier production estimates, the field was 
expected by the Government to have an 
initial commercial preduction in early 1986 
of 85,000 bbl/d, and a potential of 50,000 
bbl/d. Production reached 20,000 bbl/d by 
November 1985, and the oil was being 
trucked 67 miles to Al Risafah and then 
pumped to the Homs refinery via pipeline. 
A new 58-mile, 30-inch spur line was to be 
completed in early 1986 that would link the 
field with the main pipeline leading to the 
Homs refinery and/or export. The light 
crude of 32° to 36° API with a low-sulfur 
content would be ideal for blending with the 
typical Syrian heavy crude oil for refining 
purposes. 

Estimates of Syria’s gas reserves range 
from 1.3 to 2.2 trillion cubic feet. Marathon 
Oil Co. of the United States completed its 
third wildcat well as a gas producer, Ash- 
Shaer No. 1 in the Homs block, about 94 
miles northeast of Damascus. Two drillstem 
tests on the 9,060-foot well yielded a poten- 
tial of 3.19 million cubic feet of gas per day 
with 27 billion bbl/d of 62.2° API conden- 
sate, and 15.35 million cubic feet per day of 
gas with 304 billion bbl/d of 62° API 
condensate. 
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The sixth expansion project on the 45.9- 
million-barrel-per-year Homs refinery was 
due for completion by late 1985 by the 
Czechoslovak firm Technoexport at a cost of 
$143 million. Under construction were an 
isomerization unit (850,000 barrels per 
year), a hydrogenation unit (4.1 million 
barrels per year), a catalytic reformer (3.2 
million barrels per year), two steam and 
power generation units (3,230 tons per hour 
of steam and 66 megawatts of electricity), a 
cold water pumping station, a desalination 
unit, a second sulfur recovery unit, improv- 
ed gas flaring and antipollution systems, 
and a renovated flue gas recovery unit. 
Technoexport was also building a new gas 
treatment plant at Ibeisa that was 
to be finished in March 1986. Romania’s 
Industrialexport was contracted to expand 
the Baniyas refinery and will be paid in 
part with cotton and phosphate rock. 

Although agriculture contributed only 
about 16% of national income, it provides 
employment for nearly one-half of the labor 
force. In addition to extensive land reclama- 
tion and irrigation projects, Syria’s agricul- 
tural potential was enhanced by the devel- 
opment of an indigenous fertilizer industry 
based on Syrian phosphate rock from mines 
in the Ghadir-al Hamal region of the Pal- 
myrides. The Homs facilities have made 
Syria self-sufficient in both nitrogen and 
phosphate pentoxide. However, Syria con- 
tinued to experience declines in both domes- 
tic and foreign markets for its triple super- 
phosphate, urea, and phosphate rock out- 
put. Syria’s phosphate rock was of low 
quality and was only marginally commer- 
cial on the world’s export markets. The 
main problem was the lack of sufficient 
water for washing and the removal of impu- 
rities. A Yugoslav export agency agreed to a 
5-year contract for 300,000 tons of phos- 
phate annually, valued at $8.7 million. Ro- 
mania, Syria’s single largest phosphate cus- 
tomer, took 322,000 tons in 1984 and about 
379,000 tons in 1985. Yugoslavia took 
201,000 tons in 1984 and 146,000 tons in 
1985, Bulgaria took 101,000 tons in 1985 
compared with 109,000 tons in 1984. In- 
creased marketing efforts produced sales in 
Czechoslovakia, France, Malaysia, and Tur- 
key. There were reports of plans to expand 
phosphate rock output for exports to the 
Soviet Union. 
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PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN” 


The minerals sector of the economy of the 
People’s Democratic Republic of Yemen 
(PDRY) consisted of oil refining, cement 
manufacturing, and salt extraction. Eco- 
nomic development was advanced by open- 
ing the country to companies in Brazil, the 
Federal Republic of Germany, Italy, Ku- 
wait, Spain, and the United Kingdom. 

Oil exploration activity increased during 
1985 as Technoexport of the U.S.S.R. drilled 
its third and fourth wells on the Shabwah 
concession. Drilling also continued on the 
Haurin-Ghayada and the Balhalf conces- 
sions, but Italy's state-owned Azienda Gen- 
erali Italiana Petroli S.p.A. ended its explo- 
ration program. 

Italy's Technipetrol completed the instal- 
lation at the Aden refinery of a 10,000-bbl/d 
vacuum distillation unit to process the at- 
mospheric residue (fuel oil) at a rate of 
15,000 bbl/d, a 10,000-bbl/d asphalt plant, 
facilities that would increase production of 
liquefied petroleum gas (LPG) from 20,000 
to 60,000 bbl/d, and LPG storage tanks. The 
refinery had two distillation units, each 


of 85,000-bbl/d capacity, producing bunker 
fuel, gasoline, and kerosene. By yearend 
1985, the refinery was processing oil at the 
rate of 10,000 bbl/d for local consumption, 
20,000 bbl/d for the U.S.S.R., 50,000 bbl/d 
for Iran, and 10,000 bbl/d for Kuwait. 

In December, the Lebanese-owned Con- 
solidated Construction Co. agreed to reha- 
bilitate four berths and upgrade berth No. 4 
at the Aden refinery harbor, and to dredge 
canals from the outer harbor to the oil port. 

The major mineral discovery of 1985 was 
by a team from the U.S.S.R. that reported a 
large gold find in the Medden area of 
eastern Hadramaut. 

Progress continued toward the establish- 
ment of the first cement works in the PDRY 
to be built by Creusot Loire Entreprise 
(CLE) Groupe Technip of France and fi- 
nanced by the French Government for near- 
ly $40 million. The dry-process plant to be 
built at Batais, 50 miles east of Aden, would 
begin with an annual production of 350,000 
tons and would have an ancillary 16-mega- 
watt power station. 


YEMEN ARAB REPUBLIC“ 


The Yemen Arab Republic (YAR) experi- 
enced budget and current account deficits, 
unexpected slow annual growth of less than 
3%, annual inflation of about 20%, decreas- 
ing financial reserves, the declining value of 
its currency against the U.S. dollar, hard 
currency shortages, and declining foreign 
exchange earnings. Development became 
dependent on external financing as the 
Government cut spending, severely re- 
stricted imports, sought foreign aid, and 
encouraged private sector development. 
There was some optimism, however, as 
development of the oil industry in eastern 
YAR progressed. The importance of oil to 
the YAR was emphasized by the creation of 
a Petroleum and Mineral Resources Minis- 
try 

"The Yemen Hunt Oil Co. (YHOO) discov- 
ered oil in mid-1984 in the Ma'rib-Jawf 
region, in a field later named Alif, 112 miles 
northeast of Sanaa and adjacent to the 
Saudi Arabian border. Reserves were esti- 
mated by YHOC at between 300 and 400 
million barrels. Production capacity of the 
Alif Field could reach 100,000 bbl/d of light 
39* to 40* API crude. Nine development 


wells were drilled, of which five produced 
oil and one produced gas. Three other pros- 
pects, on which nine wells were drilled, 
were the gas-bearing Lam structure, 6 miles 
west of Alif, the Mem structure, 19 miles 
northeast of Alif; and the Yar structure, 1 
mile northeast of Ma'rib. The development 
program comprised 28 producing and 9 
injection wells, a gathering network, a 
10,000-bbl/d refinery, a 155-mile pipeline to 
the Red Sea port of Al Salif, and an export 
terminal. The pipeline would eventually 
have a capacity of 400,000 bbl/d. Loading at 
the terminal would be done through single- 
buoy moorings. Costs of field development 
and the transportation system may total 
over $500 million. 

YHOC gave Foster Wheeler U.S.A. Corp. 
the contract for installation of the gather- 
ing, processing, and transportation facili- 
ties. The $19 million modular refinery, 
which had a 10,000-bbl/d pipe still and a 
2,500-bbl/d catalytic reformer, was designed 
and built by PetroFac Inc. of Texas, and was 
to be constructed during 1986 near Ma'rib. 
The refinery should satisfy 70% of domestic 
requirements of 22,000 bbl/d. The units 
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would produce LPG, gasoline, diesel oil, and 
residue. YHOC was commissioned to study 
the feasibility of a permanent refinery near 


Exxon Corp. acquired 49% of YHOC's 
total interest in the Ma'rib-Jawf concession 
(Alif block) that contains the Alif Field, and 
YHOC was to remain the operator. The Alif 
block adjoined an 8,500-square-mile block 
held by Exxon under another production- 
sharing agreement with the Government. 
YHOC also held an offshore area adjacent 
to the Tihama Province. Other companies 
that operated in the YAR were British 
Petroleum Ltd. within 8,500 square miles 
on the Tihania coastal plain, and Com- 
pagnie Francaise des Pétroles S.A. (CFP)- 
TOTAL of France within 3,500 square miles 
of  onshore-offshore ground in the 
Khwakhah region of the South Tihama 
Plain 


Completion of a $7.3 million gypsum mine 
and a processing facility was expected in 
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1986 by the Yemeni Co. for Gypsum Indus- 
try and the Arab Mining Co. The facility 
was begun in 1983 and would preduce 
85,000 tons per year of various gypsum 
products. 


1Physical ee Division of International Minerals. 


*Senior foreign minerals Division of Interna- 
tional Minerals. 

*Prepared by Charles L. Kimbell. 
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The Ecuadorean mineral sector and over- 
all economy have retained their traditional 
dependence upon the production and export 
of hydrocarbon products. Exports of crude 
oil and its products accounted for 62% of 
the country's export earnings in 1985. 

Ecuadors major mineral commodities 
produced and exported were cement, gold, 
limestone, liquefied natural gas, liquefied 
petroleum gas, natural gas, natural gaso- 
line, crude petroleum and condensate, raw 
steel, semimanufactured steel products, and 

Production of crude oil increased almost 
8% compared with that of 1984. The aver- 
age daily output of crude oil was 280,589 
barrels per day (bbl/d) up from 260,041 
bbl/d in 1984. Exports of crude petroleum 
increased almost 46% from 42.4 million 
barrels in 1984 to 61.6 million barrels in 
1985. The average price per barrel of crude 
was $25.91. The United States continued to 
be Ecuador's most important trading part- 
ner. Exports of crude oil to the United 
States reached 22 million barrels, or 3596 of 
the total crude oil exported, followed by the 
Republic of Korea with 3396 and Puerto 
Rico, Panama, Taiwan, and others was the 
remaining 3296. Corporación Estatál Petro- 
lera Ecuatoriana (CEPE), the state oil com- 


pany, imported 5 million barrels of petrole- 
um refined products in 1985, 16% more 
than in 1984. Imports originated from the 
United States, Argentina, Peru, and Mexi- 
co. Ecuador's gross domestic product (GDP) 
grew 3.2% compared with 4.1% in 1984, 
largely reflecting the increases of output in 
agriculture and petroleum. Private con- 
sumption grew 3.5% over that of 1984 while 
public consumption declined 2.5% from that 
of 1984 as a result of the Government's tight 
monetary policy and efforts to resolve the 
budget deficit. The inflation rate declined 
slightly. 

The recent external debt rescheduling 
agreement with international banks has 
provided the country with the extra time 
needed for the economy to be systematically 
developed. Almost 84% of Ecuador's petro- 
leum output was produced by CEPE- 
TEXACO, an operation jointly owned by 
CEPE (62.5%) and Texaco Inc. (87.5%). Most 
of this came from the northern part of the 
Oriente region oilfields: Shushufindi, Sa- 
cha, Auca, and Cononaco. 

The second largest producer of petroleum 
was CEPE-Oriente with 14%, followed by 
CEPE-City Investing Co., 1.5%, and CEPE- 
Peninsula, 0.5%. Major international com- 
panies initiated exploration activities to 
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search for more oil in the eastern jungle 
region and in the western coastal plains. 
The blocks granted to these companies un- 
der the new oil risk contract law in the 
eastern region were Block 15 to Occidental 
Petroleum Corp. (200,000 hectares), which 
initiated drilling operations in the Palmer- 
as and Limoncocha concession where they 
struck oil; Block 7, to British Petroleum 
C.A.; Block 8 to Exxon-Hispanoil C.A.; and 
Block 26 to Conoco del Ecuador C.A. Each 
block contained 200,000 hectares, and explo- 
ration drilling was scheduled to start dur- 
ing 1986. In the coastal plains, the consor- 
tium Texaco-Pecten was granted Block 6, 
and Blocks 1 and 2 offshore concessions 
went to BELCO Petroleum Corp. 

The Ecuadorean mineral sector has been 
very active recently owing to the urgent 
necessity to develop its natural resources 
other than petroleum, the reopening and 
rehabilitation of old polymetallic mines, 
and the discovery of new mineral deposits, 
mainly precious metals. In addition, the 
implementation of new mining legislation 
by the Government has motivated foreign 
investors to develop several properties. The 
Government announced that Ecuador has 
already discovered more than 1,200 new 
mineral deposits. Government officials indi- 
cated that with adequate investment and 
technology the country could become a 
major mineral producer of the same magni- 
tude as the Republic of South Africa. 

At present, most mining activity is small 
scale and is concentrated in the industrial 
mineral sector where gypsum, kaolin, and 
limestone are produced to feed the country’s 
four cement plants. However, preduction is 
about to began in the metallic mineral 
deposits of Escuaba, Molleturo, San Bartol- 
omé, and Portovelo Mines where polymetal- 
lic and precious metals will be exploited. 
Among the metallic minerals, gold has been 
the most promising. Most of the gold pro- 
duction in 1985 was from Nambija, Porto- 
velo-Zaruma, and Ponce Enriques as well 
as from numerous gold placer deposits 
throughout the country. At the Nambija 
deposit, in southern Ecuador, gold explora- 
tion and development indicated values as 
high as 6 and 7 troy ounces of gold per ton of 
gold-bearing gravel, with reserves of several 
tons of gold. 

In an effort to become less dependent on 
oil revenues, the new Government launched 
a major drive to exploit the nation’s miner- 
al resources with the introduction of a new 
mining law promulgated on August 22, 
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which offered far greater incentives than 
the previous “Ley de Fomento Minero" 
introduced in 1974. 

Contract procedures have been simplified, 
and the contractors have more guarantees 
to move into the exploitation phase if the 
exploration delineates ore reserves. Direct 
exploitation without the need for a prior 
exploration contract is also permitted, and 
mining contracts have been extended to run 
for 30 years as opposed to 20 years under 
the old law. The maximum surface area 
allowed for exploration was reduced from 
30,000 hectares to 10,000 hectares; the maxi- 
mum area for prospecting is 50,000 hec- 
tares, and that for exploitation is 5,000 
hectares. 

No contracts are necessary for areas 
smaller than the maximum areas allowed 
for prospecting and exploration. The new 
law includes provisions for technical and 
economic arbitration and allows the mining 
entrepreneur to remove all his 
assets on expiration of the contract. The old 
and new mining laws differ most on the 
issue of taxation. To prevent the hoarding of 
the vast areas granted for prospecting and 
exploration, the new law states that the 
monthly and annual payment for surface 
rights will be linked to a monthly mini- 
mum wage index of 2% per hectare for 
prospecting and 496 per hectare for explora- 
tion. Royalty payments have been reduced 
from 1696 to 196, and there is now a pro- 
vision for the amortization of investments. 
All state mining ventures will be the re- 
sponsibility of a new agency, Instituto 
Ecuatoriano de Minería (INEMIN), which 
replaced the former Dirección General de 
Geología y Minas. 

On September 25, the Government of 
Ecuador announced that INEMIN had ap- 
proved 71 risk exploration-exploitation con- 
tracts under the new mining law; such 
contracts will become effective after being 
approved by the attorney general and con- 
troller general. Fifty-six of the new con- 
tracts were awarded to domestic enter- 
prises, 11 to joint venture companies, and 4 
to foreign firms. 

The Government expects a significant 
increase in foreign and domestic mining 
investment to flow from the adoption of the 
new mining law. The approval of the first 
batch of contracts under this law increased 
by almost 40% the number of mining con- 
tracts in force. 

One of the first foreign companies at- 
tracted to Ecuador was Armeno Resources 
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of Canada, which has been examining the 
San Bartolomé lead-zinc-silver mine in 
Azuay Province, about 350 kilometers south 
of Quito. The deposit has indicated reserves 
of 90,000 tons of ore averaging 0.7% lead, 
296 zinc, and 7 to 10 grams of silver per ton. 
Initial exploration suggested that reserves 
could be tripled. The El Erivan deposit 
adjacent to San Bartolomé Mine is to be 
explored further in 1986 to determine 
whether an expansion of the presently pro- 
posed operation at San Bartolomé is justi- 
fied. Armeno Resources envisage an annual 
production of 0.8 million ounce of silver, 750 
tons of zinc, and 250 tons of lead. 

Compañía Minera Ecuatoriana S.A. (CO- 
MINECSA) began gold placer mining in the 
Rio Amarillo near the town of Portovelo 
in El Oro Province. COMINECSA is 5096 
owned by Canadian investors and is the 
second foreign mining investment under 
the new mining law, COMINECSA has 
spent $500,000 thus far, and its operation 
still is in a prototype stage. A 150-ton-per- 
hour Ross Box is in operation, which yields 
47 grams of gold per ton of gold-bearing 
gravel washed through the Ross Box. Fol- 
lowing encouraging preliminary explora- 
tion results at the Rio Cachabi gold placer 
deposit in Ecuador, Northgane Minerals 
Ltd. of Canada plans to accelerate explora- 
tion activities in the area. The company 
hopes to prove enough gold reserves to 
justify early mine development. Prelimi- 
nary estimates indicate that the property 
contains 5 million cubic meters of gold- 
bearing gravel, which could support a min- 
ing operation for at least 8 years at a rate of 
900 kilograms of gold per year. 

Osborne and Chappel Gold Fields of Can- 
ada acquired a 50% interest in Los Lilenes 
S.A.'s gold placer deposits in Ecuador. Offi- 
cials indicated that engineering has been 
started on the design of the initial gold 
dredge to be installed at the Los Lilenes 
concession and on establishing the nec- 
essary infrastructure. The company an- 
nounced that negotiations with the Gov- 
ernment were under way to secure the 
rights of an exploration-exploitation con- 
tract to pave the way for production. Large 
areas were drilled at Los Lilenes to deter- 
mine the reserves, which were estimated to 
contain 80 million cubic meters of gold- 
bearing gravel with a total gold content of 
640,000 troy ounces. The company indicated 
that there is a potential for the installation 
of two dredges in Brazil and three in Ecua- 
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dor over the next 5 

Empresa Minera Unificada S.A. (EMU- 
SA) of Bolivia was negotiating with the 
Government for the rights to mine a sizable 
gold deposit in Ecuador. EMUSA’s officials 
indicated that prospecting and exploration 
stages were completed and that the compa- 
ny was waiting for Government approval to 
begin dredging operations by the end of 
1986. 

In the southern Province of El Oro, the 
Government would like to attract private 
sector participation in the dormant Porto- 
velo copper-zinc-gold-silver mine. There are 
indicated reserves of about 250,000 tons of 
ore grading 1.09% copper, 1.74% zinc, 6.8 
grams of gold per ton, and 63 grams of silver 
per ton, and the Government wishes to re- 
tain a stake of up to 20%. 

Another inactive mine needing new in- 
vestment is La Plata. Closed since 1981, 
the mine has indicated reserves of about 
233,000 tons of ore grading 4.77% copper, 
2.35% zinc, 2.8 grams of gold per ton, and 43 
grams of silver per ton. 

In the northwestern part of the country, 
in a sector known as Rio Junin, in Imbabu- 
ra Province, a potentially major copper- 
molybdenum discovery was made in 1984. 
Drilling encountered mineralization over 
an area of 3 square kilometers, and INE- 
MIN claims that the ore there contains up 
to 1296 copper, 2.5 grams of gold per ton, 33 
grams of silver per ton, and significant 
amounts of molybdenum. 

In southern Ecuador in the Nambija 
Cordillera of the Zamora Province, close to 
the border with Peru, there was increased 
activity in gold exploration and develop- 
ment. More than 12,000 independent min- 
ers were exploiting an extremely rich 
skarn-type deposit averaging 15.5 grams of 
gold per ton of material. Gold output from 
Nambija represented two-thirds of the coun- 
try's total production, which was 9,000 kilo- 
grams valued at $81.8 million. In order to 
introduce mechanized mining methods to 
the area, the Government is proposing com- 
bined operations with the two miners’ coop- 
eratives in the area. The Government would 
own 40% of the operation and the coopera- 
tives the balance. Total gold production in 
Ecuador in 1985 was 9,000 kilograms valued 
at $81.8 million. The Nambija Mine pro- 
duced 6,000 kilograms, followed by Porto- 
velo and Ponce, 1,200 kilograms; Zamora, 
800 kilograms; and others, 1,000 kilograms. 
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Table 1.—Other Areas of South America: Production of mineral commodities! 


Country and commodity 
ECUADOR? 
Cadmium, mine output, metal content® 
Cement, hydraulic... thousand metric tona. — 
Kaolin 


Copper, mine output, metal content do 
FFF million cubic feet... 
Marketable __ ________.-___-~- SURE 
FFF ounces... .. 
(for ment metric tons. — 
Iron and steel: 

Steel, crude... c-2-- M cc. 
Lead concentrate, metal content: do- 
Natural gas liquids: 

N tural gusaline 

42-gallon barrels... 

Liquefied petroleum gas? 3 

Total .—— os ee ps do... 
Petroleum: 

Cruddssds‚ dds da 

ucts: 

111 a "M 
Jet fuss 4 do 
Kerosene. «4 do 
Distillate fuel olli do 
Residual fuel oli do 
Lubricants... 22-2 -l2- do... 
Liquefied petroleum gas do... 
Unspecified |... Ere 
Refinery fuel and loses do.. 

Toal 2.5232 ea do.. 


. 
metric tons. — 
Marble... ---------- metric E 
Sulfur: 
5 "NC ee -QZü da 
From petrolu mmm da 
From natural ga do 
EEE ee eee 
FRENCH GUIANA 

Gold, mine output, metal content He d ounces. _ 

Stone, sand and gravel"... metric tons. .. 


Aluminum: 
Bauxite, equivalent, gross weight 
ary p ced metric tons. — 


Alumina. __ ~~~. -- curet 
Diamond:* 

gem oe oe thousand carata. — 
Industrial stones NER 
Toal c ss o uf 8 

Gold, mine output, metal content _ troy ounces. 

PARAGUAY 

Cement, hydraulic... thousand metric tons... 
6’! .. metric tona. 
Other thousand metric tons. — 
Gypsum POCO mIRC metric tons. — 


See footnotes at end of table. 


1984 


6 
8 


114 
11,181 


109 


1985* 
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Table 1.—Other Areas of South America: Production of mineral commodities' 


ntinued 
Country and commodity 1981 1982 1988 1984P 1985* 
PARAGUAY —Continued 
Petroleum refinery products: 
ure thousand 42-gallon barrels. . 799 698 484 827 3506 
Jot Nol- conna PS 182 69 88 18 3115 
CC UDIN aM —— 116 88 201 88 358 
Distillate fuel oĩ lilli n 1,981 698 705 512 3628 
Residual fuel oll!!! E 884 271 202 149 3228 
Liquefied petroleum gas een 87 85 81 85 347 
Refinery fuel and losses Lc 135 404 839 167 3229 
Total oe oto ³Ü¹A da- 4,194 2,269 2,050 1,295 "1001 
Pigments, mineral: Natural, ocher .. metric tona 200 120 180 250 
Sand including glass sand 
thousand metric tona. _ 2,650 2,800 1,602 1,624 31,741 
Dimension ________________- da 248 108 71 62 365 
Crushed and broken: 
55 (for cement and lime) da- 885 210 850 175 3180 
IMMER NUR do- 93,600 2,500 1,500 1,780 *1,850 
. metrie tons. _ 150 150 120 150 120 
SURINAME 
Al e 
Bauxite, gross weight 
thousand metric tons... 4,006 74.206 8,400 8,454 8,000 
Alumina. 2 2222222222. UM 1,165 1,055 1,129 1,208 1,000 
primary! | LLL cllc. da- 141 143 23 
Cement, hydraulic da 71 72 14 50 
Clays: Common metric tons. — 110,000 100,000 100,000 100,000 100,000 
e MM UB INN Onte =e 0y ounces... _ 599 500 
Sand, common ___. thousand metric tons. — 150 150 150 150 NA 
77. ̃ ̃ A a ae mn 70 10 20 20 NA 
Stone, crushed and broken ONIS 50 50 46 NA 
URUGUAY 
Aluminum, secondary |... metric tons. — 2 x 18 T 
Cement, hydraulic... thousand metric tona__ 742 659 401 384 3314 
3 metric tons_ 00,000 278,821 152,155 70,986 150,000 
Coke, gnahouse 7 8 do 12,000 t 10,000 10,000 p 
D ie ae 8 *2 500 838 1,129 1,950 1,000 
Fluorsper .- 9 ae ©) G ©) zc 
Ges, manufactured |... million cubic feet ©) ©) () ©) iis 
Gem stones, 
Arat metric tons. _ 180 94 53 108 90 
Amethyst tt!!! ert 80 2 24 2 
JJ 8 do- Bess 122,284 151,882 74,091 100,000 
Iron and steel: 
Electric-furnace ferrosilicon crust 
e 158 250 162 1 
Steel, crude________._______~_ do- 15,189 28,019 45,674 47,980 345,144 
CC as 81, 88,602 41,221 341,867 
Lim thousand metric tons. — *50 14 10 8 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrela . 1,768 1.901 1,570 1,648 31.049 
Jetfuel 444 da 210 1 191 152 $184 
ae ad EE A ES 8 da- 861 572 3452 
Distillate fuel oil do 3,514 8,600 8,181 8,848 32.992 
Residual fuel oi] |... do... ji 4,782 aars 2,125 32,301 
Liquefied petroleum gas d- 896 445 415 482 3498 
NENNT PREND MUN: da- 221 318 206 251 3189 
Refinery fuel and losses do... 401 -288 -151 -886 
JJ HERREN NUES do- 12,608 12,482 983 9,068 7 
Sand and gravel: i ii: 
Common _____ thousand metric tona... 2000 2.042 1,598 1,891 1,500 
AAA metric tons. _ $) ($) ($) ) 2 
Grave!!! thousand metric tons_ *350 506 489 281 500 
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Table 1.—Other Areas of South America: Production of mineral commodities! 
-- Continued 


Country and commodity 1981 1982 1988 1984P 1985* 
URUGUAY —Continued 
Stone: 
5 thousand metric tons. — 10 9 9 10 8 
Al ncht metric 11,000 3,294 9,977 8,000 
um chit x; 
3 thousand metric tona... 15 *14 8 4 8 
FFC Pe: *1,250 1,098 161 666 700 
Marble... ~~ S *4 5 4 4 4 
1/%§˙ĩ5¹ ð metric tona... 11,000 11,480 1,269 7,000 
arts n *10 621 481 150 300 
Other including ballast 
metric tona... *1,400 2,171 1,908 1,969 1,900 
Sulfur, elemental, byproduct* _ _ _ _ metric ton 2,000 2,000 2,000 2,000 2,000 
Talc, soapstone, pyrophyllite |... do- 1,700 1,145 685 1,658 1,000 
Tuff: Tufa ß do oes d 2,444 4347 8,500 


variety of crude construction materials (common clays, sand and gravel, 
B bobo aemper qoe pues b cerner ng ai ido n 


H 


FRENCH GUIANA’ 


The mineral industry comprised a small 
portion of the overall industry of French 
Guiana in 1985. Placer gold deposits were 
mined at a number of remote sites in the 
interior. Most of the placer gold deposits 
were initially exploited in the late 1800's. 
The preponderance of placer gold mining 
was done by small independent miners, 
some financed by foreign investors. Some 
gold dredging was done by Soremine, the 
French-owned gold dredging operation, 
with some assistance from a Canadian com- 
pany, Pinto Malarctic Gold Mines. Stone 
products, including sand and gravel, were 
quarried in the central coastal region for 
domestic consumption only. 

French Guiana’s economy in 1985 was 


much more positive than the economies of 
its two neighbors, Guyana and Suriname. 
Its status as an Overseas Metropolitan De- 
partment of France very likely contributed 
significantly to its economic stability. 

Geological studies of the eastern French 
Guiana region of the Guiana Shield have 
indicated considerable mineral deposits in 
the Precambrian host rocks. Among the 
minerals present were bauxite, chromite, 
copper, diamond, gold, iron, manganese, 
molybdenum, tungsten, and uranium. 

French Guiana’s electric power generat- 
ing capacity in 1984 was 31 megawatts. 
Total electric energy produced was 138 
million kilowatt hours, which averaged out 
to 1,725 kilowatt hours per capita. 
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Table 2.—French Guiana: Exports and reexports of mineral commodities! 
Destinations, 1984 
Commodity 1983 1984 United »u ! 
Alumin Metal including scrap 
iui tons. — 8 4 — All to France. 
Clays, rint a ci lg da ae 1 1 
ih 5 dde "cmm E 82ů Do. 
FC da- ze 844 8 ee reae 
Iron and steel: Metal: 
3533 do... as 20 — All to Brazil. 
NE value, thousands. $5 $1 All to Martinique. 
ue, " T 
Tubes, pipes, fittings 
"m tona... _ 10 md 
thousanda.. .. ae $1 -. All to Guyana. 
0l. a barrels. — 119 REN 
Precious and stones other 
than diamond: 
value, thousands... _ $2 -- 
brine do.. NÉ -~ All to France. 
Silver: Waste and do. Le e Do. 
Tin: Metal including " 1 
Other metals: Ores and concentrates u 
do 81 $19 $19 
Other industrial minerals: Crude 
da $15 m 
iTable prepared by H. D. Willis. 
Table 3.—French Guiana: Imports of mineral commodities’ 
(Metric tons unless otherwise specified) 
Sources, 1984 
Commodi 1988 1984 
7 hres Other (principal) 
METALS 
i metals à T 
Aluminum: 
Oxides and hydroxides ae 2 -. All from France. 
Metal incl alloys, semimanu- 
pir regi ee 1 1 50 104 6 France 75; Switserland 18. 
CE eSI 81 89 -— All from France. 
Iron and steel: Metal: 
JJ E Ra oe ae 4 e Do. 
unspecified... ----— 1 E 
14 0 MN - 
Bars, rods, angles, shapes, sections 2,8 2,51 11 Wel oet e 
Universalis, plates, sheets |... 2,579 2,472 TM TI Belgium-Luzembourg 
Hails and accessories- ______ ni E is Dé chops i 
Tubes, pipes, fittings... 185 42 — France ee, 
i: Castings and forgings, rough ..... 88 21 NS All from France. 
— — —c— P 1 2 m Do. 
Metal including alloys, semimanu- š 
Mercury _.______ value, thousands. _ $5 $6 $1 France $4; West Germany $1 
ing 22s $1 mS 
Metal including alloys, t 
3 ae $1 $1 -- All from France. 
Tin: including semi- 
F $2 $2 zc Do. 
Zinc: Metal including alloys, semimanu- š : D 
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Table 3.—French Guiana: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Do. 
Do. 


— and Tobago 18,154; France 
Trinidad and Tobago 144,857; France 


All from France. 
W 


Trinidad and Tobago 305,420; Nether 
France 1911 odd ria 

Trinidad and Tobago 168,383; France 
All from Netherlands Antilles. 

All from France. 


THE MINERAL INDUSTRY OF OTHER AREAS OF SOUTH AMERICA 


1117 


GUYANA: 


Guyana’s bauxite production for 1985 in- 
creased an estimated 26% over that of 1984; 
however, the industry continued to show a 
financial loss in its operations. Diamond 
and gold production decreased from those of 
1984. The Government has decided to step 
up efforts to stamp out diamond and gold 
smuggling, and as a result, boost its foreign 
reserves. It will allow miners to operate 
foreign currency accounts in locally based 
commercial banks. As a result, this new 
incentive should facilitate a substantial 
increase in production and, more impor- 
tantly, official declarations of proceeds. The 
Guyanese Government was considering re- 
activation of a manganese mine that op- 
erated from 1960 to 1968. The Government 
reportedly is awaiting the results of a study 
by a North Korean company on gold, iron 
ore, and manganese deposits in northwest- 
ern Guyana, which could lead to reviving 
the processing plant. 

Guyana contains two sedimentary basins 
that have hydrocarbon potential, the Taku- 
tu Basin and the Guyana Basin. The Taku- 
tu Basin, an intracontinental rift basin that 
extends into Brazil, has tested positively for 
hydrocarbons. The Guyana Basin, a coastal 
and offshore sedimentary basin, had nine 
wells drilled in the offshore portion. Oil 
seepages have been reported along the 
coast, and promising hydrocarbon shows 
have been encountered in both offshore and 


onshore wells. It is anticipated that a round 
of petroleum exploration licensing will be- 
gin in 1986. 

Reynolds Aluminum International Serv- 
ice Inc. signed a technical and marketing 
agreement with the Bauxite Industry De- 
velopment Co. Ltd., the state holding com- 
pany for marketing, sale, and shipment of 
bauxite products. Under the agreement, 
Reynolds will provide technical assistance 
for Guyana Mining Enterprise Ltd.’s (Guy- 
mine) bauxite operations in marketing its 
bauxite product line and in developing and 
marketing new products. 

Representatives of eight foreign compa- 
nies involved in the utilization of bauxite 
visited Guyana in midyear to tour the 
bauxite operations and hold discussions 
with officials of Guymine. The visitors 
represented companies from Canada, Co- 
lombia, Mexico, the United States, and 
Venezuela. Among the items of discussion 
were a planned production increase and a 
search for new markets. 

In June, Guyana and North Korea finaliz- — 
ed a joint venture project for gold mining 
operations in the Essequibo region, with 
North Korea to provide equipment for the 
project. Guyana was to sign a barter agree- 
ment with the U.S.S.R. in January 1986, 
covering the period 1986-93. Guyana will 
exchange bauxite for machinery, commer- 
cial aircraft, and other items. 


PARAGUAY‘ 


The mineral industry of Paraguay contin- 
ued to be limited to the production on a 
small scale of a few industrial mineral 
commodites including cement, construction 
materials, and petroleum products. Para- 
guay's principal economic activity was in 
agriculture, ranching, forestry, and to a 
very minor extent mining. These comprised 
the primary sectors and accounted for one- 
third of GDP. Agriculture accounted for 
20% of the country’s GDP, ranching, 7%; 
forestry, 8%; industry, 16%; construction, 
196; and mining, 0.4%. 

About 90% of the industrial output was 
consumed domestically and consisted of al- 
coholic and nonalcoholic beverages, appar- 
el, cement, construction materials, food- 
stuffs, leather products, lumber products, 
petroleum products, and textiles. 

The GDP for 1985 was approximately $2.5 


billion using a market rate of exchange. Per 
capita income was estimated at $890. Real 
GDP rose about 4% in 1985 over that of 
1984, in the second year of recovery from a 
deep economic slide. Prior to the economic 
slump, the Paraguayan economy had been 
experiencing the hemisphere’s most rapid 
rates of economic growth, with real GDP 
increasing 10.8% annually from 1976 to 
1981. 

Paraguay remains under balance of pay- 
ments pressure, with deficits averaging 
$100 million per year for 1984-85. Total 
foreign debt was estimated at $2,150 million 
by yearend 1984. 

Although there was increased output in 
1985, declining investment, adverse mone- 
tary and foreign exchange developments, 
and deteriorating business sentiment dark- 
ened the economic outlook. Fueled by mone- 
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tary expansion and depreciating currency 
in the free market, inflation was about 30% 
to 45% depending on the reference index. 
Unemployment, although not surveyed, re- 
mained high in urban areas without any 
prospect of abating soon because economic 
activity still was relatively depressed. 

Paraquay was almost self-sufficient in 
cement production and prepared a cement 
plan to achieve that goal. The plan includes 
the modernization of an existing plant at 
Vallemi with capacity of 420,000 tons per 
year, and building a new 600,000-ton-per- 
year plant in the same location. In addition, 
Paraguay inaugurated a 700,000-ton-per- 
year portland cement plant at Villeta on 
June 10, 1985. 

Brazil’s Belgo-Mineira S.A. will assist in 
commissioning the No. 1 blast furnace at 
Aceros del Paraguay S.A. (Acepar) in the 
second half of 1986. A cooperative agree- 
ment was signed between Acepar and Bel- 
go-Mineira and Paul Wurth do Brasil 
S.A. (both part of Belgium-Luxembourg’s 
ARBED Group), which supplied equipment 
for the charcoal blast furnace. 

Acepar is Paraguay’s first steelmaker, 
and the plant was originally scheduled to 
start production at yearend 1984. The steel 
plant has two 87,500-ton-per-year charcoal 
blast furnaces, two 15-ton Linz-Donawitz 
converters (180,000 tons per year), two twin- 
strand continuous casters (240,000 tons per 
year), and a 150,000-ton-per-year semicon- 
tinuous bar and rod mill. Under the agree- 
ment, Belgo-Mineira will train Acepar’s 
staff both at its Joa Monevade plant and at 
Acepar’s plant at Villa Hayes on the Para- 
guayan River. 

Paraguay and Argentina, in principle, 
remained committed to reactivate the con- 
struction of the multibillion-dollar Yacyreta 
hydroelectric plant, which has been held 
back in view of Argentina's inability to 
finance the project. 

In mid-June, an Inter-American Develop- 
ment Bank mission visited Buenos Aires to 
discuss a $60 million loan for the northern 
gas pipeline. They also discussed the latest 
budget estimates, timetable, and financing 
for Yacyreta, the second major hydroelec- 
tric project on the Paraná River and the 
first project Paraguay has undertaken with 
Argentina. It is roughly one-third to one- 
half the scale of Itaipú in terms of generat- 
ing capacity, employment required during 
construction, and cost. 

Itaipú, also on the Paraná River, is Para- 
guay's first and the world's largest hydro- 
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electric project and was officially inaugu- 
rated October 25, 1984, by the Governments 
of Brazil and Paraguay. When completed by 
1990, ItaipG will have a 12,600-megawatt 
capacity. Total investment in the project is 
expected to be $15.8 billion (1983 dollars). 
Financing has been provided by Brazil’s 
state-run electric power holding company 
Electrico Brasileiro S.A., Brazilian financial 
institutions, and international lenders. 

The construction of a third binational 
(Argentina-Paraguay) hydroelectric power 
at Corpus, also on the Paraná River, pre- 
viously reported to have been shelved, has 
been reactivated under a new name, Itacua. 

Although considerable advances have 
been made in the development of the coun- 
try's hydroelectric power, Paraguayan ener- 
gy requirements continue to heavily depend 
on oil and natural gas imports, with current 
consumption of oil estimated to be between 
11,000 bbl/d and 12,000 bbl/d. Shortages of 
supply have been aggravated by delays in 
deliveries of crude from Argentina. In Para- 
guay, limited exploration has had disap- 
pointing results; although Piper Oil Co. has 
reported reserves of 9.4 billion barrels of oil 
and 310 billion cubic meters of natural gas 
in the Cuenca Curupayty. 

Since the discovery of oil in the Pirity 
Basin at Palmar Largo in Argentina, atten- 
tion has been focused on petroleum pros- 
pecting and exploration in the Paraguayan 
Chaco region into which the Pirity Basin 
extends. 

The Government of Paraguay issued a 
decree converting Occidental Petroleum’s 
hydrocarbon prospecting permit to an ex- 
ploration concession, which covered an area 
of 3 million hectares in the Paraguayan 
Chaco region, which includes a portion of 
the Pirity Basin. In October, the Anschutz 
Corp. of the United States began explo- 
ration drilling on the Paraguayan side of 
the same basin in a concession previously 
granted to Chesapeake International Corp. 

Royal Dutch/Shell is expected to obtain 
85% participation in the hydrocarbon con- 
cession that Occidental Petroleum now has, 
pending approval by the Paraguayan Con- 
grees. The royalty provisions of that con- 
tract are the same as those applied to the 
Anschutz and Chesapeake concessions: 20% 
of daily production up to 5,000 bbl/d; 25% of 
5,000 to 10,000 bbl/d; and 32% of production 
in excess of 10,000 bbl/d. These royalty 
provisions represent a substantial increase 
over the 10%, 12%, and 15%, respectively, 
specified in Paraguay's Hydrocarbon Law 
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The Government of Paraguay’s royalties 
on any petroleum discovery will be about 
double the amount envisioned in the 1960 
law; moreover, the petroleum companies 
would pay a 40% tax on their local profits. 
Two U.S. consortiums maintain active ex- 
ploration on concession rights in eastern 
Paraguay. In late 1984, the Government 
granted 8.3 billion hectares in hydrocarbon 
exploration concessions to Superior Oil Co. 
in an area known as the Paraná Basin along 
the Paraná River. The concession is across 
the border from where Brazil's Petroleo 
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Brasileiro S.A. is reported to have drilled 
numerous successful exploration wells. 

Superior Oil was bought out by Mobil Oil 
Corp., a company that has not demonstrat- 
ed the same degree of interest in petroleum 
exploration in the Paraná Basin. Mobil has 
retained 20% interest in the concession, and 
as of September 1985, turned the 20% share 
over to Adams Resources and Energy Inc. 
of Houston, Texas. The new operator assum- 
ed the same terms and therefore would be 
expected to initiate exploration drilling in 
late 1986. 


SURINAME* 


Suriname's aluminum and bauxite mar- 
kets both suffered substantial losses in 1985. 
NV Billiton Maatschappij Suriname and 
Suriname Aluminum Co. (SURALCO), the 
two major companies responsible for the 
bulk of the country's export revenues, re- 
corded losses of $37.8 million and $20.3 
million, respectively. The losses were due 
essentially to structural overcapacity, and 
as a consequence both the bauxite and 
aluminum industries have suffered. High 
production costs were another factor in the 
companies’ losses. The domestic alumina 
production costs were $160 to $170 per ton 
compared with $90 per ton in Australia, 
the world’s largest exporter. In November, 
the Aluminum Co. of America (United 
States), the parent company of SURALCO, 
announced a work force reduction of 1396. 
Three hundred and fifty people would be 
laid off at the smelter and 150 at the mines. 

Suriname contains other mineralization 
of importance, in particular its alluvial and 
primary gold deposits. Gold placers have 
been in operation for many years. Gold has 
also been discovered in gold-bearing quartz 
veins and in gold-bearing pyrites. In 1985, 
the Government began drafting new legisla- 
tion aimed at attracting investors and di- 
versifying the country's mineral sector, 
which for years has been heavily dependent 
on the bauxite-aluminum industry. Suri- 
name produced an estimated 1.13 million 
barrels of crude petroleum in 1985, approx- 
imately the same as in 1984. In June, NV 


Staatsolie Maatschappij Suriname signed a 
tentative service contract for the explora- 
tion and production of offshore oil with 
Suriname Petroleum Corp. (SPC), a subsid- 
iary of Energy World Trade Inc. (United 
States) SURALCO, Austra-Tex Oil Co. 
(Australia and United States) and North- 
ern Michigan Exploration Co. (United 
States). The initial drilling program, to get 
under way before yearend, called for at 
least five wells. More wells are required 
later to retain block acreage. At yearend, 
Suriname’s estimated proved reserves were 
1 million barrels. 

In June, the state oil company signed a $5 
million loan agreement with Algemene 
Bank Nederland, Houston, Texas. The Gov- 
ernment money will be spent to purchase 
foreign goods and services necessary for the 
expansion of the Tambaredjo Oilfield in the 
Saramacca District. 

In November, four members of the Lib- 
yan Economic Mission met with Govern- 
ment officials to discuss technical and eco- 
nomic cooperation between Libya and Suri- 
name. Surinamese exports of rice and tim- 
ber were discussed as well as joint invest- 
ments in agriculture, fisheries, and indus- 
try. 

The Ministry of Resources and Energy 
signed an agreement in July to purchase 
electricity from SURALCO, which in turn, 
will sell the electricity to the Energy Co. 
Suriname, a Government company, which 
will distribute it to the consumers. 


URUGUAY" 


The mineral industry was of minor im- 
portance to Uruguay’s economy and contin- 
ued to be concentrated mainly in the indus- 
trial mineral sector including cement, con- 


struction materials, iron and steel products, 
and petroleum products for domestic con- 
sumption, and was of minor consequence to 
Latin America and the world economy. Real 
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GDP fell steadily from 1982 to 1984, but 
grew by an estimated 1.9% in 1985 over that 
of 1984. However, the only sectors actually 
showing recovery were agriculture and the 
fishing industry, while the construction in- 
dustry suffered a severe decline. Moreover, 
inflation reached 83% in 1985 compared 
with that of 1984, largely as a result of a 
large public sector deficit, which in the 
absence of external resources had to be 
financed by the Central Bank. Unemploy- 
ment remained high, standing at 12.7% in 
November 1985. 

The Government prepared an economic 
program that was approved by the Interna- 
tional Monetary Fund, designed to alleviate 
inflationary pressure and revive private 
sector activity. Industry, together with the 
small-mining sector, contributed one-fifth of 
the GDP. 

Very few mineral resources were being 
exploited, and efforts were made to stimu- 
late exploration. These included a detection 
of high-quality granite, marble, and semi- 
precious stone deposits; a survey of uranium 
deposits and titanium-bearing sands; possi- 
ble development of ilmenite deposits in 
Rocha Province; and an exploitation con- 
tract for the 45-million-ton Valentine’s iron 
ore deposit. As part of a new mining initia- 
tive, the owners of the Valencia dolomite 
property in Lavalleja Province requested 
that the Government reactivate the mine 
because it represents an important source 
of revenue for the country. The company 
claimed that about $75 million has been lost 
since the Government closed down the oper- 
ations in 1975. Company sources indicated 
that production could be brought to 30,000 
tons per year within a few months and 
would provide earnings of $7.5 million per 
year as well as jobs for over 200 people. 
Brazil’s Departmento Nacional da Producáo 
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Mineral (DNPM) estimates that illicit sales 

accounted for more than one-half of Brazil’s 

overall gold output in 1985, and that sub- 

stantial quantities found their way across 

m Paraguayan, and Bolivian bor- 
rs. 

Reportedly, officials from DNPM stated 
that Uruguay sold 30 tons of gold to the 
United States in 1985, an increase of 696 
compared with sales in 1984. This is surpris- 
ing since there is no gold mining in Uru- 
guay. Uruguay has no known gas fields or 
oil fields. Most of the energy requirements 
are supplied by hydroelectric power, and 
Argentina's state oil company, Yacimientos 
Petrolíferos Fiscales, has begun a series of 
exploratory drillings and underground sur- 
veys in the northeast under a geological 
mineral cooperation agreement. Uruguay 
imported 7.9 million barrels of crude oil in 
1985, mainly from Nigeria and Iran, and 
smaller quantities from the U.S.S.R. and 
Mexico; volume declined 1396 and value 
1496 compared with those of 1984. 

Uruguay's traditional exports were af- 
fected by markedly weak demand and a 
deterioration in international prices in 
1985, as well as by internal strikes. As a 
result, the value of exports declined to an 
estimated $835 million compared with $924 
million in 1984. Uruguay's main export 
markets in 1985 were the United States, 
followed by Brazil and Argentina. 


1By Pablo Velasco, physical scientist, Division of Inter- 
E- H K Ensminger, physical scientist, Division of 
Internationa | ientist, Division of 
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Fiji has been an independent country 
within the British Commonwealth of Na- 
tions since 1970. It consists of an archipela- 
go of more than 300 islands ranging from 
tiny coral atolls, cays; and rugged coral 
limestone islets, to the larger mountainous 
islands of Kandavu, Taveuni, Vanua Levu, 
and Viti Levu of volcanic origin. The islands 
of Fiji straddle the 180° meridian about 
1,800 kilometers south of the Equator in the 
part of the southern Pacific Ocean known 
as Melanesia. 

The production of gold and silver from 
the Emperor Mine at Vatukoula on the 
island of Viti Levu, the main island of Fiji, 
remained Fiji's only metallic mineral pro- 
ducer. Mining began at the Vatukoula site 
in 1933, producing 124 million troy ounces 
of gold and 147 thousand troy ounces of 
silver by yearend 1985. 

The Vatukoula joint venture, comprised 
of Emperor Gold Mining Co. Ltd. (80%) and 
Westorn Mining Corp. (Fiji) Ltd. (20%), with 
Western Mining as the operator, announced 
in midyear an expansion program to in- 
crease underground mine production by 


increasing crushing and milling capacity 


and replacing the existing roaster. The $22 
million? upgrading, to be spread over a 2- to 
3-year period, was expected to permit an 
increase in gold production to about 100,000 
troy ounces per year. Almost 55% of the ore 
produced during 1985 came from under- 
ground workings. In addition, the two com- 
panies, in a joint venture named Tavua, 
decided in midyear to sink an exploratory 
shaft to the 380-meter level on their 50-50- 
owned Nasomo Prospect, 2 kilometers south 
of the Vatukoula workings. Previous drill- 
ing at the site intersected gold mineraliza- 
tion, and the shaft, along with a crosscut to 
be advanced from the Vatukoula Mine, will 
be used to conduct underground drilling 
and to obtain bulk samples for metallurgi- 
cal testing. The project was estimated to 
take 2 years at a cost of $19 million. Should 
the results of this testing be sufficiently 
encouraging, an estimated additional $15 
million was budgeted to complete the shaft, 
build milling facilities, and develop a mine 
to commence production by 1988. 

Placer Pacific Pty. Ltd., a subsidiary of 
Placer Development Ltd. of Canada, was 
granted a special prospecting license for the 
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entire island of Vanua Levu in 1985, adding 
the remainder of the island to the compa- 
ny's license for the northeastern part of the 
island, which was granted in 1984. Placer 
Pacific’s exploration programs in 1985 con- 
sisted of analyzing for 17 elements, includ- 
ing gold. Although the results of the pro- 
gram were encouraging, the license area 
was reduced by 80% late in the year. Placer 
Pacific was negotiating at yearend for a 
special prospecting license for a large part 
of Viti Levu. 

Metallgeselischaft AG and Degussa AG, 
both of the Federal Republic of Germany, 
completed their study begun in 1984 on the 
possibility of re-treating tailings from the 
Vatukoula Mine. Both companies withdrew 
from the project upon completing their 
report. The tailings were estimated to con- 
tain 300,000 troy ounces of gold and 550,000 
troy ounces of silver. 

The Waisoi and other porphyry copper 
deposits at Namosi, northwest of the capital 
city of Suva, became open to application for 
prospecting and developing after the explo- 
‘ration companies holding the expired li- 
cense failed to reach an accord with the 
Government on the future development of 
the deposits. Previous work, conducted by 
subsidiaries CRA Ltd. of Australia, Anglo 
American Corp. of South Africa Ltd., and 
Preussag AG of the Federal Republic of 
Germany, outlined three porphyry copper 
systems in the area. Waisoi, the largest, 
indicated 500 million tons of ore containing 
0.49% copper, 0.16 gram of gold per ton, and 
1.0 gram of silver per ton, with some recov- 
erable molybdenum. The smaller deposits 
contained up to 196 copper. 


MINERALS YEARBOOK, 1985 


A joint venture between the Australian 
Newmont Pty. Ltd. and Anglo-Pacific 
Exploration Ltd. conducted a diamond drill- 
ing program at Mount Kasi in southwestern 
Vanua Levu in which 14 holes were drilled. 
The program was designed to identify the 
source of stream boulders that carried 
extremely high gold values. Mount Kasi 
was the site of an early mine where 266,200 
tons of ore containing 60 troy ounces of gold 
and 4,400 troy ounces of silver was ex- 
tracted from 1932 to 1946. Several marble 
occurrences on Viti Levu, ranging up to 100 
million tons in size, were being evaluated by 
the Government in a drilling program at 
yearend. 

Active mining in Fiji, besides the Vatu- 
koula Mine, continued to be limited to 
quarries for stone and crushed gravel, lime- 
Stone for cement and lime production, and 
coral and river sand mining. These common 
construction materials were produced for 
domestic consumption. 

Four petroleum exploration licenses were 
held by a group of independent oil compa- 
nies, ‘of J. Thomas Stoen Inc., 
Mobley International Inc., Pacific Energy 
and Minerals Ltd., and R. G. Barry Inc., 
covering approximately a 16,000-square- 
kilometer area of Bligh Water. Pacific Ener- 
gy and Minerals had a controlling interest 
in all four licenses. The licenses covered 
about one-half of the shallow-water area, 
which was considered to be the most likely 
to have oil-bearing strata. There was only 
Government-sponsored interest in three 
deep-water prospects having long-term po- 
tential. 


Table 1.—Other South Pacific Islands: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Area and commodity 1981 1982 1983 1984 1965” 
FIJI 
aa os hi AA MEER 000 089 109,900 97 98,200 
Gold, min output nm en paa 40,124 Hen 59,961 
ounces. — ; , 
11;ͤ;Üͥ·uͥ 0 
Silver, mine output, metal content M ud [sets 2 i 
troy ounces. _ 8,391 18,519 18,021 15,207 14,757 
Stone, sand and gravel: 
Coral sand for cement manufacture 98,514 99,895 *95,000 *95,000 
River sand for cement manufacture. "Hm 21,801 29,778 928,000 925,000 *40,000 
River sand and gravel, n.e.s.? 
ic meters. _ 5,000 880,000 375,000 850,000 1 
Quarriedstone*. do... 210,000 290, 000 225,000 225,000 105,090 
NAURU? 
Phosphate rock |... thousand tona. _ 1,480 1,859 1,684 1,858 1,508 


Gee footnotes at end of table. 
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Table 1.—Other South Pacific Islands: Production of mineral commodities! —Continued 


. Area and commodity 1981 1982 1988 1984 1985 
NEW CALEDONIA 
Cement 50,154 53.191 560, 000 760, 000 60.000 
Chromite, gross weihtkk 4 49,825 91,880 84,152 78,820 
8 ada] vais 2,189 2,183 1 1 
VDF ai 4400 77600 675 
— 
Gross weicht thousand tons. _ 8,984 T9,050 2,200 2,866 8,630 
Metal no pce Nr CCC 78, 090 60,101 46,162 57,800 971,148 
Ferronickel: 
Gross weiht 109,679 108,606 *84,100 r 113,700 *141,800 
M orae content (nickel plus cobalt) — 21,989 ,006 21,717 29,158 86,385 
Gross went 20,648 9,700 r 66, 200 7,600 *11,800 
Metal content (nickel plus cobalt) 15,880 1,144 4,518 5,462 8,136 
Stone, send and gravel: 
Crude (unspecified) _ .... cubic meters. 19,422 19,600 *19,000 *20,000 *20,000 
Crushed. _ ~~~ da- 88,000 91,000 *90,000 90,000 90,000 
eie clu E C ae epee — 75,802 59,000 *60,000 *60, *60,000 
Silica (for metallurgical use — — — — da- 24,650 15,240 *15,000 *15,000 *15,000 
PAPUA NEW GUINEA? 
Sell . mine output, metal content 165,420 170,004 201,876 164,447 175,048 
mine output, metal content 
troy ounces. . 540,825 ,258 579,407 *835,000 1,186,618 
Silver, mine output, metal content da- 1,862,804 1,887,899 1,624,860 1,427,491 1,482,533 
SOLOMON ISLANDS? 
Gld -sorcen da- 1,050 1,818 *1,100 2,512 3,000 
0%] d ͤſ es M 150 $950 a — 


*Estimated. Preliminary. ‘Revised. 

1Table includes data available through July 22, 1986. 
SProduced from amount 
In addition to the 


of domestically quarried limestone. 
crude ion materials (common clays, sand 


and gravel, and stone) are 


construction i 
produced M but ee ve is not reported quantitatively, and available general information is inadequate to make reliable 


Cobalt content of ical ores com 
Cobalt actually recovered 


*Nickel-cobalt content of ore produced 


as reported by N 


puted assuming average cobalt content to be 0.07% since 1975. 
for use as cobalt; excludes cobalt content of nickel-cobalt alloys and/or included in 


ew Caledonia's Mines the total, about 97.832396 is 


Service. Of 
; the balance is cobalt (based D RYMER nickel-cobalt ratio in metallurgical products for 1880-1972). 


NAURU 


The Micronesian Republic of Nauru con- 
sists of a single raised coral island of 21 
square kilometers, 42 kilometers south of 
the Equator in the southern Pacific Ocean. 
Nauru has been an independent republic 
since 1 and is an associate r.ember of 
the British Commonwealth of Nations. 

The economy of the country has been 
based on the mining of the world's highest 
grade of phosphate rock. The Nauruan 
phosphate rock had an 8496 bone phosphate 
of lime (BPL), or tricalcium phosphate 
(88.5% phosphorus pentoxide or P., O.) guar- 
anteed, with rock treated in the calcination 
plant as high as 91% BPL (41.7% P. O.) and 
averaging 89% BPL (40.7% P,0,). The phos- 


phate was mined and marketed by the 
Nauru Phosphate Corp. incorporated in 
1969, which assumed full control of the 
industry from the British Phosphate Com- 
missioners in 1970. The corporation is an 
agency of the Government of Nauru. 

Production of phosphate rock from the 
centrally located surface mine on the is- 
land, removed from deposits interdigitated 
with evenly spaced dolomitized coral lime- 
stone pillars using clamshell buckets, in- 
creased 11% in 1985. All production was 
exported to Australia (61.390), New Zealand 
(22.5%), the Philippines (15.2%), and the 
Republic of Korea (1.0%). 
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NEW CALEDONIA 


The French Territory of New Caledonia 
and Dependencies is an overseas territory of 
France consisting of about 25 islands in the 
southern Pacific Ocean. The largest and 
most important island, New Caledonia—the 
largest island in the South Pacific after 
New Zealand and from which the territory 
takes its name—comprises about 90% of the 
territory's land area. Besides the island of 
New Caledonia, the Territory of New Cale- 
donia and Dependencies includes the Belep 
Islands, the Chesterfield Islands, the Huon 
Islands, the Isle of Pines, the Loyalty Is- 
lands, and Walpole Island. 

The mining industry of the territory con- 
sisted predominantly of two commodities: 
nickeliferous laterite ore for the production 
of various ferronickel products, and high- 
quality chromite ore for the production of 
concentrates. The territory's nickel laterite 
reserves, rich by world standards with an 
average grade in excess of 2.4% nickel, 
comprised an estimated 20% to 25% of 
world nickel reserves, second only to Cuba. 
Proven yearend chromite reserves were 
estimated at 300,000 tons grading 33% chro- 
mic oxide (Cr. O-). 

Nickel ore production by LeNickel-SLN, 
the restructured wholly owned corporate 
subsidiary formed from New Caledonia’s 
nickel operations of France’s Société Métal- 
lurgique le Nickel on January 1, was severe- 
ly down from the previous year owing to 
political violence associated with the Kanak 
separatist movement. Production of ferro- 
nickel from the Doniambo smelter at 
Noumea, however, maintained production 


throughout the year and eventually far 
exceeded 1984 production. Damaged equip- 
ment and facilities and road blocks of ore 
haulage trucks caused by the separatist 
unrest shut down the Camp des Sapins 
Mine at Thio and the Meaba Mine at 
Kouaoua in January. These mines were 
operating at 100% capacity by March, as 
was the Le Plateau Mine, also at Thio, 
which had been closed since the outbreak of 
violence late in 1984. However, separatist 
activity again closed the mines for a week in 
August, but without additional damage to 
plant and equipment. | 

The Doniambo smelter was able to main- 
tain continuous production during the year 
owing to healthy stockpiles of nickel ore 
and by purchasing ore from the several 
small independent miners on the island. 
The Nepoui and Poro Mines remained 
closed throughout the year. 

Chromite ore production from the under- 
ground Tiebaghi Mine consisted of refrac- 
tory-grade (low-silica, high-grade fines), 
high-grade lumpy, and high-grade fines. 
The mine was operated by Cromical S.A. 
and owned by Canada’s Inco Metals Co. 
(55%) in partnership with two French com- 
panies, Banque de Paris et Pay-Bas (22.5%) 
and Dong Triew Co. (22.5%). 

The territory was well endowed with 
resources other than chromite and nickel. 
Reportedly, there were significant deposits 
of antimony, copper, gold, iron ore, lead- 
zinc, manganese, and phosphate, but none 
were being mined commercially. 


PAPUA NEW GUINEA 


Papua New Guinea is in the southwest 
Pacific Ocean and has been an independent 
parliamentary state within the British 
Commonwealth of Nations since 1975. The 
country includes the eastern half of the 
New Guinean mainland; the Bismarck Ar- 
chipelago, comprised of the main islands of 
Manus, New Ireland, and New Britain; the 
northern most Solomon Islands of Bougain- 
ville and Buka; and the islands to the east of 
the New Guinean mainland, the Trobriand, 
Woodlark, D’Entrecasteaux, and Louisiade 
Island groups. 

The Papua New Guinean Government, 
holding a 20% equity, ordered its Austra- 
lian and U.S. partners, The Broken Hill 
Pty. Co. Ltd. (BHP), and Amoco Minerals 
Co. (Standard Oil Co., Indiana), respectively, 
to cease operations on February 28 at the 


$1.4 billion? Ok Tedi copper-gold-silver mine 
on Mount Fubilan in the Star Mountains, 
25 kilometers from the Irian Jaya border in 
the Western Province. The mine began 
producing gold in May 1984 with a rated 
capacity of 700,000 troy ounces per year, 
and was scheduled to begin copper produc- 
tion in 1986 when the gold cap would be 
depleted. However, the Government became 
increasingly concerned that the mine would 
be abandoned by the partners (BHP, 30%; 
Amoco, 30%; Kupferexplorationsgesell- 
schaft mbH, 20%, a consortium of Metall- 
gesellschaft and Degussa, (7.5% each), and 
the state-owned West German Development 
Co. (5%); and the Papua New Guinean 
Government, 20%) when the gold cap was 
depleted. The Government contended that 
plant development, including a tailings 
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pond and a hydroelectric powerplant, for 
copper production should have been started 
if copper mining were to start as scheduled 
in 1986. The mining ban lasted 3 weeks, 
during which the Government reduced its 
shareholding to 16.5%. After extensive ne- 
gotiations, Ok Tedi Mining Ltd. (OTML), 
the operator of the mine, was allowed to 
resume operations. The outcome of the 
dispute was that the Government agreed to 
a debt reduction by investing an additional 
$9.2 million and by bringing its equity share 
in the project back to 20% in exchange for 
OTML agreeing to increase copper mining 
to 60,000 tons of ore per day by the end of 
1988, 2 years ahead of the revised schedule, 
along with a deferment of up to 4 years on 
construction of the permanent tailings dam. 

Initial copper production was scheduled 
to begin at the end of 1986 with an ore 
throughput of 8,000 tons per day, building 
to 30,000 tons per day by the second half of 
1987. The $120 million that OTML will save 
by postponement of construction of the 
tailings dam will be diverted to speed con- 
struction of the 50-megawatt hydropower 
station needed to produce cheap power for 
the mine. 

Near yearend, OTML signed agreements 
to purchase and ship to the minesite two 
U.S. copper concentrators, one from the 
Anaconda Minerals Co.’s Carr Fork, Utah, 
mine for $7 million, and another from 
Quintana Minerals Corp.’s Copper Flats, 
New Mexico, mine for $8.5 million, enabling 
OTML to process 60,000 tons per day of 
copper ore. 

The Ok Tedi deposit has minable reserves 
of over 400 million tons of ore, including 34 
million tons of gold-bearing ore; the gold 
cap, averaging 1.75 grams of gold per ton 
and which will provide the necessary cash 
flow for the first few years of operations; 
and a secondary enriched copper-gold ore 
body underlying the leached cap that is 
estimated to contain 350 million tons of ore 
grading 0.74% copper, 0.59 gram of gold per 
ton, and 0.01% molybdenum. Below the 
copper-gold ore body lies an estimated 25 
million tons of primary copper ore grading 
1.37% copper. Skarn ore consists of 30 
million tons grading 1.17% copper and 1.2 
grams of gold per ton. 

Bougainville Copper Ltd.’s (BCL) copper- 
gold-silver mine at Panguna on Bougain- 
ville Island in the North Solomons Province 
became the world’s fourth largest copper 
mine in 1985. Reserves at yearend were 


1125 


estimated > be 625 million tons of ore 
averaging 0.40% copper and 0.46 gram of 
gold per ton. BCL was owned by CRA 
(53.6%), the Papua New Guinean Govern- 
ment (20%), and by public shares (26.4%). 

A 18th primary regrind ball mill was 
installed in midyear for approximately $18 
million to offset to some extent the effects of 
declining ore grades at the mine. Also, BLC 
was planning the construction of a $30 
million preconcentration screening facility 
to enable greater flexibility in determining 
the grade of ore, which previously was 
subeconomic. The average copper grade of 
ore milled in 1985 fell to 0.42% from 0.46% 
in 1984. The average gold grade fell to 0.34 
gram per ton from 0.50 gram per ton in 
1984, and the silver grade dropped to 1.06 
grams per ton from 1.28 grams per ton. 

Placer Development continued apprais- 
ing its Panguna gold-silver prospect in the 
west-central highlands of Enga Province 
during the year. A mini pilot test program 
was conducted on 22 tons of ore in Canada, 
which satisfactorily demonstrated the tech- 
nical feasibility of recovering the gold and 
silver from the refractory ore by flotation 
and pressure oxidation. A program to drive 
an exploration adit, and an underground 
drilling program to make a detailed assess- 
ment of ore reserves and mining options, 
was being finalized at yearend and was 
expected to take 18 months to complete. 
From drilling carried out in 1985, prelimi- 
nary estimates of ore reserves were 77 
million tons averaging 3.8 grams of gold per 
ton at a cutoff grade of 1.5 grams per ton. A 
high-grade subzone within the Zone VII ore 
body was assessed to have an additional 1.7 
million tons of ore averaging 40 grams of 
gold per ton and 55 grams of silver per ton. 

The Porgera joint venture consisted of 
Placer Development as operator through its 
wholly owned Placer (PNG) Pty. Ltd., to- 
gether with the Australian firms Mount Isa 
Mines Ltd. and Renison Goldfields Consoli- 
dated Ltd. (RGC), each holding a one-third 
interest. The Papua New Guinean Govern- 
ment had the option of taking up to a 10% 
interest in the project. 

City and Suburban Properties Ltd. 
reached an agreement with Esso P.N.G. 
Inc., giving City and Suburban Properties 
the right to earn a 5096 interest in Esso's 
P.N.G.'s claims in Papua New Guinea. Esso 
P.N.G. will remain the exploration opera- 
tor, while City and Suburban Properties 
will provide up to $3 million in funds. The 
agreement covers 24 prospecting areas on 
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the New Guinean mainland, the Feni Is- 
lands of New Ireland Province, Nengmukta 
on New Britain Island, and Fergusson Is- 
land in the D’Entrecasteaux group, Milne 
Bay Province. 

Preliminary reserves at the gold prospect 
discovered in 1983 on Lihir Island off the 
northeast coast of New Ireland in the Bis- 
marck Archipelago were estimated, based 
on 65 diamond drill holes and 165 reverse 
circulation holes, at 137 million tons grad- 
ing 2.7 grams of gold per ton. The Lihir 
Island prospect was a joint venture compris- 
ed of Kennecott Explorations (Australia) 
Ltd. (88%), acting as manager, and Niugini 
Mining Ltd. of Australia (12%). 
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RGC purchased New Guinea Goldfields 
Ltd., which held gold leases at Wau on the 
New Guinean mainland. In 1985, 242,000 
tons of oxidized ore from an open pit was 
treated to produce 6,000 troy ounces of gold 
and 4,000 troy ounces of silver. Minor 
amounts of gold were also recovered from 
alluvial operations. 

Papua New Guinea awarded 11 petrole- 
um prospecting licenses in 1985, and 11 
more were pending at yearend. Three wild- 
cat wells were drilled onshore in 1985, and 
one wildcat was drilled offshore. Seismic 
surveys included 1,560 line kilometers being 
shot onshore and 500 line kilometers off- 
shore. 


Table 2.—Papua New Guinea: Exports of copper in concentrates, by destination 


(Metric tons of copper content) 
Destination 1984 1985 
PUNK AN ETE AA re ee ae a Le NERO n 12,895 9,153 
Germany, Federal Republic off „ 43,316 49,078 
Ken dE 5 0 uu % 17666 
TETE O OU R NK 8 15,810 18,228 
17õ§˙¹³ÜõQöÄͥͥͥͤ —˙¹⁰⁰wAdfꝑ ] TCʃ Le Eur ee NE 167,107 168,712 


Source: World Metal Statistics, Mar. 1986. 


SOLOMON ISLANDS 


The Solomon Islands, which became an 
independent member of the British Com- 
monwealth of Nations in 1978, consists of a 
double chain of six large volcanic islands 
and many smaller ones, including those of 
the Lord Howe, Santa Cruz, Duff, and Reef 
groups in the South Pacific Ocean. The 
major island is Guadalcanal, 1,600 kilome- 
ters east of Port Moresby, Papua New 
Guinea. Other major islands of the archipel- 
ago are Choiseul, Santa Isabel, New Geor- 
gia, Malaita, and San Cristobal. 

Although the Solomon Islands has a his- 
tory of gold mining dating back to the mid- 
16th century when the islands were named 
after the legendary gold mines of King 
Solomon, the country’s first large-scale gold 
mine was opened November 9, 1985, at 
Mavu on the island of Guadalcanal by 
Zanex Ltd. (70%), an Australian company, 
and the indigenous Mavu Gold Develop- 
ment Ltd. (30%) under a joint venture 
named Zanex Mavu. The mining lease to 
operate the mine was the first ever granted 
in the Solomon Islands. The mine, situated 
on the upper reaches of the Mote Pono 
River, will recover gold from alluvial grav- 
els thought to have been derived from Gold 


Ridge, a prominent, albeit minor, gold- 
producing area upriver. The recoverable 
grade was expected to average 0.7 gram of 
gold per ton of ore when the mine plant 
opened in early 1986. 

Cyprus Minerals Australia Co., a subsid- 
iary of Amoco Minerals Australia Co., was 
assessing the potentially much larger devel- 
opment of the bedrock and eluvium gold 
deposits at Gold Ridge during the year. The 
deposits at Gold Ridge were much more 
extensive than those of Mavu and will 
require an immense investment to develop. 
Hence, Cyprus Minerals and the Govern- 
ment of Solomon Islands were proceeding 
cautiously in its development. Other compa- 
nies actively conducting exploration pro- 
grams within the Solomon Islands were 
Newmont on Vangunm and New Georgia 
Islands, and Zanex Mavu, Cyprus Minerals, 
and BHP on Guadalcanal and several of the 
lesser islands. 

Although the minerals sector has histor- 
ically had only a small role in the nation’s 
economy, small quantities of clays, crushed 
stone, sand and gravel, and marine shells 
for lime continued to be produced in addi- 
tion to the minor amount of alluvial gold 
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won by panning before Mavu came on- 
stream. 

In addition to the construction materials 
and gold actively being mined, there were 
potential deposits of bauxite on Rennell 
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Island (30 million tons) and Wagina Island 
(28 million tons) and 10 million tons of 
phosphate-bearing material on Bellona At- 
oll. 


TONGA 


The Kingdom of Tonga, a member of the 
British Commonwealth of Nations and com- 
pletely independent from Great Britain 
since 1970, consists of three main island 
groups of Polynesia in the southern Pacific 
Ocean—the southern Tongatapu group, the 
central Ha’apai group, and the northern 
Vava'u group—and many smaller islands. 
Most of the islands are of raised coral with 
an overlying soil derived from volcanic ash. 
The remainder of the islands, forming a 
western chain, are of volcanic origin. 

The mineral industry of Tonga remained 
insignificant, consisting of only the mining 
of construction materials such as coral reef 
limestone, crushed stone, and sand and 
gravel in minor quantities for domestic use. 


No other mineral resources are known to 
exist in the archipelago. 

The possibility of hydrocarbon discoveries 
had interested the Tonga Government for a 
number of years. The search for oil was 
initiated after natural crude oil seepages 
were discovered in 1968. The seepages oc- 
cured in coral limestone on the islands of 
Tongatapu and Eua. 

After extensive geological surveys con- 
centrating on 'Eua but extending to most of 
the islands, a consortium of oil companies, 
with Tonga Shell N.V. as operator, drilled 
two wildcat wells in 1971. In 1978, Webb 
Tonga Inc., after reevaluating and reproc- 
essing Tonga Shell's data, drilled three 
more wells, all of which proved to be dry. 


VANUATU 


The Republic of Vanuatu, known until 
attainment of independence in 1980 as the 
New Hebrides, is a Y-shaped chain of about 
80 volcanic islands and islets spread over a 
distance of 900 kilometers of Melanesia in 
the southwest Pacific Ocean. 

The Vanuatuan mineral industry remain- 
ed limited to the production during the year 
of small quantities of construction materi- 
als—coral reef limestone, crushed stone, 
and sand and gravel. Other than those, 
mineral exploration had been limited to the 
mining and concentrating of metallurgical- 
grade manganese ore from the Forari Mine 
in eastern Efate Island for export to Japan 
from 1961 to 1978, and to sporadic but 
minor alluvial gold prospecting dating back 
to the 1930's. Exploration has failed to 
identify economic mineral deposits, but 
known resources included metallurgical- 
grade limestone on Espíritu Santo Island; 
manganese deposits, in addition to that of 
the Forari Mine (which had 120,000 tons of 
ore, sufficient for about 3 years of mining, 
when production ceased) on Efate and Erro- 
mango Island; and large deposits of pozzo- 
lan, a volcanic ash used in portland cement 
manufacturing, on some of the islands, most 
notably Ambrym and Efate. There were 
many hot springs throughout the islands 
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in which sulfur and barite were being ac- 
tively deposited. 

Although only at a very embryonic stage, 
exploration for epithermal gold mineraliza- 
tion was beginning to pick up during the 
year. At the beginning of the year, there 
were only 2 valid exploration licenses, but 
by yearend the total was close to 100. 
United Resources (Vanuatu) Ltd. was the 
largest holder of exploration licenses, with 
28. United Resources built a 25-meter steel- 
hulled catamaran oceangoing research ves- 
sel to use as an exploration base. The vessel 
was equipped with a helicopter pad, sample 
preparation facilities, and an assay labora- 
tory, providing the means for rapid sample 
analysis and enabling exploration on a re- 
gional basis. Other firms holding explora- 
tion licenses and either having active explo- 
ration programs or gearing up for them 
during the year included Canyon Resources, 
Mumbil Mines, Jason Mining, Dominion 
Gold, and Kia Ora Gold Corp. NL. 


1Physical scientist, Division of International Minerals. 
ere n , values have been converted from 
ian dollars ($F) to U.S. dollars at the rate of 
$F1-—US$0.8616, the average for 1985. 
Where necessary, values have been converted from 
Papua New Guinean Kina (K) to U.S. dollars at the rate of 
K1=US$0.9970, the average for 1985. 
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